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Weatiikr Bureau— WiJlis L. Moore, Chkf. 
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Division of SfATisiTCh— II. A. Bobinson, Staiistlcian, 

Division of Entomoloov— I... O. Howard, Kntomologht. 

Division of ('HEMisTin — H. AV. Wiley, Chenmi, 

Division of Botany — F. V^ ( ^oville, Bo/awwf. 

Division of Fouestuy— B. K. Fernow, Chhf, 

Division op Biolook al Survey — F. Hart Merriam, (hmithologisi. 

Division of Fo.molooi — S. B. Deifies, Pomologint, 

Division of Vi:oktablb I'iiysiolooy and Patiiolooy— B. T. (lalloway, Chi»f, 
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Division of Aouo.stolooy— F. Ijamson-fierihiier, Chivf, 
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Alabama— -. 4?/ hum ■ Uullo^jo station, W. i.. 
Broun. t rnionfoini C.moLi.iLo Station, H. 
iionlon. ; 

Auizoxa— . W S. D^-vol 
Arkansas— F a j/tK/onitr- li. 1., lionm U. i 
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■waloj* 

Dklawawk— 'I'- Ni'alr * 

Florida -TMkeVttfj O (^luto 
Geor(,ia— / vV/a'row/oK \l. ,U IWiliiiL'-’' 

C I*. Fo\. 

lUJNtas— E. l)avi*n}>ort. 

1 SDIA^ A— La/fti/ettc: (\ S. I’lniiib ♦ 

Iowa Ainvtf. JainoH VVilaon.’* 

Kansas — Manhattan : G. ''1\ Fairchild § 

RksTUOKY -Lexington: ]M. A- Scovcll.' 

Louisiana- Aadahon J*ark, New Orleaun; Sugar 
Station, lialon Jfuage: Stale Station. Calhoun: 
North Louisiana Station. \\\ (3. .StuhbH.’ 
Maine— O roao: D. Wootltj.’* 

MaRYIANO- College Park: it 11. Miller.* 
MAsSAUiirsK'ns -A mhent : K. U. Gootlcll.” 
;MiohioAN— A. 7 n’cwltwmf College: C, B. Smith/ 
MlNNPtisoTA— NL Anthony Park: W. M.la'ggotl § ' 
MwsWBiPPi-Aflrrt^aitMral CoUege : S. M. Traey.* j 
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Ni.w II VMisniRp Jtn hum ( S. Miii klaud 
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(Idii • Ithuea Gorm U UnneisitN Stahon , I 1*. 
Ixobel tK 

XoU'iH GaHoiina liuletgh; U. U. Ibiltle.* 
XouTii Dakotv Caign: .1 n. Woral ““ 

Ohio - )\oohtii G. K I'lioim. 

Oklahoma StiUuater G. K. Morrow * 
OUEonN— t oj ralln .1, M. ItbwH • 

I*KNN.syiA AVIA State College. II. I\ Vnijaby.* 
UiioDK Island G. t>. Flagg.’ « 

South ('A Rdlina - Glen/, (College: K JJ. Graig- 
iiead/ 

South IUkoia Jlroniing*. .I.ILSbepard.* 
TKNM..HSKJi,-Anojrr*Wc.* F Vuinlerfonl i| 
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EXPERIMENT STATION RECORD, 

FI)TTEI> BY 

A. C. TRUK, Pu. 1)., Director, 


K W. Ar.LEN', Pir. D., Aasigtant Director — Cbemisfry and Dairying. 

W. H. Real— M eteorology, Fertili/crn (including inethodB ot' itualysiH), and 
Agricultural Engineering. 

WAi/rni II. Evans, Pu. D.-r-Rotany and DiseaHes of Plants. 

1*\ C. Test, M. D. — Horticulture, Entomology, and Veterinar\ iScienee. 

E. P. Smi'ih— Field Uropa. 

C. F. LvNMiWOinUY, Pu. D.— Foods aiul Animal Production. 

With the eooperatioii of the seieutific divisions of the Depaitment and the Ahstraet 
(Committee of the Association of otlicial Agricultural Chemists. 


l.IST OV STATION PCKLICATIONS ARSTRACTEI). 


ALAItAMA CoI.LKUE STA'IION; 
Rulletin (U,.InnuHr\, 18115 .. 
<52, l\d)ruary, 1895 . 
(15. Feiiruary, 1895 . 
Cl, February, 1895 . 

(m, .June, 1895 

6C, October, 1895... 
C7, November, 18115 . 
68, January, 189C .. 
^ 69, February, 1896 . 

Seventh Annual Re[>ort, 1894 
Auiy.tiNA Station : 

Rulletin 15, March, 1895 

l4,Juiie 1,1895 
Annual Report, 1891 

AIlKA^^SAS S'lATloX: 

Bulletin 33, January, 1895 .. 

34, January, 1895 . . 

35, April 1895 

36, Ma>,1895 

37, November, 1895. 
Caufoknia Station ; 

Bulletin 107. May, 1895 

108, August, 1895 .. 

109, Novt^ber, 1895 

110, February, 1896 


Pago. 

43 

25 

no 

118 

682 

719 

893 

981 

*65 

258 




132 

411 

258 

41 

97,117, 121,123 
.. 249,251,252 

296 

992 


136 

568 

766 

985 



IV 


txmmumT STATION KBCOBD, 


Coi-OJtADO Staiion: Page. 

Bulletin 31, June, 1895 230 

32, September, 1895 705 

33, January, 1896 898 

Seventh Annual Report, 1894 92, 120, 122, 125, 132, 142, 165 

CoNXKcncuT Static Station: 

Bulletin 120, April, 1895 109, 148 

121, July, 1895 314 

Eighteenth Annual Reiiort, 1894 182, 

191, 195, 198, 207, 208, 218, 220, 231, 233, 254, 256, 258 

OONNKCTICUT StoRRS STATION: 

Bulletin 14, May, 1895 145 

15, October, 1895 803 

v^^evouth Annual Report, 1894 5154, 

571, 596, 597, 599, 003, 605, 614, (520, 621, 622, (525, 631 

DijLAWARK Station: 

Bulletin 25, May, 1895 230 

26, Mar<*h, 1895 720 

27, J line, 1895 7(51 

28, Jul\,189r> 76(5 

29, October, 1895 785 

Special Bulletin B, April. 1895 44 

Vlohipa Station: 

Bulletin 25, Sopf ember, 1891 65 

26, October, 1891 (51 

27, November, 189 1 211 

28, December, 1891 251. 252 

29, Auftinst, 1895 511 

30, November, 1895 763 


OEoRiiiA Station: 

Bulletin 28, September, 1895. 

29, Oetobor, 1895 

30, November, 1895. 
Seventh Annujil Report, 1894 
Eighth Annual Report, 1895. 

Idaho Siation: 

Bulletin 9, October, 1891 

Annual Report, 1894 

Ii,,i4Nois Station: 

Bulletin 38, March, 1895 

39, April, 1895 

40, April, 1895 

41, March, 189(5 

42, March, 1896. 
Seventh Annual Ihsiiort, 1891 . 

Indiana Station; 

Bulletin 54, February, 1895. . . 

55, March, 1895 

56, August, 1895 

Seventh Annual Report, 1894 

Iowa Station: 

Bulletin 28 

29, 1895 

30, 1895 


.... 767 

.... 8.59 

943, 946, 954 

900 

991 

... 4r).3,486 
208 


226 

217 

202 

932, 94(5. 951 

944 

72 

15 

112,117, 128 
... 393,408 
.... 7(54,812 


5(55, 576, 582, 588, 589, 599, (i07, 626 

804 

778,779,787 



i»UBLICATIOIIS ABSTBACTED. T 

Kansas Station: Page. 

Bulletin 48, December, 18lU 27, 29 

49, May, 1895 251,252 

50, June, 1895 407 

51, June, 1895 600 

52, September, 1895 589 

53, October, 1895 799 

Seventh Annual Koport, 1894 340 

Kicntuckv Station: 

Bulletin 54, March, 1895 212 

55, April, 1895 201 

56, August, 1895 491 

57, Septembef, 1895 758,763 

Seventh Annual Keport, 1891 835, 

842, 851, 862. 868, 869, 877, 878, 880, 881, 882, 883, 900 

LorisiANA Stations: 

Bullet in 33 (second series) 29 

34 ( second series) 413 

35 (second soi ies) 372, 383, 381, 397, 398, 432 

36 (second series) 405 

37 (second scries) 492 

38 (second stu ies) 645, 616. 647, 677, 678, 718 

39 (secornl series) 851,81^ 

Seventh Annual Keport, 1894 258 

AIalve Station: 

Bulletin 16 (sceoud series), November, 1894 Ill 

17 (second series), Muicb, 1895 121 

18 fseeoud series), Maicb, 1895 Ill 

19 (second scries), Alaicli, 1895 Ill 

20 (second siuies), March 25, 1895 884 

21 (second series), Aj>ril 15, 1895 886 

22 (second series^ 1895 940 

23 (second scries), February 24, 1896 992 

Annual Beport, 1891 835. 852, 853. 854, 

856, 860, 862, 863, S&i 867. 868. 872, 875, 876, 879, 884. 887, 893, 898, 900 
M A k Yi.AXi > Statu )N : 

♦ Bulletin 32, April, 1895 42 

33, April, 1895 114.128 

31, July, 1895 294 

35, Sept ember, 1895 295,297,298 

36, l)eceml>ci,1895 977 

Seventh Annual Keport, 1891 72, 96, 129. 147, 165 

MASSAI HI SETTS HATCH Sl ATION; 

Bulletin 27. December, 1894 66 

28, April, 1895 : 141 

29, May, 1895 140 

30, June, 1895 294 

31, ‘July, 1895 294 

32, August, 1895 294 

33, October, 1895 708 

34, October, 1895 670 

35, December, 1895 939 

Index, June, 1895 432 

Meteorological Bulletin 76, Ajjril, 1895 98 



VI 


EXPlfiRIMENT STATION RECORD. 


MAhHA^ nx’SETTH IIatoh STATION— Continued. Page. 

Meteorological Bulletin 77, May, 1895 189 

78, June, 1895 287 ' 

79, July, 1895 287 

80, August, 1895 287 

81, Septonilier, 1805 475 

82, October, 1895 475 

88, November, 1895 848 

8i December, 1895 - 843 

85, Jiinnary,18W 932 

80, Fcbruury, 1890 932 

87, Mar<'b, 1890 932 

Sixth Aiimial Kejmrt, 1893 . 121. 139, 1 lO, 150, 105 

Seventh Annual I^eport, 1891 258 

MASSAnn^scTTs Statk S'iaiion: 

Twelfth Annual Report, 1891 285, 290, 291, 292, 291, 295, 297, 

298, 299, 302, 303, 3011. 310, 318. 320, 321, 322, 323, 331, 335, 330, 337, 338, 310 

Mu niuAN Sta’Hox: 

Bulletin 118, 3 nnuary, 1895 214 

119, February, 1895 297 

120, February, 1895 302 

121, April, 1895 310 

122, April, 1895 3<10 

123, April, 1895 305 

121, April, 1895 303 

125, June, 1895 371, 382, 383, 395, 390 

120, June, 1895 3^0 

127, September, 1895 885 

128, September, 1895 887 

Speeial Spraying Bulletin, March, 1895 231 

Sixth Annual Report, 1893 403, 171,473, 487, 191, 197,498.501,505,517,531 

Annual Report, 1891 932, 951, 955, 959, 900, 901, 904, 905, %7, 909, 985, 986, 994 

Min nbh< )Ta Stati o n : 

Bulletin 38, I)e<'ember, 1891 115 

39, Deeembei, 1894 122, 131, 130, 137 

10, 1)erem]»er, 1891 113. 1 10, J 18, 1 19, 121, 140,149 

11, August, 1895 470, 177, 181 

12, DccciuIkt. 1895 974 

Annual Report, 1891 390,397,398,401,405, 107, 110, 1 13, 425, 429, 432 

Miss[S8iimm Sta'i ion : 

Bulletin 31, Sex)tember, 1891 05 

32, December, 1891 2*30 

33, March, 1895 199 

34, May, 1895 371 

35, September, 1895 804 

30, November, 1 895 878 

Seven til Animal Report, 1891 258 

M 188 OUIU Station : 

Bulletin 21, A]»ril, 1893 801 

22, July, 1893 300 

23, October, 1893 306 

21, January, 1891 324 

25, April, 1894 327 

26, Jnly,189i 329 



PDBWCATI0H8 AB8TBACTED. VII 

MlSSOtrRi Station— C ontinued. Page. 

Bnlletin 27, October, 1894 310 

28, January, 1896 337 

29, April, 189.5 980 

30, April 15, 1896 965 

Montana Station*. 

Bulletin 5, February 1 , 1895 ( Auniinl Report, 1894 ) 195 

6, Juue, 1895 431 

7, June 1,1895 858 

8, July 1, 1895 (He<*oiul Aiuiiiiil Keport, 189.5) JlHO, 094 

Nkbhakka Station: 

Bulletin 42, January-Dec<‘inb«^r, 1805 813 

43, Sept ember 5, 1895 847 

Kif^btli Annual Kci»ort, 1894 310 

Nkvada Station: 

Bulletin 24, November, 1891 92 

25, 1 )oeember, 189 1 431 

29,I)e<eniher, 1891 891 

27, Decembei, 1894 802 

28, November, 1895 878 

New llAMVhiiiur. Station: 

Bulletin 20, March, 1894 150 

21, April, 1894 107 

22, May, 1894 110 

23, N o\ em 1 >er, 1 8.9 1 143 

21, February, 1895 92 

25, March, 1895 90.102 

26, March, 1895 109 

27, April, 1895 223 

28, June, 1895 315 

29, June. 1895 315 

30, July. 1895 .530 

Twenty-liTHl Annual Report, 1893.W, 99, 108, 111, 120, 1 U, 1,52, 155, 1.50, 101, 162, 165 

New Jkusey Stations: 

Bulletin 109, Tcbrujiry 28, 18!15 40 

110, Au^,ai8t 8, 1895 511 

111, September 10, 1895 515 

112, October 22. 1895 780 

li;j, November 28, 1895 940 

111, Nov4*mber 29, 1895 912, 9.58 

Annual Keporth, 1891 008, 

()73, 071, 079, 080, 681, 682, 683, 686, 687. 689, 090, 096, 702. 709, 720 

New Mkvk’o station: 

Bulletin 15, January, 1895 43 

Fifth Annual bVport, 1894 258 

New Yokk (5>j{NI'.i.l Sta iion: 

Bulletin 85, March, 1895 69 

80, March, 1895 137 

87, April, 1895 210 

88, April, 1895 239 

89, May, 1895 211 

90, April, 1895 215 

91, April, 1895 216 

92, May, 1895 236 



Vin EXPEEIMEiro STATION BECORD, 

Nkw York Cornell Station— C ontinued. Pi^ge, 

Bulletin 93, May, 1895 227 

94, May, 1895 220 

95, Juno, 1895 402 

96, Juno, 1895 400 

97, July, 1895 412 

98, Jnly,1895 398 

99, August, 1895 501 

100, September, 1895 865 

101, September, 1895 879 

102, October, 1895 864 

103, October, 1895 956 

New York State Station: 

Bulletin 77 (new Herios), November, 1894 45 

78 (new aerieH). November, 1894 46 

79 (n('W series), November, 1894 47 

80 (new series), November, 1894 31, 57 

81 (new series), December, 1891 33,38 

82 (new series), December, 1894 158 

83 (new series), December, 1894 144 

84 (now series), January, 1895 139 

85 (now series), January. 1895 Ill 

86 (new series), February, 1895 141 

87 (new series), March, 1895 1 47 

88 (new series), March, 1895 300, 301 

89 ( new scries), April, 1895 423 

90 (new series), May, 1895 423 

91 (new series), August, 1895 502 

92 (new series), October, 1895 572 

93 (new series), October, 1895 761 

94 (new series), October, 1895 853 

North Caroijna Station: 

Bulletin 110, November 8, 18fH 103 

111, January 12, 1895 Ill 

1 12, January 16, 1895 404 

113, June 15, 1895 422,423,429 

114, June 20, 1895 426 

115, June 22, 1895 581 

116, Juue2t, 1895 605,629 

117, Juno 28, 1895 617 

118, July 6, 1895... 702 

119, August, 1895 741,742 

Special Bulletin 26, April 13, 1895 112 

27, April 27, 1895 112 

28, May 1, 1895 300 

29, May 11, 1895 294 

30, May 25, 1895 294 

31, February 15, 1896 854 

32, February 29, 1896 854 

33, March 1, 1896 876 

34, March 14, 1896 85^1 

35, March 28, 1896 854 

36, April 11, 1896 854 

State Weather Service Bulletin 66, March, 1895 98 

67, April 30, 1895 287 



PUBLICATIONS ABSTRACTED. IX 

North Cahouna BTAyioN— Continued. 

State Weather Service Bulletin 68, May 31, 1895 287 

H9, June 30, 1895 287 

70, July 31, 1895 287 

71, August 31, 1895 287 

7ii, Beptomhcr 30, 1895 175 

73, October 31, 1895 475 

74, November 30, 1895 845 

75, December 31, 3895 845 

76, Jaiuiary 31, 1896 845 

77, Febrnarj 29, 1896 815 

Eighth Biennial Heport, 1894 258 

Eighth Annual Report of tlie State Weather S<*rv iee, 1894 285 

Sixteenth Annual Report, 1893 . . .♦ 165 

Seven teentJi Annua] Report, 1894 340 

Nuri'H Dakota SiArioN: 

Bulletin 16, Deeemlier, 1894 56, 62, 64, 71 

17, March, 1895 30,36 

18, March, 1895 33 

19, April, 1895 39 

20, September, 1895 801 

Fifth Annual Report, 1891 258 

Ohio Siatkiv: 

Bulletin 55, October, 1894 37 

56, J December, 1894 42 

57, December, 1891 27 

58, December, 1894 660 

59, May, 1895 6‘K) 

Thirteenth Annual Report, 1894 657, 682, 686, 697, 720 

OKiJiii<»MA Station: 

Bulletin 37, December, 1895 872 

Annual Report, 1894 73 

(IKKOON Sl'A’IlON: 

Bulletin 31, February, 1895 34.35 

35, March, 1895 2(i,3l,62 

36, April, 1895 197 

37, May, 1895 236 

Annual Report, 1894 259 

Pennsyiaama Station: 

Bulletin 29, Oetobtu’, 1894 : 709 

30, January, 1895 762 

31, April, 1895 900 

32, July, 1895 958 

33, October, 1895 992 

Annual Report, 1891 929, 932, 931, 913, 947. 918. 953, 961, 976, 985, 987, 992, 994 

RtflooE Isi.ano Station: 

Bulletin 31, April, 1895 125 

32, June, 1895 294 

33, October, 1895 757.760,782 

34, De< ember, 1895 941 

Sixth Annual Kejiort, 1893 373, 377. 378, 379, 380, 396, 405, 407. 125, 426, 432 

Seventh Annual b’eport, 1894 844, 

848, 849, 850, 851, a54, 857. a58, 862, 873, 875, 876, 889, 801, 900 

BorTii Cauomna Staiion: 

Bulletin 19 (new Herien), March, 1895 256 



X EXPBRtMBOT STATION EECORD. 

SorTH CA.iiOf.iNA Station— (‘ ontiiiiied. l»Aisr<u 

Bulletin 20 (neAV eeries ), .1 une, 1X05 295 

21 (new fjerieH), Septemlier, 1895 457 

Seventh Annual Kopoft, 1894 273, 2W, 2J)5, 308, 386, 337, 840 

South Dakota Station: 

Hnlletin 41, .January, 1895 287 

42, Februarj,1895 403 

43, May, 18<)5 507 

41, June, 1895 507 

Sixth Annual l^eporl, 1893 32, 36, 38, 39, 44, 45, 73 

TKNNKNHKE S'lA'IlON: 

Bulletin, Vol. A ll, No. ,3, Deroiubor, 1894 30 

1, December, 1891 122,155 

VIlI.No. 1, April, 1895 876, 883 

2, .Inly, 1895 872 

3, October, 1895 871 

I, December, 1895 877 

Seventh Animal Keport, 1891 259 

Texas Station : 

Bulletin 33, December, 1894 152 

31, February, 1895 98. 1 11, 11.5, 119, 121 

35, Ma>.1895 366, ,376, 377 

36, Au^^ust, 1895 684.697 

Seventh Annual KN'port, 1891 900 

Utah Si ai ion: 

Bulletin 38, February, 1895 163 

39, Ma\, 1895 129, 13(» 

40, Deeember, 1895 f»83 

Fifth Annual Keport, 1891 189,259 

Vkicmom Siaiion: 

Bulletin 46, Apnl, 1895 112 

17, Ma>, 1895 196 

18, Oelober, 1895 972 

VllUHNIA Siation: 

Bulletin to, May, 1894 38 

41, .Turns 1894 31 

12, July, 1891 300 

13, August, 1891 526 

44, September, 1894 951 

Annual Keport, 1894 310 

Washinc. ion Si ation : 

Bnlletiu 12 1,33 

: 37.'. 

11, November, 1891 769 

1^ 762 

16, Mareh, 1895 ^ 79 H 

Fourth Annual Keport, 1894 259 

West Vhuhnia Station: 

Bulletin 39, January, 1895 213 

Sxieeial Bulletin, Deeember, 1801 112 

.Tniy 1,1895 295 

Wisconsin Station: 

Bulletin 43, January, 1895 936,959,986 

44, April, 1895 967 



PtJBUCATrOJJB ABSTRACTED, XI 

WiSiiONHiN Station— C' rDutiuuecl. 

Tenth Aniinal 

5(15, 567, m, 576, 581, 5K3, 589, 592, 614, 615, 029, 6:40, 631 

Wyoming Station: 

Bulletin 22, April, 1895 20,3,209.210,211,215 

2.3, May, 189,5 286 

24, AupiSt, 475 

25, November, 1895 ,578 

LIST OF UNITED STATES DEPARTMENT OF AORICT'LTUKK PUBLICA- 
TIONS ABSTRACTED. 

T*,igo. 

Report of tln^ Secretary, 1891 - 259 

Yearbook, 1894 467. 469, 47(K 171, 

471, 476, 189, 492, 198, .500, .508, 510, .512, .511. .51.5, 522, .523. 526, .529, .5:11. ,532 
BriiEAT OF Animal iNorsTnv: 

Bulletin 8 .524 

9 526 

DIVLSION of AGIUOrJ.Tl JlAl SoiLto: 

Bulletin 1, May, 1X9.5 48:4 

2, Jinio, 1X95 48:4 

3 847 

Division or Aoi{ostol<m,\ : 

Bulletin 1 575 

FarinerB' Bulletin 31 1480 

Division oi< Hoi aw : 

Bulletin 17 779 

CoiitribiitioiiK from the Cuite^l States National Herbarium, Vol. Ill, No. :4, 

So])tember II. 1X95 :170 

('ontribulions from tbe rniltsl States National Tlerbariuin, Vol. Ill, No. 4, 

November 2:1. 1X95 165 

Contributions from the United State.s National Herbarium, \ ol. HI, No. 5, 

December 1 1, 1895 6,57 

CoutributiouH from tbe United Stales National Herbarium, Vol. Ill, No. 6, 

.lauuary 1.5. 1X96 751 

FarmeiV Bulletin 28 135 

DIMsION of (^IKMISIICA : 

Bulletin 45 306 

16 921 

l)l\islON OF ENroMoi.o(;\ : 

Bulletin 1 oeebnie.il senes) 516 

Biblio»ra)>liy of ( 'ontributioiis to Amcrieaii Entomology, IV 147 

Officf Ol ExFKuniKM Stations: 

Bulletin 21 148 

• 22 372, :180. :185, 387, :«H), :{98, 415 

2:: 4:13 

24 13;i 

25 428 

26 432 

Farmers’ Bulletin 29 429 

32 430 

:h i>69 

35 955 

36 985 



Xn EXPERIMEOT STATION RECORD. 

Sjcctidn of FoJieign Markets: Paijs. 

Bulletin! 164 

1, supplomeut 483 

2 258 

3 259 

4 483 

5 631 

6 812 

Division ok r'oREhTiiY: 

BulJetii! y 164 

lU 774 

U 1 774 

12 869 

Division or OuNitnoux.Y and MAMMALotJY: 

Bulletin 5 20 

6 840 
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No. 1. 


The favorable report of Mr. P. (3. rraipie to the Board of Agriculture 
of Great Britain ou the experiment stations and agricultural colleges 
of the United States, recently published, is gratifying and encouraging 
to workers in these lines. Mr. Craigie visited this country in 1893 as 
a representative of the Board of Agriculture, lie made a personal 
inspection of a number of the experiment stations, and, rather inci- 
dentally, as he says, a nuinbei’ of the agricultural colleges. He studied 
the history, organization, work, ami aims of the stations, and their 
methods of getting the results of their work before the farmer. Tlie 
report contains very complete and accurate information in regard to 
the ex]>eriment station movement in this country, with descriptions of 
the outfit and work of stations visited, ujid a catiilogue of the station 
publications for 1892 and 1893. 

The writer appears to appreciate the important work tlie stations are 
doing toward the improvement of farm practice, as well as the efforts 
they are making to keep in touch with the farming community and to 
educate the farmer. While he doubts the advisability of requiring 
four bulletins annually from each station, his comments on the publi- 
cations of the stations are on the whole very favorable. In referemse 
to the annual rejmrt of one of the statiojjs, which he outlines quite 
fully, he says that “ the annual record of tliis station’s work is itself 
a lesson well worth attention in other countries if only for the mode 
ado])ted of bringing under the notice of agriculturists iii a clear and 
attractive form a lohg series of results and suggestions by eminently 
practical inquirers, from the opening chapter on the manufacture of 
pork, to the tables and colored diagrams dealing with the chemical 
comparative and relative digestible matter in the various feeding stuff's 
of America.” 

His verdict in regard to the station movement as a whole is perhaps 
best shown by the following extract from his report: “Without main- 
taining that there are no grounds for occasional ciiticism of the 
methods employed in the large uumbi'r of rapidly organized stations, 
and without asserting the equal quality of the whole of the experi- 
mental work, I confess that I returned from my journey inclining to the 
belief that in the institution of these stations a hopeful beginning bad 

1 



2 


EXmiMBNT STATION RECOED. 


been made. The total number of stiitions, r»4, while at first sight large, 
is not after all by any means an excessive proportion for the vast area 
— as large as all Europe — which they serve. Good advice and many 
practical hints have been given to the fanners of the Union, and more 
could perhaps be done with greater coniinuity of system if the central 
office had more direct control over local work. But it is undeniable 
that good results must attend the cultured thought which is being 
turned on agricnltural problems.” 

He believes that the stations are doing much work which is of un- 
doubted interest in Great Britiiin, and that it is important to follow 
up this work in view of the “possible development of agricultuial 
competition which the lessons of transatlantic experiment stations 
may suggest.” 

The Sixth International Veterinary Gongress, to be held at Berne, 
Switzerland, September 16 <o 21, promises to be an interesting one to 
veterinarians an<l all intiwested in the detection and control of disease 
in domestic animals. The first question for discussion relates to the 
international \eterinary police, and includes a projmsit ion for the hold- 
ing of an intci national convention to consider the transportation and 
ins])ection of animals. In this connection the publication of an inter- 
national bnlh'tin on contagious diseases of domestic animals is to bo 
considered. The diagnostic value of mallein, tuberculin, and pnenmo 
baeillin, the inocidation against symjitomatie charbon and tetanus, and 
against rouget and jmemno enteritis of swine, will be diseiisscd ; also 
the question of the lelation of food materials from tnbereulous animals 
to publie hygiene, and the infiuenee of veterinary seience on social 
development and on the iiierease of imblie wealth. The means of com 
bating contagious plcuro-pneumonia in different eonntrios will receive 
considerable attention. ( )n 1 Ids subject the Am(*riean re]>orler is Presi- 
dent A. Liautard, of the American Veterinary Gollege in New York. 
A special section on anatomy will be formed, and its first subject of 
discussion will be the unification of anatomical nomenclature. 

The listol repoiteison the various subjects contains the names of 
veterinarians from most of the European countries. It is Iioped that 
some account of the doings of this congress may be reported later. 



THE DARMSTADT EXEliRIMENT STATION. 


J. 15. I'lr. 1). 

In tlin following pajio-i a (losnription is ^ivcn of tlio orpfanizatioii, 
('qiiiinneiit, and work of tlie <‘xi»eriinont station at Darmstadt, in the 
Grand Duchy of Hesse. Under the divectorshi]) of Dr. Paul Wagner 
this station has become of vvide.sjn ead inlerest. 


onaANTZATION. 


The first steps were taken to organize this station by the general .sec- 
retary of the duchy, who called a meeting of all agrii-ulturists interested 
at Frankfort on the Main in November, 1<S(5!5, Another meeting was 
held tlie following May, and as a result, encouraged by the Govern- 
ment, substantial .support was .secured, and a board of control seh-cted. 
Dr. Ernst Schulze, at ]»r<‘sent profe.s,sor of agricultural chemi.slry in the 
l>olytechnic school at Zurich, was chosen director. In May, 1871, the 
laboratory was comideted, and actual Avork began. At this second 
meeting the desire was evpressiMl that the oliject of the station should 
be first and foremost to (‘xercise a contiol ovm- tlie sale of fertilizers, 
fodders, and seeds. It Avas also desired that tlu' station should Ik' 
ready Avitli advice and counsel to fanners, in accordance AA’ith the latest 
teachings, so far as possible on all imjiortant agricultural topi<>s, and 
further that it taki' nj) such .sjiccial lines of inve.stigation as might 
jirove to be of inlen'st to the great body of agricidtiirists. 

At the outset the station Avas controlled by a variety of interests 
which jmevented the utmost harmony, but in 1874 a reoiganization took 
])lace. The ])rcsent governing board I'onsists of two reiuesentatives 
from each of the three agricultural societies of the duchy, together 
with Economic Gounselor Miiller, who represents the Government. 

.STAFF. 


In 1872 Profes.sor Schulze A?as succeeded by the ])re.s<*nt director. 
Prof. Paul Wagner. Dr. It. Dorscli has been connected with the .sta- 
tion for a number of yeans as first assistant. In 1892 the.se two gentle- 
men published the first extended description of the results obtaimal in 
the special line of iiupnry pui’sued at the station, under the title of 
JWe SHcksioff-Diinffunff der Ittiuhnrthucha/lUvhen KuUurpfanieii (The 
nitrogen manuring of agricultural crops). The other assistant.^ are 
Dr. Matz, Dr. Wellhiinser, and J. Aeby. Besides those, a helper is 
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employed iu the laboratory and several workmen in the experiment 
garden, one of whom has been coimect^^d with the station for a long 
time, and is able to render valuable" and intelligent assistance in the 
care of the outdoor experiments, 

REVENUE. 

In 1877 the income of the station was stat4id as follows: 


From the government $700 

From agricultural societies 625 

Regular fertilizer analyses 550 

Fodtl er anal yses 75 

Other paid analyses 500 


Total 2. 450 

Its present regular source of iucouic amounts to: 

Oovenmieiit aid $5, 000 

Analysis foes 4, 250 


'fotal 0, 250 


OENKKAJ. TAirirMONT. 

The station was first established in three rooms iitted up for labora- 
tory and otheo purposes in a private house in the city. Its tirst work 
was practically all of a chemical nature, its ra])id growl h, however, 
demanded jncreast‘d facilities, and in July, 1877, it was rcmovial to its 
present location. The land occupied by the buildings and garden of 
the station is in the form of a paralh*logram, having a frontage on the 
roadway leading from Darmstadt to (Iriesheim of ft., and extend- 
ing back to a depth of (KM) ft., inaking about 3 ^ acres in all. On the 
grounds is a dwelling house occupied by thi^ director, and connected 
with this at the rear is a large wing listed as a. chemical laboi'atory. 
These buildings are of brick. In front and to some extent to the north 
of the dwelling is a small ])arlc. 

The laboratory building, one and ono-half stories higii, is 45.5 ft. wide 
and 75 ft. long. It has three entrances, one to the south, one to the 
west leading to the experiment garden, and a tliird opening into tlie 
dwelling house. As one enters at the south door, the iirst room to the 
left (furnace room) is occupied by a largo still Avith water baths and 
drying closets attached, and the two small rooms to the right are for 
storage and general i)iirpos(‘S. The large laboratory room is 29 ft. 
wide by 37.5 ft. long. Opening out of this joorn on the north are 
several small rooms, used for potash and nitrogen determinations, 
balance room, and for ofiice jiurposes. One of fhe two rooms on the 
eastern side of the large laboratory room cjontains the station library 
and the other is occupied by tlie director as a private study. The 
room above the laboratory is used for storage. The laboratory is con- 
veniently arranged and w^ell equipjied with all apparatus necessary for 
the work undertaken. 
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The experiment garden is iu the rear of the house and laboratory. 
To the south, on a line parallel with the laboratory, is situated a green* 
house J6.5 by 41 ft.; immediately to the west is a shed inclosed on 
three sides, and directly beyond in the same line are several pits made 
of masonry, used for tlje 8])ecial purpose of i)reparing soil for the 
various experiments. 

Directly i!i the rear of the laboratory are the up]>er and lower ex- 
periment gardens proper. The upper garden is ft. long and (58 ft. 
wide, and is divided by a roadway some 111 ft. wide from the lower 
garden, which is 120 by 68 ft. The up])er garden is tilled with tracks 
on which the wagons eontaining the pots are run. A number of 
stationary tables are jdaced between the lines of track, on which the 
vegetation pots can be set iu pleasant weather, thus preventing too 
much crowding on the wagons after the plants arc considerably de- 
velo])ed. At the eaatc‘rii end of the upper garden are situated two 
glass houses for the protection of the i)ot exi)eriments during bad 
weather. These are each 23.r> ft. wide by 49 ft. long. The doors at 
the ends (eight in number) open outward, allowing the entrance of (5 
tracks. Fifteen movable Avindows are arrange<l in the top and sides 
for ventilation. Each glass house cost, including foundation, about 
$ 1.090. 

Tlie shed on the south side of the grounds, just outsid<j tlie garden 
jwoper, is 55 ft. long and 27^ ft. Avide, and is inclosed on three si<les, 
the <> 1)011 side facing tln^ ganlen. It is used to ])rotect the various sods 
(luring the process of sifting and mixing. 

The lower gard(‘n is d(‘ voted exclusively to large cylinders sunk 
into the earth. To the north and Avest of tlie experiment gardens 
l)roper are ]>lats for a family A egetable and liow^er garden, togidlier Avith 
several plats where certain S]H»cial experiinejits are conducted. 

AA^OKK OF THK STATION. 
roNTKor AvonK. 

The station exercises control over the sale of fertilizers, feeding 
stuffs, and seeds. During the year 1893 tin* following samples were 


examined . 

Fertilizers ; 2 , 405 

Feeding stullH 051) 

Seeds B80 

Special plant .aualyscH, soils, etr Ill 


Total 0^555 


In 1887 the total number of samiiles examined was 2,373, showing in 
0 years a very marked increase. 

The method of fertilizer inspection differs from the one generally in 
vogue in the United States, in that the cost of analysis is paid directly 
either by the farmer or manufacturer. The experiment station makes 
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a contract with all the large firms doing business in the duchy, whereby 
every purchaser of fertilizer to a certain amount has the privilege of 
sending samples to the station for analysis, free of cost. The fertilizer 
is often paid for on the basis of the results of analysis. The director 
of the station or his deputy has the privilege of inspecting the goods 
at any time during the j)roco8s of manufacture and also the finished 
products oftered in the markets, and of publishing the results. In 
case a fanner of the duchy desires an analysis of goods purchased from 
a firm under the control of the station lie must pay the regular analysis 
fee, less 50 per cent discount, wliicJi the Stale guarantees by a yearly 
deposit with the station of $5,000. The tariff rates are briefly as 
follows: 

Fertilizers and feeding stufl's — soluble phosphoric acid, $1.50; potas- 
sium oxid, $2; nitrogen, $1.25; moisture, $0.50; ash, $0.50; cellulose, 
$1.50; fat, $1.25; starchy $2; iiiici'oscopic examination of feeding stuffs, 
$1; seeds, $1 to $1.50; water (ordinary analysis), $2.50; milk (total 
solids and fat), $2. 

In addition to its control work the station carries on a very large 
correspondence with farmers concerning a great variety ot* agricultural 
matters, and numerous special investigations. It is to the latter that 
the chief interest attaches. 

SPECIAL INlESriGATIONS. 

In 1880 Professor Wagner published in the Journal fur Landwirt- 
schaft an article entitled Ziir Begriindung uud AunbUdung einer exakten 
Methods der Diingungscersuche (An effort to establish and perfect an 
exact method to deteimine the eff*ect and value of different forms of 
plant food). In this article he called attention to the vast number of 
experiments that had been made, and the comparatively few results that 
had been secured. He pointed out that although we had for a long time 
known that nitrogen, i)h()S[)horic acid, and potash were necessary for 
plant growth, it seemed imjiossible to answer from tin* J esuits of field 
experiments many important questions in regard to the use of these 
materials which farmers were asking. For instance, (I) What forms 
of iihosphoric acid or potasli are best for certain crops, on different 
soils, under different climatic conditions, etc. 1 (2) For what plants and 
in what soils can nitrate of soda, sulphate of ammonia, blootl, Peruvian 
guano, etc., best be used? (5) In what quantities and proportions are 
the phospJioric acid, nitrogou, and ijotash to be used? (4) At what 
time and how deep are the different fertilizers to be applied? 

OBJECTIONS TO FIELD EXPERIMENTS FOR EXACT INVESTIGATION. 

According to Wagner, field experiments covering areas of from one- 
tei^th to one-half of an acre can not give sufficiently accurate results. 
Neither is it possible, in his judgment, to secure results that are to be 
relied upon from experiments conducted in small beds, even when the 
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greatest precautions are taken. The reasons therefor may be briefly 
mentioned: 

(1) A field or garden bed is very difficult to find in which all of the 
soil is of the same mechanical condition and of the same degree of fer- 
tility. Parts of such a field or bed will very frequently give smaller or 
greater yields than other i)arts. 

(2) It is scarcely xmsaible to secure exactly similar areas for each of 
the plats, and to fertilize, seed, and harvest them all alike, especially 
when there are large numbers of ])lats and the work must of necessity 
be (lone by several different farm hands. 

(3) Many unavoidable sources of error arise, not the same on every 
l>lat, from lack of moisture, insects, birds, etc. 

(4) The increase of cro]> resulting from the fertilizer ai)i)lied is in 
matiy cases too small in proportion to the errors involved. Especially 
is this the case with phosplioric acid and potash. All the field and 
bed exp(*riments thus far described show greater differences in the 
parallel experiments than between the fertilized and unfertilized plats. 

The fact that in ordcT to decide a point in many cases the increase 
of crop must be the result of but one influence and not of several, ren- 
ders the field experiment a very uncertain method of investigation. 
For example, it would be very difficult by the field method to study 
the influence of a sand and clay soil upon the availability of a certain 
form of plant food, because both of these soils‘are not liable to be found 
sufficiently near to each other to be governed by tlie same climatic 
influencos. 

(0) In field and bed experiments one is entirely dei)eudent upon the 
condition of the soil, subsoil, and moisture as they happen to exist, 
and \ery often it is hardly jmssiblo to scanire any number of plats 
where these conditions are of a similar eharaeter, 

(7) When one scries of experiments is com]>leted, one is obliged to 
wait several years until the jdats can be brought into the right condi- 
tion to start another series. 

Wagner has tested the value of large aud small plats of ground for 
the carrying out of exact fertilizer exj^eriments, and concludes that the 
results of such experiments are in no way to be depended on, when 
looked at in the light of scientific research. In scientific experiment 
it is absolutely necessary that the investigator be able to control all 
conditiom that have any bearings on the results. 

One should not, therefore, from the results obtained with field experi- 
ments attempt to answer the many difficult problems concerning plant 
nourishment, but should depend upon the results obtained from more 
exact Investigation. 

Field experiments, on the other hand, have their place. They should 
be used to give information concerning local conditions, concerning the 
practical value of difl’erent crops, concerning the peculiarities of par- 
ticular soils, etc. Field experiments should show the farmer whether 
the teachings of science can in all cases be turned to practical account* 
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WAONER METHOD. 

To overcome the many adverse conditions encountered with field 
ex})eriuients Professor Wagner has given a great deal of time and study 
to the development of the pot culture method. To <*arry out this sys- 
tem of investigation large cylinders open at both emls are sunk into 
the earth to tlie rim of tlu' cylinder. The soil inclosetl in one of these 
cylinders coiTesju)n(ls in a simse to a field plat, but with this distinct 
advantage that all the (‘onditions can ho (*ontrolled. The soil in each 
cylinder can be thoroughly mixed, and exactly similar conditions can 
be had, in so far as Liyms of eartii, depth of surface soil, the quantity 
and distribution of fertilizer, seeding, deptli of seeding, and number and 
distance of plants from eacli other, aie coneeined. These miniature 
plats are sei>arat(‘(l to a considerable depth froiii one another, and th«i 
cylinders can bo filled with any kind or (‘ondition of soil and subsoil. 
When a series of ex])erimonts is ended the vsoil can b<‘ loinoved, the cyl- 
inders retilh^l, and another seiies started without delay. Such experi- 
ments arc entiiely independent of rain, for dining a drought tliey can 
bo sui)plied with water. Each cylinder takes up so little room tliat 
it is possible to have a veiy huge number of (‘xiieriinents in operation 
at the ^ame time. 

l>y this method of iii\estigation questions can be answered wu‘th mueh 
greater accuracy and iapi(lit\ than with held or gardmi experiments. 

In addition to these cylinders water tight pots are also used. The 
larg(‘St of these pots are placed nixm wheels wdd<*h run on iron rails, 
w'hile the smalhn- ones are transported on w^agons, whicli also run on 
rads. Such ])ots <*au be removed for ]>rotecti()n against storms or low 
tenipmxduie into w^ell ventilated glass hous(*s. Both thciylindcrs and 
])ols fullill all the necessaiy (‘onditioiis. 

Professor WagiuT has laboied industiionsly to build up and ])erfcct 
this method — now^ known as the Wagner pot enltuie inethotP — and to 
study" the manifold pioblems, both seientitie and jiractieal, relative t<» 
the physiological and cco».onii(Ml •value of nitiogeii, phosphoric acid, 
potash, soda, and lime, and their etfcct upon t}n‘ growth of a great 
variety of agriiMiItural plants. 8ome of the problems under investiga- 
tion by the pot inetliod may be im*ntione<l. 

SAMPLE PROIUJJMS UNDER INVESTIGATION. 

The ultimate aim of a rational system of fertilization is to obtain the 
larg<‘st yields of the best (piality of all kinds of tarm and garden 
produ(*e. 

In order to attain such an cud tlie following ideas must be kept con- 
stantly ill view ; 

(1) Th(‘ most necessary forms of plant food, namely, ]>liosplioric acid, 
potasii, and nitrogen, must be pundiascd at the lowest possible cost. 

1 A flescription of tLc tletaila of the Wagnrr inotliod will be given in the next num- 
ber of the Record. 
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This statement loads us to a consideration of many important practi- 
cal questions. Are there, for example, crops and soils ujxni which the 
cheaper forms of i)hosplioric acid, as found in TJiomas slag and South 
Carolina floats, can be used to advanlagef Which plants can utilize 
the Thomas slag to the best advantage, and what <‘hemical and phys- 
ical conditions of the soil are most suitable to obtam the best results 
from the undissolved natural phosxihates ? Arc there conditions where 
the various forms of cheap organic nitrogen as found in the pevorer 
qualities of tankage in mooI, horn, and leather slnivings oaih be turned 
to account, and what soil conditions favor a ra]>id <Iecoini)osition of such 
manures? 

(2) Plant food must be applied in suflicieiit quantity to obtain prolit* 
able yields. 

This would o])Cii the question as to how the natui al ability of the soil 
to furnish nourishuicut should be mcasiiicd, and if there are some plants 
that are able to tak(‘ more potash, nitiogcn, and })liosx)horic acid from 
the soil tliau others. 

(3) The ])lant food innst be applied in tlie form and proportion best 
snitiMl to the [>arti<‘ular eroi) to Ix^ grown. 

Nitrogen, jdiosphorie. a<‘i(I, and potash are to be had in a variety of 
forms. Whieh of these forms, taking into consideiation soil (*ondilions 
and plant individn:ilit,\, ar(‘ be'^1 Knit<‘d to piodnci* the best results? 
In what pro})ortion to each othm* slionld the nitiog<‘n, ]>hosx)horic acid, 
and potash be ai^plied ? Should a fertilizer ri(*h in nitrogen, phos])horic 
a<‘id, or pedash be umuI to attain the end sought? 

(4) Those ero])s should leeeive llie mo.>t extensive <*ultiire w hieh make 
tlie gieatest pecuniary returns for tlie plant food api>lied. 

This leads one t(» inquire into tlie niimlMU* of pounds of grains, roots, 
etc., that can be obtained fiom om* ]»onnd of nitiogen, xihosphoric acid, 
or ]a)tasli, Js it ])ossibie to enable many or all of the v ai ions farm and 
garden erojis to most thoroughly utilize the most costly elemmit of fer- 
tility^ — the nitrogen — by manniing with an eveess of pliosplioric acid 
and x)otash ? 

The eonditions must be such as to enabh' the plant food to do its 
best work with the h‘ast loss. 

What are the most favorable eonditions' TIow^ mneh influence has 
l)orosity of soil, lime, and humus upon tlie availability of tlie dill'creiit 
forms of plant food ? Js an excess of soluble phos]dioi*i(* acid o\ er that 
taken up by the plant lost by going* over into an insoluble form? Can 
jdants growing upon soil fertilizt*d with an excess of xdiosphoric aeid 
luid potash tak(‘ more of tJiese ingredients than are necessary for tlndr 
comphde dev(*loj)ment ? 

In addition to the pot exxicriments several hundred field experiments 
are carried ou by diflerent farmers under th(‘ direction of the station. 
The object of the held experiments is to test the needs of various soils, 
and further to see if the facts obtained from the experiments with pots 
have iu all cases a practical a]>plicatiou, 
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CHEMISTEY. 

The Seventh Annual Convention of the Association of German 
Agricultural Experiment Stations {Landw. Vers. Siat.^ 45 {1894) j No. 
5 and 6j pp. 555-5.95).— Tbe seveutli annual convention of this associa- 
tion was held at Dresden, September 21 and 22, 1894, F. Kobbe presid- 
iii^iC- Fifty-five members and jjiiests were in attendance. After a brief 
review by the ])residing ofiieer of the work of tlie year, the form of 
contract between fertilizer manufaeturers or dealers and the experiment 
stations exercising ofiicial f(*rtilizer control was discussed and modiiied 
so that the limits of variations from the guaranty are lixed at 0.4 per 
cent for water-sohible and insoluble ifiiosphoric acid and potash and 0.2 
j)er cent for nitrogen. Two imi)ortant changes in the statutes provid- 
ing for the adjudication of dillerences between dealers and i)urchasers 
of fertilizers were recommended, one in the comjiosition of the arbitra- 
tion commission, and the other fixing the general charge for examination 
of each sample at 10 marks. The association then took up questions 
referred from the previous meeting,^ 

The resolutions providing for jiarticipation of representatives of the 
German Fertilizer Manufacturers’ Union in the deliberations of the 
association and regulating the examination and valuation of tine meal 
and phos])horic acid in slags were adopted without debate. 

As regards determination of iiitrogen in nitrate of soda the regula- 
tion finally adopted simply provides that niti’ogen shall be determined 
by direct methods. 

The method of exaininatiou of feeding stuffs proposed at the previous 
meeting was modified so as to read: The qualitative examination of 
feeding stuifs for sand as well as mineral adulteration is made obliga- 
tory, and when the xireliminary test indicates the presence of more than 
normal amounts a quantitative examination is to be made. 

A. Emmerliiig, to whom the subject was referred at the previous meet- 
ing, presented a paper on the value of carbohydrates, in which he tab- 
ulated the market price and protein, fat, and carbohydrate contents of 
a large number of feeding stuffs, and from this data reckoned the com- 
mercial value per kilogram of the carbohydrates which they contain, 

*15, H, R., 6, p. 9. 
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as well as the relative value of the protein, fat, and carbohydrates. 
The method of reckoning the value of carbohydrates by diflerenice is 
condemned, since it indicates that the value of carbohydrates in grains 
is more than double that of brans and other mill ])ro(liic,ts. It is true 
that there is a preference among feeders for eej tain grains, but it is 
manifestly unjust to value the protein in botli eases at tli(‘> same pi‘ice, 
and the carbohydrates of the grain at a so nuutli higlier rate. It is also 
unfair to assume that the low market ])rice of the by prod nets aif'ects 
only the carbohydrates. Tlie author therefore believes (hat a method 
of valuation should be employed in which the variations in market 
price affect all consiituents alike, Hucli a method is most safely based 
on the relative fuel value of the carbohydrates and fat. On the basis 
of the figiu-es reporte<l the author recommends that in the valuation of 
feeding stuffs the ratio of the coiislitiients should be, protein 3, tat 
3, carbohydrates 1. After discussion of the paper the subject was 
referred to the section on feeding stuffs for further investigation. 

lieports are given of (‘odperative de.terminations of phosphoric, acid 
in pure potassium jihosphate by the ordinary and Xeubauer molybdic 
methods and by the citrate method ; nitrogen in ammonium chlorid and 
potassium nitrate by the KJeldahl, Kiihn, (Ils(‘h, and other methods^ 
and potash in piirc])otassium sulidiate and crude Stassfurt salts by the 
Fn^senius and Stassfurt methods iu 117 laboratories. 

The agreement of results by the ordinary molybdic method for phos- 
phoric acid was very close, tlie eiror being only .L 0.1 i)(*r cent in 23 
determinations of phosphoric acid in a idioisphate eoritaining 15 per 
cent of soluble pliosphoiic acid. The results by the ^eubauer method 
were not so' concordant, but this was no doubt partly due to variations 
in the details of the method by individual analysts. It was observed 
that when Neubauor’s directions were strictly followed there was a loss 
of phosphoric acid on Ion g-coii tinned ignition at a high tem[)erature, 
but this was prevented by the use of a maguesia-eovered crucible lid. 
The use of a (constant correetion is, however, <leemed of doubtful advisa- 
bility, since the results reimrted indicate that the error is likely to vary 
widely or entirely disappear with different Uu'thods of manipulation. 
This i>oiut is to be further investigated. The citrate method tested by 
about 10 chemists gave closely agreeing results, wdiieh fully contirm 
those of previous investigations. The section on fertilizers recom- 
mended provisionally that in control analyses only a thoroughly tested 
modification of the molybdic method sliould be employed for the deter- 
mination of phosifiioric acid. 

In view of the results obtained in the detennination of nitrogen the 
convention re(!ommeuds that nitrogen in ammonia salts and iu ammo- 
niated fertilizers be determined by distillation with magnesia instead 
of soda. In all samples designated as “ ammoniated superphosphates’^ 
only the nitrogen iu the form of ammonia is to be determined unless 
the determination of total nitrogen is especially requested. In order 
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that there might be no confusion on this X)oint the section on fertilizers 
was instructed to consult the German Agricultural Society with refer- 
ence to classing all fertilizers which contain both organic and ammo- 
niacal nitrogen under the name “ ammonia nitrogen-superphosphates.^’ 
In fertilizers containing organic nitrogen, total nitrogen is to be deter- 
mined by digesting 10 grn. according to the Kjeldahl method, using an 
aliquot part of the solution for distillation. 

The results of determinations of nitrogen in cotton seed meal, digest- 
ing for 5 to 20 hours, show a steady increase in the per cent of nitrogen 
obtained as the length of the i)eriod of digestion increased. In vh^w 
of this fa(it the convention recommended that farther inve8tig;ations as 
to the length of time of digestion of nitrogenous feeding stuffs with 
sulx)huric acid alone, and with an admixture of x^hosphoric anhydrid 
be carried out by the association. 

In the determination of potash the results were very discordant, 
especially so for the crude Stassfurt salts (greatest variation, 1.63 j)er 
cent). The Stassfurt method gave much higher results for the (‘rude 
salts than for the pure snl])hate, and in every case higher than the 
Fresenius method. Some results rex>orted by the exx>eriment station 
of Marburg indicate that the strength of alcohol used in washing the 
chlorid has a decided iulluence on the x^ercentage of i)o(ash obtained. 
With 96 x>er cent alcohol, 14.98 x>er cent of xotash was found; with 85 
I)er cent alcohol, 12.05 x)er cent. Jt was recommended that the methods 
be further tested on a crude Stassfurt salt (preferably kainit), carefully 
selected, dried, and ])repared tor analysis. 

The report of the section on tire valuation of Thomas slag details the 
results of investigations of the relation between the citrate solubility 
of the i)hosj)hoiic acid and the fertilizing value of th<‘ slag as deter- 
mined by vegetation exiieriments. The results of 16 experiments with 
slags containing from 8 to 24 i)er cent of phosx>horic acid show that in 
every casc! there was a close agreement between the citrate solubility 
and fertilizing effect. On the basis of the results thus obtaim^d the 


following classification of slags was i>roposed; 

50 per cent or less of pho8])hovic ucul soluJ)le in citiate bad. 

60 per cent soluble in citrate inediuni. 

70 per cent soluble in citiate avoi ago. 

80 per cent soluble in citrate good. 


Wagner briefly discussed the lesnlts of Lis work in this line, and 
Marcher gave an account of pxj>criinents at Ilallc with t) samples of 
slag containing diflerent amounts of silicic acid, which indicate tliat, 
as Wagner and lIoyerinann‘ maintain, there is, within certain limits, a 
relation between the silicic- acid content and the citrate solubility. 

The recommendation of the committee that the valuation of Thomas 
slag be based on the determination of citj-ate solubility by means of 
the Wagner method, using the molybdic mctliod for detenniniug phos- 
phoric acid in the solution, was adopted by tlie association. 


£. S.K.,6,p.62l. 
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A brief review of tests of different nictliods of examining super- 
pliospliate* gypsum— extraction witli strong alcoliol, exhaustion in a con- 
tinuous extractor with alcohol or ether, and titration of a water extract, 
using methyl orange as an indi(‘ator — is given, but the results were so 
unsatisfactory that the subject was referred to the section for further 
investigation. 

As regards the question of international cooperation in the investi- 
gation of analytical methods for fertilizers, feeding stuffs, and seeds 
proi)osed by the Association of Official Agricultural Chemists of the 
rinited States, the opinion was expressed that while the importance of 
such cooperation was fully appreciated it was not ])racticable for the 
German association to take i)art in such work at the present time. 

F. Nobbe submitted a report on the determination of the value of 
grass seed, in whicli he proiiosed for the examination of the smaller 
grass s(*eds (Poa, Agrostis, Dactylis, Alopecurus, etc.) the following 
substitute for previous methods: An average sample is taken in the 
usual manner, and foreign seeds, dirt, and chaff removed. Of the 
sorted seed two smaller average samples, each containing about 300 to 
400 perfect seeds, are taken. Jn case of Dactylis, Festuca ovinaj and 
AIopc(*nras, 0.(> gm. is suflicieiit; of Arrhenatlieruin, 1.25 gm.j and of 
Poa, 0.2 gin. Both of these smaller samples are weighed and then 
soaked from 6 to 15 hours in distilled water. By this means empty, 
or, as tmpiently occurs in Alo])ecurus, thrips infested glumes are very 
easily det(‘(*te(l aud removed. The perfect seeds thus separated are 
tested in a seed bed in the ordinary manner, the results being reckoned 
to 1 gm. The wet empty glumes are dried at 30 to 40^^ C. and their air- 
dried weight is reckoned as foreign matter. The small loss due to the 
soaking may be neglecdod. Perhaps a constant correction of 1 i>cr cent 
of their air-dry weight may cover the error fit)m this source. The asso- 
ciation unanimously adojited this method, as well as that which pro- 
vides that at the conclusion of the germination tests of (''ouiferie the 
seeds which fail to germinate shall be cut oi)eu and a record made of 
the number which are empty, decayed, and “apparently fresh.^^ 

New chemical apparatus, H. A. Huston {Indiana Sta, Bnl. 54, pp, 
7 ^ 1 )h. 2^ fig. 1 ). — Illustrated descriptions are given of a machine for 
treating solids with liquids under uniform conditions, and a mechan- 
ical precipitating and stirring apparatus. 

The first consists of a wheel to the rim of which are attached stop- 
pered flasks containing the substance to be treated and the liquid. 
The wheel is made to revolve by an electric or water motor, and if 
other than room tem])erature is desired for the treatment the whole 
apparatus is immersed in water contained in a largo galvanized tank, 
the water being heated to the desired temperature by injecting steam 
or by burners under the tank. The apparatus has been tested in 
the digestion of nitrogenous materuils with pepsin solution, and in 
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the treatment of phosphates with aminoninm citrate. Some Asults 
obtained with and without this apparatus are tabulated. 

romparin^ clnplicates the resnltH from the nso of the wheel are found lo he 
Biihjoet to less variation than those from the usual method. 

*‘Tbe machine has proven very useful in a hirj;»e amount of work on soluhilitiee of 
various phosphates. . , . 

** So far as it has hoen t(‘sted, it has proven very satisfactory in eoustaney of results 
obtained, in ease of manipulation, and especially in requirin'^ no attention durin#^ 
the interval between plaeint? the llasks in the ajtparatus and rmnovinif them at the 
end of the required time, thus permitlini? the chemist to en^yago in other work 
during the entire interval.” 

The tneclianical precipitating and stirring a])paratns provides for 
precipitating 12 solutions siinnltaneoiisly, and the stirring apparatus 
is driven by a single belt. The i)reeij)itating solutions are jdaced in 
funnel tubes drawn out at the end so as to deliver one drop per second. 
The front of tlio ap])arat us is hinged and pennitsthe whole to be closed 
when not in use or during prernpitation. 

“'riie a])])nratns has proven extreinel> satisfactory in prccipiiatioii of ammonium- 
magnesinm iihosjih.itc. The precipitate is lei.v ci;^ ht ill me, and where the stirring 
is eontiimcd for some minutes alter the magnesia solution has all been added, uo 
amorphous ])recipitate is observed on standing.” 

A modification of the method of determining citrate soluble 
phosphoric acid in Thomas slag, (1. Sani {Siaz, Sper. Agr. 

No. i, pp. ^^7 T, 2/6*). — The following modi lien tion of Wagner’s 
method is i)ro])osed, which is claimed to have tlic advantage of a gnmt 
saving of time and r(‘agcnts. Five grams of the substance is measured 
into a beaker with 100 cc. of water and saturated at boiling tempera- 
ture with 10 per cent" citric acid. Two Imndred cubit* centimeters of 
otlieial citrate of ammonia is added and the solnlion heated on a water 
bath for an hour with car%l‘ul stirring. The rest of tin* ])r.oeess is con- 
ducted as usual. In comiiarative liials on 2 samples of pliosphates 
Wagner’s original method and tlie above modification gave almost 
idtuitical results. 

Detection of abrastol in foods, llKU.inii (Monii. {4)^ pp. 

191, 192 ; ahs, in Chem. VvnihL^ 1S99^ /, No. 76', p. 859; Cliem. Ztg., 19 
( 1895), No. 28, Repert., No. 9, p. 102). — Fifty ee. of wine is made alkaline 
with a few drops of ammonia, gently shaken for 2 ininiites with 10 c^c. 
of amyl alcohol (alcohol is added if an emulsion is formed), the amyl 
alcoliol is decanted, tiltored if turbid, and evaporated to dryness. 
The residue is thoroughly moistened with 2 cc. of a mixture of equal 
parts of strong nitric acid and water, heated on the water bath until 
half of the water is evaporated, and transferred to a test tube with 
the addition of 1 cc. of water. About 0,2 gm. of sulphate of iron is 
now added, and then an excess of ammonia, drop by drop, with con- 
stant shaking. If the resulting preciintatc is of a reddish color, it 
is dissolved in a few drops of sulphuric acid, and sulphate of iron and 
ammonia is added as before. As soon as a dark colored or greenish 
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precipitate has been obtained, 5 cc. of alcohol is added, the precipi- 
tate is dissolved in sulphuric acid, and the fluid is well shaken and 
filtered. Pure wine gives with this method a colorless or light-yellow 
liquid, while a red color is i)rodnced in the presence of 0.01 gm. of 
abrastol. The author states that the method is also applicable to the 
examination of beer, sirups, and lucserved food. 

Fats slioiild first be melted, extracted with hot 110 per cent alcohol, 
the filtered alcohol evaporated to dryness, and the residue treated as 
given above. Salicylic acid gives a more orange-colored liquid when 
treated in the same manner, and when this liquid is treated with a few 
drops of a very dilute ferric-chlorid solution tlie well-known violet reac- 
tion is produced, while abrastol gives a blue color with ferric clilorid, 
which disappears on heating. The natural coloring matter from the 
alkaline liquid by amyl alcohol, and anilin colors may be removed by 
evaporating to dryness with wool in the presence of acetic acid, Avheu 
w^ater will dissolve only the abrastol.— w. n. big blow. 

Action of magnesia mixture on glass, L. L. de Kokinck ( Ch cm . Zfg . , 19 {180o , ) JVb. 
pp, 450j 461 ). — Magnesia mixture etched dilfereiit kinds of glass to an appreciable 
but variable extent. Tburingian glass m as more ettected than Bohemian. 

On a simple experiment for showing the presence of argon in the atmosphere, 
Guntz (Compl. Jiend.j L3() {1896), No. 14^ pp. 777, 77S ). — Metallic lithium boated to 
a dull-red heat is used instead of magnesium to absorb the nitrogen. 

The chemistiy of chlorophylls, L. Maiuuilkwski {Die Chvmio des ChloropliyUa. 
Hamburg and Leipzig: L. f\m, 1806, pp. 1 V, 8'j), 

On the food fats, F. Wallenhtkin and IT. Fjnu’Iv {Her. Iniernat. Fahif.,8 {1896), 
No. 9, pp. 169, 1(10) . 

On the oxidation of tannin in cedar apples, L. LiNmrr {Bui. Boo. Cbim. Paris, 
lS-14 {1805), No. 0, pp. S77-(170). 

The action of permanganate of potash on various organic substances, £. 

MaumemIi: {Compt. Pend., IJO {JH06), No. 14, pp. 786-786). 

Separation of the free acid of beeswax, T. Marie {Her. Iniernat, Fahif., 1896, 
No.SfP. 123; abs. in Chem. Ztg., 10 {1806)^ No. 38, Hepert., No. 11, p. 127). 

On the investigation of butter, C. T. MfUixi.n (Ztschr. anahjt. Chem,, 34 {1803), No, 
2, p.l76). 

Investigation of the fat of corn meal, F. KokitiansivI {Inang. Dias. St. Vetera- 
burg, 1894; Pharm. Ztachr. Iluaaland, 33, pp. 712, 713; aha. in Chem. Centbl., 1896, 1, No. 1, 
p. 22). 

Further investigations on the separation of fat from the emulsion form in 
sterilized milk, Kenk {Arch. Jlgg., 22, pp, 162-166; aba. in Chem. Centbl., 1895, I, 
No. 16, p. 70S). 

On the analysis of gastric juice, J. WTinter {Bui. Soo. Chim. Paris, 13-14 {1895), 
No. 8, pp. 433-441, dgm. 1). 

Researches in chemistry and physiology, A. Pktermann {liecherchea de Chimie 
et de Phyaiologie, vol. 2. Jiruaaela: Mayolez, pp. 456).— Among the subjects treated are 
sugar beets, oomx>o8itiou of the atmosphere, the nitrogen question, assimilability of 
phosphatlc slag, and composition of fertilizers and feeding stuffs. 

On the determination of alcohol and of volatile acids, Duclaux {Ann. Inat. 
Paateur, 9 {1895), No. 4, pp. 265-280). 

On Hiibra iodin- addition method, J. Ephraim {Ztachr. angew. Chem., 1895, No. 9, 
pp. 264—269). 

New applications of alkalimetry and acidimetry, F. Hundeshagkn {Chem. 
Zig., 18 {1894)f pp» 606, 606, 647; aba. in Jour. Chem, Soc. London, 66f-68 {1896), pp. 84, 
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86), — EHtimntioii of hardness of water and volumotrie estimation of phosphoric acM 
by titrating tlie yellow preei^iitate. 

Modification of the Reichert-Meiasl butter processt 0* BrOntk {Chem, Zig,t t8 
(1894) f pp, W4-30G; aba, in Jour. Chan. Soc. London y 67-88 (1895)^ p. 96), 

A new reaction for peroxid of hydrogen, BA(nr (livv, Intprnai. FaUi/.y 8 (1896)^ 
No. 9, p. 167). — To the solution to be tested ad<l 5 ce. of a solution containing 0 3 gm. 
of bichroinato of potash and 0.25 gm, of anilin per liter and a drop of 5 per cent 
oxalic acid. A roso-violct coloration lesults. 

Estimation of small quantities of chlorin in fats, R. Hkkkdikt and H. Zikks 
(Chem. Zi(f,y 18 (1894), pp. 640,611; aha. in Jour Chem. Soc. London, 67-68 (LsBo), pp, 
84, 85). 

Method of detecting chlorin, bromin, and iodin in organic compounds, P. N. 

Raikow (Chan. ZUj.y 10 (1805), No. HO. pp. 00 i, 006). 

On the determination of potassium sulphate in wines, L, IlnoouxKNQ (Jour, 
Pharm, el Chim.. scr. 6, 1806, No, 1, p. 849; ahs. in Chem. Ztg,, 19 (1805), No. 88, 
Peperf., No. II, p. L?8). 

Detection of salicylic acid in beer, R. .1. L. Sciiokpp (Nederl. Tjdnchr. Pharm., 
7, pp. 67-71: aha. in Chem. Ccntbl., 1806, T, No. 7^;, p. A’J/;).— Description and compari- 
son of well-laiown methods.— w. D. BiGRLr)\v. 

On sources of error in alkalimetry, V. DduniMcn (Ztschr. angew. Chem.. 1806y No. 
Oy pp, 669-666). 

Estimation of iron in the ash of vegetable or animal matter, Riprr.u (Chem. 
Zfg.y 18 (1804). pp. IHft, Hi; aha. in Jour. Chem. Sov. hondoUy 67-68 (1806), p. 86). 

On a new appaiatus, the “ hema-spectroscope comparator,” M. de Thikuky 
(Compt. Pend., 1 io (1806 )y No. 14. pp. 77'>-777 . fig. 1). 

A simple extraction apparatus, PninnAM (Zthvhr, anahjt, Chem, ,."14 (1806), No. 
6, pp. 167-160, fig.l). 

Some new laboratory apparatus, IC. Sai i u {Jour. Jmrr. Chem. Soe., 17 (iHO’i), 
No. 6. pp. 404-496, fig. 1). — A hot-air motor and .in illnmiuating appiiratuH arc 
deserilied. 

New laboratory apparatus, A. van jmn BniujnK ( rAcm. Zig,, 10(1806), No. .18, pp. 
877, 878, figs. H). — Aiijiaratun for (1) constant evolution of gascB. (2) estimation of 
carbonic acid, and (3) inodificntioiis of IJeokiuim's apparatus, imduding boiling tube 
and condtmser aiid weighing tube. 

Apparatus for measuring small quantities of mercury in the determination 
of nitrogen by the Kjeldahl-Wilfarth method, P. Likciiti (Ztsvhr. anaUji. Chem., 

Si (1896), No. e,pp. 160, 170, fig. 1). 

A new burner for sodium light, R. Painn vm ( Ztachr. annlgt. Chem.. Si ( 14i06). No. $, 
pp. 166, 167, figs. 6). 

Improvements in glass cocks, H.WoLncin (Ztsrhr. anuigt. Chem., 84 (ISo5), No. 
2,pp. 161-166, jigs, 0). 


BOTANY. 

A monograph of the genus Delphinium, E-Htth (Kngler's Hot. Jahrb., 20 (1895), 
Nos. 8, pp. 866-416; 1, pp. 417-460. ph. 8). 

The effect of spring frosts and the treatment of injured vines, H. MI'lleh- 
TiiuliGAlJ (Jahresber. Vers. Stai. Wiidensweil, IVeinbau u. Weinhandl., 1894, No. 18 and 
10; abs. in Hot. Cenibl. Hcihefie, 5 (1805), No. 2, p. 134). 

Concerning cuticularization and cutine, Van Winhellingii ( 4rc1i. Neerland. Sm. 
Exact el Nat., 28 (1894), No. 4 and 5; ahs. in Hoi. Venihl., 62 (1895), No. 7 and S, pp. 
284-286). 

Concerning the dissolution of seoondary cell membranes of seeds during 
their germination, T. Ki.VKiti (({ihlwtheon Hoianica, 1894, No. 20, pp. 26; ahs, in 
Hoi. Cmthl., 62 (1805), No. 7 and 8, pp. 288, 289), 
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Conoetning the ascent of sap, E. Askknasy {^Verltandl, Nainr, tned. Vcrehtf 
ffeidelbergj 5 Feb, 12^ pp, SJ; abs, in iloi. Cvnibhy 62 (/6W), No. 7 mtd pp. 

227, 23S). 

A critical investigation of the so-called water pores, A. NK.sxr.Kk (Nora Acta 
Carol. Leop. Al^ad.f G4y No. S,pp. SS, pin. J). 

Structure of the hymenium of Marasmius sp., .1. dk Skyues ( Comp/. JtcNd., 120 
(1895), No. 14, pp. 76,1^766). 

Investigations in geotropism, F. CVArKK (Jahrh. iriaft. Hof., 37, No. 2, p. 339). 

Irritability and movement in plants, 1 >.T. Mt 1 )(>i u al( Fop. Sri. Monthly, 47 (1891), 
No. 2, pp. 225-234, Jig«. G). 

Argon, nitrogen, and plants (Card. Chron., 17 (1895), p. 480). 

Is argon contained in vegetable or animal substances? 0. W. Maodoxald and 
A. M. Kellas (Pror. Poy. Soc., 57 (1895), No. 3fl,pp. 499~i92 ). — The authors inves- 
tigated )»C3a8 and the eareasses of mice with n(‘gative results. 

The availability of free nitrogen as plant food, 0. de (Mialmot (Agl. Sri., 8 
(ISOi), No. 10 and It, pp. 471-483 ). — A review of reeent puhlieaiions. 

Recent publications on tubercle bacteria of legumes and the fixation of free 
nitrogen through their presence, Stutzek (Cenlhl. Paid, nnd Par. Ally., 1 (1895), 
No. 2,pp. 68-74}.— A remind. 

Concerning Heterodera radicicola producing root tubercles on the tomato, 

F. Cavaka (Zthvhr. Ptlanzcnhanl'., 5 (1S95), Ao. 2. pp. GG-G9, fable 1), 

Individual variations, (1. IIensi.ow (Nut. Sn., JS95, Anne, pp. 385-390 ). — An 
attempt to classify variations in ]dant8. 

The simultaneous origin of similai or identical varieties from diffeient stock, 
W. \V. Tka<’Y (A?ncr. Nat.. 39 (tsoi), No, 34 I, pp. IN*, 480). 

Geogiaphic botany — observations on the oiigin of cultivated plants, A. Excr- 
l.KK (Aba. in Ann. Apron., 21 (1891), No. S, pp. 131-138). 

Influence of humidity of soil on the transformation of terrestrial plants, A. 
Aloi (Atti Acad. (Horn. Hot., 7 (18tt1}, hcr.4). 

Native plants poisonous to stock, J. 11. M.vidi'x {A<j 1. Caz. N. S. W., G (l^*oi), 
No. 2, pp. 57,58 ). — This is an eninneiation ot plants growinjx 111 Nt‘w South AValea 
suppoH<*d to he ]>oisonous. • 

Concerning plant breeding, A. Kiusciik {FuhVmtfti landir. Ztg., 41 No. 7, 

pp. 215-221). 

Phenology as a connecting link between biology and climate, S. (irxinr.u 
(Munich : Anchendorf). 

A handbook of systematic botany, E. WAimiXii (Tkihk. by M. <\ Pot ft r Lon- 
don: Swan, Sonnenschein Co., 1895, pp. G3f>). 

A student’s text-book of botany, S. II. Viy^Ks (London: Swan, ASonnenhcJuin 
Co., 1895, pp, 821, fign. 483). 


FEEMENTATION~-BACTERIOLOGY. 

On the conditions affecting bacterial life in Thames water, E. FnvNKL\xi> 
(Proc. Hoy. Soc., 57 (1895). No. .^45, pp. m-4 f9).—Thc author found as a rule that 
the nnuihor of Imeteria }>er cnhic centimeter jnereaseil w itii the inereased hourly 
llow^ of water. 

Methods of making pure cultures of microorganisms, F, S(’H()Xfei.1) (< tnitd. 
Hall, und Par. Ally., 1 (IS95), No. 4 and 5, pp. 180-185). 

Concei'uing the preparation of agar, C. S. IIakulkk ((\'n1h1. Halt, nnd Par. Med., 
17 (1895), No. IG, pp. 558, 559). 

A simple method for the isolation of bacteria in agar and blood serum cul- 
tures, 0. lUXTt HaU. and Par. Med,. 17 (1891), No. IG. pp. 55G, 557). 

The action of light upon bacteria, H. M. Wari>(/Vu7. Trann. Hoy. Soc., 1805, p, 
961; aha. in Nat. ScL, 1895, June, pp. 371, 372), 
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Physiological study of acetic fermentation and artificial vinegar production, 
F. Lafaii {Cenihl, Jiaki, unci Par, 1 {1895) j 4 and 5, pp, 1^9-150). 

Investigations on the acetic bacteria, E. C. Hansen (Compf. limd. lah. Carlaherg, 
Sf No. Sfpp. aha. in Cenihl. liakt. und Par. Ally., 1 {1895), No. 1, pp, 81^87), 

The effect of copper sulphate on the fermentation of grape must through 
Saccharomyces ellipsoides, F^KrOcjkii (Ceuthl. Jkckt. tend Par. AUg.,1 {1895), Noa. 
1, pp. 10-16; S, pp. 59-^65). 

On the presence of a diastase in broken vines, G. Oouiuani) {Comp>i. Pend., ISO 
{1895), No. 16, pp. 887, 888). 

Concerning the recognition and distribution of glucose, the enzyme of mal- 
tose, M. W. Beyrinck (C6W//W. Halt, nnd Par. AUg., 1 {1895). Noa. 6,pp, 2S1-S1J9; 7 and 
8,pp. 265-271; 9 and 10, pp. S20-S42). 

Aspergillus oryzae, the fungus of Japanese saki brewing, C. Wehmer {Cenihl. 
Bakt. nnd Par. AUg., 1 {1895), Noa. 4 and 5, pp. 150-160; 6, pp, 209-220, pi. 1). 

On the development of the spores of Saccharomyces membranaeformis, S. 
ludwigia, and S. anomalus, J. C. Nij:l8KN (Compi. Bend. Lah. Carhherg, S, No. 3,p. 
176; aha. in Cenihl. Bakt. tend Par. AUg., / il89'>), No. 4 and 5, pp. 187, 188). 

Contribution to the study of variability and transfoimation in microbiology 
apropos a new variety of chaibon bacillus (Bacillus anthracis claviformis), A. 
Chacveau and G. Phisalix {Compi. Bend., 120 {1895), No. 15, pp. 80 1-807, fig. 1). 


ZOOLOGY. 

The pocket gophers of the United States, V. Bailey ( U. S. Dept 
Agr.y Diri.siim of Orintholoity and Mammalogy Jhd. o, pp. J, map 1, 

figs.C ). — This bulletin contains xiopular information on the more common 
species of po(*ket j^ophers of the United Stat(»s, and is sn))]>leimuitary 
to the elaborate technical i>aper in North Ameri(*an Fauna No. 8 (E. S. 
li., 0, p. 787). The habits of the animals are described at length, and 
the mechanical action of the teeth is detayed. The injury done by 
gophers to ditlerent crops and trees and the damage caused by their 
burrows is discussed. Fumijifatinfj the burrows with bisnl])hid of car- 
bon is recommended as the best means of destroyiui^ the animals, but 
other remedies, such as tra])ping and poisonin^^ with strychnin or 
phosphorus, are also mentioned. The geo^^rapliical distri])utioii of the 
several species is set forth, and separate notes {>iven of the habits of 
the Georgia gopher {(komyn tuza), jiraiiie gopher {G. hursarivs), plains 
gopher ((?. lutescens), Louisiana gopher {G. brericepn), sandy gopher {G, 
arenarim), Padre Island goxiher {G. prrsonalus)., BamPs goplier (CVa- 
togeomys casanops)., and gray gopher ( Thomomys talpoides). 

On the location of the coloration of brown oysters, J. Cjiatin {Compf. Bend., 
120 {1895), No. 16, pp. 884-887). 

The fauna of British India, including Ceylon and Burma (hloths) III, G. 

Hampson (London: Taylor d' Franda, 1805; aha. in Nature, 1895, p, 605). 


METEOROLOGY, 

Condensation of atmospheric moisture, G. P>ARrs(?7. S. Dept. 
Ayr., Weather Bureau Bui. 111^ pp. 10 f ph. 1, figs. S7 ). — Tlie proposed 
scope and the results of the work in this line plann(*d over 2 years ago 
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and pursued for about, 1 year in the meteorological laboratory of the 
Bureau, are thus outlined by the author: 

Following the instructions of Prof. Mark W. Harrington, it will be my purpose 
in the course of tlio i>resent researcbes to trace the isotlicrmals of w atcr, exi)eri- 
mentally, throughout tho region of changes of phj^sical state from liquid to vajior. 
By mapping out the whole of the stable contours I hope to reach definite results 
relative to the unstable port of their path, believing that this — the field of collapse, 
as it may he called — is of marked meteorological iiiqiortance. Incidentally, I shall 
also obtain data for the law of growth of water globules, from the smallest physi- 
cally appreciable dimensions to the largest attainable size, and thus supply another 
series of meteorological results. The subject of research considered from these two 
points of view may he termed tlio condenHutiou problem, assuming that the stated 
condensation takes i)lare in a medium of air. 

'‘Necessarily my W’ork at the outset will eonaist of an investigation of promising 
methods, and the j)resont hnllotiii contains about as much experimental evidence as 
I am able to adduce by the aid of the supersaturated moist air obtained from steam 
jets, wdien the results are intcrjireted by methods of optical interference. I make a 
survey of the subject ni Ohaidcr I, for <*hang€‘s of state in general. Chapter 11 fol- 
lows with an account of the condensation pbenoinena produced by the jet method, 
together with their hearing in the condensation problem. Chapter III contains an 
a}>p]ication of this method to the meteorology of dust (so called). Chapter IV and 
V, finally, give succinct information as to tho distribution of tcoiperature met with 
in the jet cxpcrmicnts, to he used in the interpretation of Chapter II. 

‘*1 had hojied to add to this bulletin ceitain data on the growth of watei glob- 
ulc.s, to he reached h.\ the met liod sketched in Chapter II, but the urgency of a change 
ill the location of thclahoiatory has compelled me to break off my work at an earlier 
stage of progress.’^ 

The display of wind signals on the G^reat Lakes ( U. 8. Dept 
Agr,^ Weather liurcau ('ircular Apr, 1S!K5^pp, 13, pi, 1 ), — Explanations 
and illustrations of the T\ind signals to be displayed on the Great 
Lakes, and lists of Weather Bureau stations and wind signal display 
stations on the Great Lakes, with the names of the official displayinen 
in charge, and of tlie places at which storm warnings will be posted. 

Meteorologic and magnetic observations at Genoa, Italy, 1893 
{Uegio Universitd di (tenova,^ Anno LXJ, Genova: pp, 39), — In addi- 
tion to the ordinary ineteorologic and magnetic observations tor I8D3, 
normal values are given for temperatures, rainfall, and pressure from 
observations made during 00 years (1S33-1S02). 

The mean winter teinporalure is 8.0"^ G.; the mean spring tempera- 
ture is 14.30 5 the mean summer temperature is 23.50; the mean fall 
temperature is 17.1 o; the m(‘an annual temperature is 15 , 9 o, 

The absolute maximum temperature was 35o O, on August 12,1801 • 
the absolute minimum was — O .50 c. on January 18, 1891. The normal 
annual rainfall was 1,298.2 mm. (51.1 in.); the maximum annual fall was 
2,752 mm, (108.4 in.) in 1872; the minimum annual fall w^as 717.4 mm. 
(28.2 in.) in 1804. The ineau number of rfiiny day was 123; the mean 
number of clear days was 132. — o. h. FASsia. 

Monthly Review of the New Mexico Weather and Crop Serv- 
ice (f/an., lH95y pp. lS).—Sovf M<‘xieo has been added to the list; 
of States and Territories now issuing x)riiited reports. By recent act 
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of tlie territorial lep:islative assembly a weather and crop service 
was established, thus ^jiving State aid to a service which has existed 
since 18hl under the direction of the National Weather Service. The 
act also provides for the ])rinting and free distribution of a ‘‘weekly 
weather crop bulletin during the season from April 1 to October 1, in 
each year, and a monthly report throughout the entire year, containing 
climatological and agricultural matter of public interest and educational 
value.^’ All annual report is also inoviiled for. The director of the 
service is H. B. llersey. — o. n. fassig. 

On the minimum tempeiatures observed the past winter at the summit of 
Mount Blaiic, . 7 . Janssens {CompL Bend.^ 7 JO (AW), yo. 1’]^ pp^ 807-800), 

Monthly weather review of the Iowa Weatlier and Crop Service {vol, 6?, Ko, 
4f pp, lof dgm, t). 


WATER— SOILS. 

Researches on assimilable nitrogen and its transformations in 
arable soil, M. I^A(7 Noul [Vompi. Rend,^ J20 No, 

815 ). — Experiments were made in bottomless eases sunk i?i the soil tind 
inclosing 60 kg. of soils. Dillereiit iertili/ATs and green manures were 
used and some of the eases were ex])osed, while otlnu's were protected 
from rain. AmmoniacaK nitrous, and nitric nitrogen were determined 
in 60 gm. samides of tin* soil taken at the beginning of tlie e\}>eriment 
and at intervals afterwards. The cases remained without vegetation 
during the experiments. For the jnirpovse of studying the eifeet ot 
vegetation on the loss of nitrogen from the soil 6 pots containing 6 to 
7 kg. of tin' same soil were used. Three were covered with vegetation 
and the remainder bore no plants, h'rom the pots without vegetation 
100 mg. of nitric nitrogen was obtained in the drainage, from tlie others 
only 0.1/) mg. Three*, pots were also used to determine the eflect of 
bisulpliid of carbon on nitrification. 

The conclusions drawn are as follows: 

(1) Jiainfall, when abiiiidaiit, may cause consid<‘rable loss of nitric 
nitrogen in rich soils. 

(2) Vegetation on the soil may reduce this loss, as shown by 
Delifjraiii. 

(3) Sulpliid of carbon, wliile it docs not destroy the nitric ferment, 
temporarily retards its action. 

(4) The ainmouiacal form of nitrogen ap])ears to be a transition state 
of organic nitrogen in passing to tJie nitric form, and snli>hid of car- 
bon simply temporarily retards transformation at this }>oriod. 

(5) The nitrous form is also a transitory and unstable state of nitro- 
gen passing from the organic to tlie nitric form. 

Solubility of phosphates in the soil, E. Pollacci {Rendiv, JK, 
Inst. Lomh.^ Ghem. Zig.^ 19 ( 1895}^ No. 2^ Repvrf,^ p. 5 ). — 

An examination of a large number of soils of Lombardy showed that, 
as a rule, the phosphoric acid was soluble only in strong acids, but 
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that in a number of cases it was soluble to a marked degree in carbonic 
acid water, iron }>liosi)liate being deconiimsed by this reagent with 
simeial case. For these reasons carbonic acid water is recommended as 
a solvent for determining available idmsphoric acid in soils and fertil- 
izers. Further investigalions showed that the fertilizing constituents 
carried down in the soil by rain rise to the surface again in time of 
drought. For this reason it is probable that not only the phosphoric 
acid of the up])er layer but of the lower layers of the soil is utilized by 
the plant. Analyses of the soil should therefore extend below the 
tilled layers. 

Note on the chemical and bacteriological ezamination of water, with 
remarks on the fever epidemic at Worthing in 1893, A {Analyst, ‘JiO 

(1$95), April, jip. 7^-7'i). 

The interpretation of the results obtained upon the chemical and bacterio- 
logical examination of potable waters, J. (*. Tiiuksu (Analytsf, JO (1S95), April, pp. 
80-91; and May, pp. 97-1 Jl), 

Experimental studies on the filtration of water by sand filters, G. KABUifEr. 
{Arch, Ifyg*, H'C', A’o. 4, pp. .IJJ-J.'M), 

Contribution to the study of drinking water, H. Salzmanx {Ikr, pharm, Ucs., 
1895, Xo, 5, p. 125; ahs. in (1tm, ZUj., 10 {1S95), Xo. 38, Uvpcri., No. 11, p. U7). 

Soil investigations, V. {(Jluni. Zig., 19 (iAVv>), Xo. 17, p. tVJ/).— Ton 

aualy«<‘ft iiro ro])orto(l, wliioli w«m*o iiiiuU* to ilotFimino tbo otloct ot* fjilUng leaves ou 
the luiiuuK c'oiiteiit of tlio soil. The resiillN weio not foiiiiiisn e. 

An observation on soil inoculation, (1. (Dent, laudiv. Vresse, 22 (1895), 

Xo. 28, p. JOO ). — Keferonoe is made to a stateiiieiit by von Landsherg that the lupine 
thiivcs itiiout ino<*ulatiou on land which lias giowii hiootn (Saroihamus scoparius). 
On such land the aiitlmr ohserM'd that Inpiiics llouri‘'hed e\on at the liotloin of jiits 
on railroad cuts several >ai(ls deep, iins ho as.suino8 as ])roof that the organism 
causing root tulnueles may snik deep into the soil and retain its vitality for a long 
time. The suj)criorit,v of mail over lime for lenomiiums i>lauts he thinks may ho due 
to the marl containing this organism. 

Circulation of watei in soils, M. Wiiiinev {Ilpt. Kansas lid, Ayr. 1893, pp. 348-360), 

Conserving soil moisture, W. \\ 'rAiii:u {Anur. Ayr. {middle ed.), 1891. June 1, 
p. 594 ). — An abstract of a paper read before the Western Now Vork flortieiiltiiral 
Society, reeoiding snecesbful e\])enmeiits v>ith thorough tillage and tlie use of cover 
crops, green munuros, and wood ashes for this jniiposc. 

Notoon humus, J. Jofeuk {HhI. Soc. Chun. Vans, 13-14 {1:^05), Xo, 8, pj). 443, 
444 ), — The results of i>ot e^perimentM with hnckwheal and white mustard grown iu 
soils containing hnmu.s and free from hunins are brielly lepoi ted, which the author 
believes confirm the coiielusious of llr^al regarding the power of plants to assimilate 
humus (E. S. K., fi, p. 2Si). 


FEBTILIZEES. 

Contribution to the mineral requirements of plants, NV. Ubnecke 
(Bcr. deut. hot, Oes., UeniralverHummlumj, Au. U, p. 105; ahs. in Vhem. 
CentbJ., 1895, 1, No. 15, p. 79:i>; and Chem. Ztij., 19 {1S95), No. :10, Report., 
No. G,p. 70 ). — Fxi)erim(Mits with nutritive solutions iu imrc cultures 
of Anperijillm nitjer ami Rciiicilliutii glancum sbowcci that calcium was 
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essential to the growth of tJiese plants, and that potassium was also 
required, although to a leas extent, liubidiuni and caesium could not 
replace potash. The benolicial effect observed in connection with the 
use of the two former was t)robal)ly due to the i>reaenceof small quan- 
tities of potash. Berylium and magnesium leturded the growth of 
chlorophyll jdauts, being es})ecially injurious to the roots. 

On the manufacture of phosphate of potash, Jay and Dupas- 
QUIER (BuJ. 8oc. Ghim. Paru% 13-14 (1895), ¥o. pp, 441-443), — ^Tlie 
method proposed consists of thoroughly mixing bisulphate of potash, 
prepared by heating muriate of potash with two equivalents of sul- 
phuric acid to 1500 C., with y)hos])hate of lime and sulphuric acid, in 
the same manner as in the manufacture of superphosphates. The mass 
thus obtained is allowed to lie for tw o or three days and then carerully 
leached. The phosphate of potash is obtained from the solution by 
crystallization. A concentrated fertilizer especially adapted tor trans- 
portation to distant points is thus obtained. For local use the mixture 
of phosphate of potash and sulphate of limi‘ just as it comes from the 
mixer is recommended. 

Experiments with various phosphates at Borsbeke-lez-Alost, 
Belgium, P. de Vuyst (CtiltiircH Sprviahs, Horsheke lez AIost, 189J, 
pp, 54-01; VhjtKjrals, 10 (1895), Ao. 'JO, pp, I08-I70), — Experiments in 
duplicate with beets, corn, oats, clover, and grass on plats of 30 sijuaio 
meters, with (1) equal amounts of phosphoric* acid in dilferent forms, 
and (2) equal values of the different jdiosphates, aie reported. The 
average results of all ex])eriments are shown in the following table: 


lieKHlts of cxp(rimt‘nfn with 4ijlt<rent phonphuten. 



Cou»i»arativo3 u‘1‘1 ' 

' N*‘t relurii. 

IM'oportion of T\Oj, 

1 applied absoi bed 
l>y plants. 


1 1 

1 2 i 

i 1 

2 

1 

2 

W^itbout pboapha-tp 

75 ,T 

! 

75. .i 

1 Francs, j 

1 

Fianrs. 

iVr cfiU. 

Per cnit 

Superphosphate 

KM) i) 

K)0 0 1 

1 45. ;{ 1 

1 45 5 

b.OH 

5. o:i 

suk 

Ciply phosphate 

*Xi. 

97 7 

’Xi \ 

49. 1 

50 

3. sr> 

M 'J 

HS 5 

19 h i 

IS 1 

1.98 

1 21 

Li6ge phosphate 

SI 2 

!>• 1 

8 j 

:HK 7 

1.00 

1. 55 


With equal applications of phosphoric acid it is seen that during the 
first year superhos])hate was much superior to slag and mineral phos- 
phate as regards yield, net return, and quantity of phosphoric acid 
utilized by the crop. When equal values wei e used superphosphate 
still proved superior in all these respects, but was closely followed by 
the slag, while the Li^ge phosphate also gave very good results. The 
latter was especially effective on moist meadows, probably on account 
of its lime. 

The results in general indicate that if good results the first year are 
desired, superphosphate and slag should be used on soils of the char- 
acter of those employed in these experiments. 
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Sxperiments with phosphatic fertilizers on natural meadows, 

12. Marre {Prog. Agr. et Vit.j 12 (i(9.95), No. 20, pp. 524-^529, dgm. 1).— 
Expeiimeuts with sui)er])ho8i)hate, Thomas sla^?, and natural phosphate 
of lime by 11 fanners in diilereiit i>arts of the Department of Avey* 
ron are reported. With siii)erpho«pliate the increaKse in yield was 
appreciable, the net return per liecdare being 41.8 francs. With slag 
the results were also as a rule satisfactory, the net return being 7.05 
francs; but the increase with the natural phosphate was very small, 
resulting in a net return of only 1.5G francs i)er hectare. The expeii- 
inents ai e to be continued through several years more to observe the 
after effect of the ditrerentphospljates before conclusions are drawn as 
to best form of pliospljate for natural grass lands. 

The influence of bisulphid of carbon on the denitrifying organisms of manure 

{V UnijmlHj 10 (ISOo)j Ao. ISf p. 4,^3). — The iuvcHti^^utioiis of Wa.^;iiiir at Darmstadt 
are rofcrrod to as showing llwit the )>reservativo iictiou of bisulphid of carbon on 
manure and its fertiliziiii; value in the soil are probably due to destructiou of the 
d(*nitrifyiiig or^amsiiis by tliis substance. 

About green manuiing {Colt, and Country Cent.j JSO.l, May 50, p. 419). 

Barnyard manure and nitrate of soda, L. OHANOEAr (Jour. Agr, Prat., 59 
No. ^HiPp. 775-177). — A review of W'aouers and Kiiliii’s work. 

The care of barnyard manure, J. 11. Vo(Jkl (FiihUng'H landw. /Jg., 44 (1895), No. 
10, pp. 530, 5J1). 

Composting manure (Cult, and Country (icMt., 1895, May 50, p. 419). — Ad vises the 
use of sulphate of potash or kainit inste-ad of gypsum. 

The cause of the incomplete utilization of the nitrogen of fresh manure, 
JJr,AN(’iiAJiD {Jour. Agr. Prat., 59 (^1891), No. 11, pp. €13-610^ Jigs. 5). — A roviow' of 
Wagner^s investigations indicating that the addition of fresh manure to the soil 
causes the decomposition of nitrates present by means of the l)act(‘riii which it con- 
tains and results in the escape of the nitrogen in the free state. 

Field experiments with poudrettc {MiU.dfut. Uindw, Ova., 1895, No. 7, pp. 73-75). 

Manure, nitrate, and bisulphid of carbon, I-i. (iiiANDKAU {Jour. Agr. Prat., 59 
{1895), No. 20, pp. 701-709). — A po[>ular article based largely on Avork of Lawxs 
and Gilbert, P. Wagner, and x\. Girard. 

Recent progress in the feitilizer industry, von (JurEUKU {Ch^m. /Jg., 19 {1895), 
No. ol, pp. 703-708). — The extent of the Geimau trade in raw materials furni.shing 
phosphoric acid, potash, and nitrogen is discusse d, and imiirovemcnts in apparatus 
and methods for fertilizer maimfaetuie and analysis are noted. Among other things 
it is stated that the Tonnesseo })hosphates contain a conbiderahle percentage of 
pyrites which seriously impairs their value for the mauiifaetnre of siiiierphospliates. 

A study of the agricultural value of the phosphates of alumina of Grand 
Conn^table, A. Andijaul> {Ann. Agron., 21 {1895), No. 4, pp. 171-181). 

“Texaua manure” and other cheap fertilizers, E. B. Vooiuiees (Pural New 
Yorker, 1895, Jane 1, p. 570). 

Fraud in fertilizers, A. Cadokkt (iVoy. Agr. el lit., 12 {1895), No. 14, pp. 571, 372). 

Commercial fertilizers, H. Fuesenh)S, K. Neubaueu and E, Luck Icunsi- 
liehen Viinger. WicHbaden: C, IV. Kriedel, pp. 28). 

FIELD CEOPS. 

Corn cotton, A. J. Bondubant {Alabama College 8ta. Sul. 63, 
pp. 63-73). — A test of 14 varieties of com, uiid fertilizer experiiaeuts 
with corn and cotton. With fiOO lbs. per acre of cotton seed meal 
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mixed with snporpboRpliate and kaiiiit the yield of corn was greater 
than with ()GG| lbs. of stable luaiuire (‘omposted with the same minerals 
but in greater (piantity. 

With a coin])ost of green cotton seed, superphosphate, and stable 
manure the yield of cotton was practically the same whether the com- 
post w^as applied February 1 or April 17 ; with superphosphate and with 
Goats, both in composts, the yields of cotton w’cre practically identical. 
Comiiaring a mixture containing 500 lbs. per acre of cotton seed meal 
Avith a compost containing 750 lbs. each of cotton seed and stable 
manure (the mixture and the compost containing equal amounts of 
superphosj)hate aiiid kainit), the yiehl of cotton w^as greater wdtli the 
cotton seed meal mixture. 

From an exi>eriment w ith nitrati^ of soda and cotlon-seed meal, all 
applii^l to cotton dune IG, or half at tliis date and half July 5, the 
author concludes that a given amount [of fcrtili/er| used intercultur- 
ally at an earlier stage of crop grow th gave Ixdtcu' results than the 
same quantity, onedialf applied at the earlier ^tagi^ and the other half 
several w eeks later.'’ 

Forage plants, 11. T. French [Oregon ISta. I>uL VJ, pp, VJ- /<*=/),— Fed 
clover was successfully growji on the station farm for J years. Fall seed- 
ing without grain proved better than s])ring se(Mling. If spring seeding 
becomes neces.'-ary it is recommended to sow' clover alone rather than 
w'ith grain. The author recommends the luse of G lbs. per acre each of 
orchard grass and tall oat grass w'ith clover scaal, both of these grasses 
having proved valuable in a mixture with (‘lovan*. With gypsum at the 
rale of 75 to ItiO lbs. j)er acre the vield of clover was largely increased. 
It was most efheient when applied prior to Marcli 15. Directions for 
curing clover hay and for the choi<*e of sod for clover are given. ‘‘There 
seems to be linn* enough in either the white land or the dark soil of the 
Willamette N'alley for its develojnnent.” The author states that clover 
makes good silage, but not packing so <‘losel\ as corn, it is more dilU- 
cult to exclinle Ihe air. He recommends cutting clover very green for 
silage and running it through a feed eutter. However, good silage 
was made from whole elover, in which ease th(*re wais considerable loss. 

The most serious enemy of elover at the station was the pocket 
gopher. The clover root borer ami elover mite weie ju'cseiit, but did 
no si)eeial damage. 

Alsike clovei* succeeded on tlie white land, and is recommended for 
mixing with other clovers and grasses. 

The hay from mammoth elover [Trifolinm tnedium) was too dusty for 
horses. For a light sandy soil the maiiimotli has some advantages 
(as a pasture plant] ovei* the less vig<mms varieties.” 

White elover [Trifolium repem) is recommended for pastures. 

Crimson elover sown in 8t*])tember yielded well on the station farm. 

Vetch was successfully grown ou the red hill laud of the coast moim- 
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tains and was snecossfully fed to horses and Satisfactory silajic 

was also made from it, although it was not so well ])reserve(l in the silo 
as corn. 

The hat i^e(i{Lathryus withstocxl drought and gave ])romise 

of usefulness as a ])asture plant for hill land. 

Some forage plants, 0. (3. (iKouciESON, F. (3. Buktis, and D. 11. 
Otis [Kansas tSia. Bui, pp. 40—/?). — Crinjson clover Avas unahlc 
to stand either the dry suininers or the cold winters at the station. 
Young seedling plants of the Hat pea w ithstood drought and cold sat- 
isfactorily. Hairy or sand vet<*h ( Vivia rlUosa) di(‘don the approach of 
hot weather. Sacaline was killed to the ground by a mild frost; the 
plants that renewed tluu'r growth siu'cumhcd later tr> the dry w^^ather. 
The authors doubted that the j>lant tested was the genuine rolyffonum 
sacchalineuse. 

Renovating a prairie pasture, ('. (\ (lEouciLsoN, F. 0. Bums, 
and 1>. H. Otis [Kansas St/(, BuL /«/). — On a failing prairie jias- 

ture the s(hh1s of sc\<*ral tame grasses were sown alter cultivating the 
surface with a disk harrow. The tanu* grasses wmc (*iowdcd out by the 
lirairie grass, and the authors <*oiiclude that theiiroper way to renovate 
native ])astures is to take off the stock, harrow tlic surface early in the 
spring, and leave tlu‘ pasture to itself. 

Experiments with oats, d. F. IIk kman ( Ohio ISfa. Bid, 57j pp, 97- 

110 ), 

Sytioimn, — cotisi'itod of tests of \ant*tu‘s in isOa aiul in 1S‘)1; determinatioim of 
the neroontngo of luill and kei in Is, sin mlv lue of giuui and Htraw, and pereontago 
of simittod heads; tests of amount of seed ; di pth of seeding ; and a coin])ariHon of 
disKing r«. jilowingas a ]ueparation lor oats. Tlie largest av»‘rage ^leldlor t 
jenrs W'as mad<* by Jmprove<l Anieiiean, to]low<Ml h^v .Inji.in, lairly Swedish, atnl 
IMiiice Edward Island, The best a\( laue lesults weie atlordeil by 5. (5, and? pecks 
of seed per acre. When land was ])n ]Kned with the plow" the ield w"avS gieater 
than when preparation eonsisted of disking aloin*. 

The experiments are largely in eoutiuuatiou of previous work reported 
in Bulletin, vol. 5, Xo. 1, of the station (K. S. H., ]>. SOo). 

Varieties (pp. l)7-lOS).—\Vith late seeding (May S to 9) in the unfa- 
vorable season of bSDd varieties of tlie Welcome type, with spreading 
panicle, coarse weak straw, and plump short grain, alforded a larger 
average yield tliaii the varietiCvs of the Seizure tyiie, with the panicle 
more or less one-sided, and greater than (hat of the Vs ide Awake type, 
having a longer, more ]>oint(‘d, and lighter berry than the Welcome 
class. With earlier seeding in 1894 the Seizure group atfoided the 
largest yield. lu IStH, 100 lbs. of grain was accompanied by IliO lbs. 
of straw in the Welcome group, 120 in the Seizure group, 105 in the 
Wide Awake gron)), and 80 in the mixed group. 

Averaging the results for 4 y(‘ars, liiiprovT^l American, of the Yi el- 
c.ome class, aiforded tlu‘ largest yield ot all varieties, 4tkl bu. per acre; 
|Japaii gave the largest average yield in the Seizure group, 40,0 bu, ; 
652— Xo^ 1 3 
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Kansas Hybrid the largest yield in the Wide Awake group, 39.7 bn,; 
and Monarch the greatest yield of the mixed group, 37.8 bu. per acre. 
The average weight of a measured bushel was 315.7 lbs. in the Welcome 
group, 30.7 lbs. in botli the Seizure and Wide Awake classes, and 30 lbs, 
in the mixed group. 

Percentage of ImU and hernel in grain (pp. 108-110), — The highest 
percentnge of kernel, 75.4, was found in the Race Horse variety; the 
lowest, 01.2 i)er cent, in the Green Mountain variety. The averages 
for the Welcome, Seizure, and Wide Awake groups were quite similar, 
G8.3 to 09.8 per cent of kerin^l. ‘‘From the investigations thus far 
made, it has not been found that oath of hi*avy weight necessarily have 
a smaller percentage of hull than those of lighter weight per measured 
bushel.” 

t^hrinkage of grain and straw {\). 111). — W^hen oats were stored in 
sacks ill a room from September until the following March the shrink- 
age in weight was less tliaii 1 per cent. Haled oat straw stored for the 
same jieiiod on an ordinary barn tloor shrunk 5.7 per cent. 

Amount of seed — This test in 1891 occupied 24 jdats. 

With the Welcome variety 7 jiecks of scmmI jut acre gave the largest 
yield; with the Seizure vaiiety, 9 peeks. “The weight of the product 
l)er measured bushel is higher, with a single (^\ce])tion, from the 0 
and 7 peck rate than from any other.” Taking the average for 5 
years the yield from 4 peeks of seed ])er ame was 39.2 bu.; from 5 
liecks, 42.0; from 0 pecks, 42.9; fiom 7 peeks, 41.8; from 8 peeks, 40.7, 
and from 9 pe(*ks, 38. 

Methods of 'planting {\)\\. 113,114). — The average results of 3 years’ 
tests on clay land show that wdien the land was jdowed before planting 
the yield was 5 bii. mor<‘ than wdien it was simply disked. In 2 years 
out of 3 the yield w^as greater Avhen the depth of planting was 2 in. 
than when the depth was 1 or 3 in. In 1894 on clay soil of the station 
fiirin rolling the soil either before or after planting w^as followed by a 
de<*reased yield, but in 1891 on a more sandy soil at Oolumbus rolling 

was a decided benctit.” 

a^omc points on snint (pp. 111-110). — The perc<‘ntage of smutted heads 
was determined w ith 4 varieties during 4 years, and in one case 34 
l)er cent of the hea<is w^as allected. Directions for the hot-water treat- 
ment for destroying smut are given. 

Experiments with potatoes, F. 11. Smith {Wilts County Council 
Itjpt. on Pxpts, with Potatoes and Onions, Warminster and District^ 
189 i, Appendix H, pp, 5-18, jig. /). — These exiieriments, consisting of 
tests of varieties, fertilizers, distance, depth of pre])aration of land, and 
spraying, were conducted in several localities. In a general fertilizer 
test nitrogen proved the most ellective fertilizing ingredient. With 
two fractional applications of nitrate of soda, one at planting and one 
during cultivation, the yield was larger than with the same quantity 
applied all at once. When the distance between seed pieces was by 
21 in. the yield was greater than when the distance was 17^ by 31 in, 
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Deep preparation of tbe soil appeared to exert a favorable effect on 
the potato crop grown in the second year after trenching was prac- 
ticed as well as in the first year thereafter. 

When sprayed, nearly all varieties tested yielded more than when not 
treated, the average increase in the crop credited to spraying being 
nearly $30 per acre. 

The specific gravity and the calculated percentage of dry matter are 
tabulated for each variety tested, and the results of feeding experi- 
ments with iiotatoes made by Girard, in France, are quoted. 

Tobacco, J. G. Lee (Louisana JStas, lUd. 33^ pp» — Brief 

directions on the culture of tobacc>o jirecede the record of experiments 
at Oalhonn with varieties and fertilizers. On a bright mulatto sandy 
soil, with red clay subsoil,” fertilized with 400 lbs. per acre of a couiplete 
fertilizer, 14 varieties, of a briglit type, averaged 913 lbs, of cured 
tobtUMJo per acre. Unfertilized, the same vaneties averaged 359 lbs. 
per acre. 

With fertilizers the largest yield was made by Hester, followed by 
Ragland Improved, and Locks. Without fertilizers White IStem 
Orinoco, followed by Hweet Orinoco and YcHoav Jhyor, proved most 
productive. 

On a rather heavy and tenacious red sandy soil 12 varieties of cigar 
tobacco, when fertilized with 400 lbs. per acre of a complete fertilizer, 
averaged 1,070 lbs. of (*ured tobacco per acre. When fertilized, Connee,- 
ti<;ut Seed l-icaf and Little Dutch were most productive, followed by 
Pumpelly and Landrcth. lTntbrtili/cd,GomiecticutSeed I.eaf and Little 
Dutch again led, followed by Zimmer, Simnish, and East Hartford. 

The lieavicr red sandy land of thi^ locality was^ found to be suitable 
for White Burley and for Orinoco tobacco. Variety tests were con- 
ducted on alluvial soil in two otlier localities in the State. 

In a comjiarison of the nitrogen in cotton seed meal witli that in a 
mixture of nitrate of soda, sulphate of ammonia, dried blood, and fish 
scrap, the yield was larger with cotton seed meal. 

In a fertilizer test a comjilete fertilizer afforded the largest yield; 
nitrogen and [ihosphoric acid increased the crop more than potasli. 

Six years’ experience with silage, C. C. Geougkson, F. 0. Bur- 
Tis, and D. H. Otis [Kansan ISta. Kul, pp. 33-d(f ), — A description 
of the college silos, methods of harvesting silage, and amount of silage 
stored and fed. On the whole the most satisfactory plant for silage 
was a variety of corn, Mosby Prolific. 

tlie 8<^vf*ral fiKlder (Jiittors wliich have been tri^Ml liore, iioae have given better 
flatiefuctioii than a 1-horse sledge cMitter. It is providejd with 2 kiii\es, which are 
hinged to the body ot the sled, and can be fidded in on the sled wlien not in nse. 
It has been improved and ma<lc easier to pull by providing it with 4 low and broad 
cast-iron wheels. It is pulled by a single horse, and cuts 2 rows at a time. Two 
men stand upon the cutter, each facing a row; as the corn is cut they gather it into 
ariufttlS| which they drop in heaps on the ground.” 
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The best revering for silage was found to be about 6 or 8 in* of green 
grass covered with a few loads of earth. Sweet corn and soja beans 
made satisfactory silage. Kohl rabi and other plants are also used for 
silage. 

In filling the silos in the favorable season of 1889 exact records were 
kept of the cost of labor. 

*^The distance lianlod would avera<xe about 50 rods. Student labor was paid for 
at the rate of 10 cts. ati hour, teams estimated at 10 els. an hour, and time of hired 
men was worth 12.5 cts. an hour. At these rates, it cost ^30.08 to 011 and cover silo 
No. 2, or at the rate of 62.3 cts. per ton of material put in. Silo No. 1 cost 70.9 cts. 
per ton, and silo No. .3, 50.8 cts. i)or ton. 

During the 6 years wo have put auay 1,046.22 tons, of whi<*h 807.91 tons wore 
sound silage wh<m taken out, 109.44 were rotten, and 128.87 tons were lost in Iho 
process of curing; or, jnitting it in pen entages, 77.2 per cent of the total amount 
put in was good feed, 10.5 iier cent was rotten, and 12.3 per cent lost. Tliis silage was 
fed during a total period of 990 days, or an average of 165 days each year, to an 
average of 51 liead of cattle. The average daily feed per head for tht^ entire period 
is almost exactly 32 Ihs. 

While silage has been a most satisfactory feed to catth', f would in no case 
recommend that it bo fe<l to breeding bulls. J ha\o repeatedly obserxed that when 
bulls have been fed on it they seem to lose virility, and b(‘eome slow and uncertain 
breeders, from which condition, however, they may again recover whcui fed on dry 
fodder and grain.” 

Occasionally silage fed to mil(*h cows before milking tainted the milk, 
but when fed after milking this trouble was avoidtdl. 

Cooperative experimental work (Tennessee Stn, BuL^ VoL VJT^ No, 
3jpp. 157-108), — Notes on cooperative work undertaken by the station 
in the culture of beets and potatoes. Tabulated data give analyses of 
22 samples of beets gi’own in difiereiit- lo('aliti(‘s in the State in 1894, 
and of 17 samples of potatoes grown in 3 localities. The beets grown 
oil the station farm afforded the highest per(*entag(^> of sucrose, lfi.2, 
and the highest purity coeflicient, 91.01. The yield on the station farm 
was at the rate of 17.4 tons [ler acre; beets were planted very close, 
and averaged only 7.8 oz. in weight. 

Effect of seed exchange upon the culture of wheat, H. L. Bol* 
LEY {North Dakota Sta, BuL J7j pp, 85^102), — Samples of wheat of one 
variety were obtained from many different parts of tbe State and 
planted on the station grounds. Likewise samples of seed grown at 
the station were sent to difl'erent parts of the State. The author’s 
conclusions arc as follows: 

(1) Varieties of wheat do not degenerate because of continuous growth upon 
the same soil. 

^^(2) Different 8ainple.s of seed of same variety, which were grown upon different 
soils under like climatic conditions, wdll produce a like crop when seeded under 
sameness of conditions. 

(3) The theory that proper wheat culture demands a frequent change of soil is 
fallacious. 

(4) It is not demonstrated that any advantage is gained by the use of seed 
previously grown under different climatic coinlitions from those under w hich it is to 
be u»e4, 
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(,5) Failure often results from injiulicious seed oxcliaiijye. 

‘^(6) Smut and weeds are often introduced l>y change of seed. 

** (7) Seed exchange, as practiced, precludes any proper methods of cro)) improve- 
ment by cai*efu] culture and seed selection. 

(S) Only perfectly formed, 7 >lumj), hard grain should be seeded, but each fanner 
should grow his own sciod, attempting to bring it to the highest grade of jierfectioii 
and purity of variety by proper methods of selection and culture witliout seed 
exchange/’ 

Tests of varieties of wheat, D. O. Nourse ( Virfjinia Sta. Bid. 41 ^ 
pp, 85-88 ). — This is iii coutinuuth>ii of previous work reported in JUil- 
letin 28 of the station (M S. U., 5, p. 41K>), Notes and tabulated data 
are gfiven for 16 vttrielies tested during 4 years and for 5 varieties 
grown 1 year at tin* stjition. TJje largest average yields of grain were 
made by Tuscan Island, Valley, Tasmanian Kod, and Fultz, in the 
order named. Of the varieties tested I year, Early White Leader gave 
the largest yield, 27 bu. 

Remarks concerning the cultivation of alfalfa (Xew York Stnic Sia. lUd. Sn,pp. 
67C-!i7S ). — J{ri«*f notes on the selection of soil, tlic amount of seed, the (jualit^ of 
the H<‘cd, and tlie care of the cro]). 

Improvements in barley culture through preparation of the seed, M. Iloi-L* 
KUN<J {ZtHchr, landw. Ver. lihdnjtrcum'n, Ofi (ISlK'd, Xo, ^Jj p)>. J0,1, 100), 

Experiments on the variation of bailey in different places, a ox Lieiienbi'ug, 
{Mitt. Yer. Ford, lavdw. I ersuehsw. (tfHtrrr., ISOl, Jl^Xo. .V, pp. ht)~20J). — No definite 
conclubioiis are rcaclicil, and rciictitious of the experiment arc considered necessary 
by the author. 

A perennial bean (FratiuscJiH . luiidtv. Zi(hr 0,y {JSOo), Tso. F'i, p. 61 ). — A German 
plant breeder reports having a bean \^ Inch is perennial in habil when its roots are 
ju'otected during winter. 

The Roman camomile {Jour. Agr. Prat., JP (AVP.T), Xo. ?/, pp. 7f*S, t). — 

Tiic methods of jiropagatuig, cuUi\ating. and lmrvt*stiug this medicinal plant are 
outlined. 

Corn, IT. T. Fiinvoii {Oregon Sto. />«/. /,7, pp. 4't-iS^ ph. /). — The varieties Minne- 
sota Ring and Early Mastodon were fouml to produce bard, well-matured corn in the 
Willamette Valley. The variety recommended for silage is Tiide of the North. 

Varieties of corn foi forage, Iv \mm (Jh u(. hindu\ Vrenne, ( /aTaJ), Xu. 20, pp. 274, 
27J). — Figures show the entire ear, cross section of ear, and cross section of grain 
of dciiT/, Hint, soft, sweet, and jiop corn. 

Flax culture, Stiiebel {Zlnchr. Inndiv. Ver. Jiheinpremuivn, Oi {/SO”*), Xo. IS, pp. 
lil-^14i; IVdrt. IVochenbl. iMndw.. 7.s’,97, Xo. iJ, pp. ISA. ISi). 

Plants for forage and green manuring, O. Furwinrii (Fuhting's landw. Zig., 44 
{1605), No. 5, pp. U 3-1 IS). — Those discussed at greatest length are hairy vetch, flat 
pea, serradella, and Japanese biickw]it*at. 

Hemp (Agl. Jour. Cape ('olong. S {ISOJ). Xo. 0,pp.210,2I1).—k popular article giv- 
ing methods of cultivating, harvesting, and prepaiing for market. 

Fertilizer experiments on meadows {Landw. Centhl. J*ohvu, 23 {1895), Xo. 5, pp. 
25, 26). 

The blue lupine for green manuring and for food, Sikiger (Fiihling^s landw. 
Ztg., 44 {1895), No 7,pp. 214.215). — The stubble and roots contained 20 per cent dry 
matter and 0.944 per cent nitrogen, or 35 lbs. of nitrogen per acre; the other part of 
the plant contained 18.1 per cent dry matter and 0.865 per cent of nitrogen, or 105 
lbs. per acre. 

Report on fertilizer experiments on permanent pasture In 1894, T. Winter 
( University College of North fVahs, pp. 2). 
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Field experimentfl in Carnarvonshire, 1894, T. WiNTKn, 0. B. Jones, and J. 
Owen ( Ihimrsity College of North WaUSy pp. iJ).— Tlicso consisted of fertilisser tests 
on meadows and experiments with different mixtures of grass and clover seeds. 

The growth of oats, hairy vetch, crimson clover, and beans on soil treated 
with carbon bisulphid, C. Oukrltn (»7owr. Agr» Prat, 59 (18%), No, IS, pp, 459--46i), 

Report of field experiments in Anglesey, 1894, T. Winter and < 3 . B. Jones 
(Unirm'slty College of North Wales, pp, 16), — The experiments consisted of a teat of 
amount of seed with oats, and of fertilizer tests on meadows, Swedish tnrni]»8, and 
inangol-wTirzols. Most of these experiments are to be continued for several years. 
No conclusions are drawn. 

Fertilizer experiments with rye, oats, and meadows, a on LncnENnKiiG (Mitt 
Ver, Ford, landw. Versuchsw. Oefdtrr,, 1891, II, No, 9, pp, 125-188). 

Field experiments on oats, K. Fink (Fiihlhg^s landw, Zig,, 44 (1895), No, 8,pp, 
£41-240), — DitlVrent forms of lime and different phosphates were compared on several 
farms in western Prussia in ISDl. 

The potato in poor soils, P. Viala ( Prog. Agr. et Vit., 12 (1895), No, £1, pp, 560-563). 

Vaiiety tests of potatoes, N. Westkhmeikr (Dent landtv. Presse, £2 (1895), Nos, 
SO, pp, £82, 28S; SI, p, 295; S2,pp. SOS, S06; 84, pp, J25, 824), 

A study of 9 varieties of potatoes, E. von Phoskowetz, Jr. (Mitt. Ver. Ford, 
landw. Veravchsw. Oesierr., 1894, II, No. 9, pp. 101-124). 

Experiments with varieties of potatoes, J.iSamkk (Tirol, landw. JUdiler, 14 (1895), 
No. 8, p. 74). 

Growing rape seed in America, T. Shaw (llrct dvrs' (itiz., 27 (1805), Mag 8, p. 201), 

German and Russian rye, I, M. Fis( her (Fuhling's landw. Zig., 41 (1805), No. 0, 
pp. 265-268). — A stiiteincut of the ditl’ereiicos in the external quality of the grain 
from the two countries. 

Serradella as a catch crop after rye, I^. Danu.kji (Dent, landw. Presse, ££ (1805), 
No. 34, p. 321). 

Sorghum during the last year, P. Cou.tku (Cult, and Country (lent., ISOS, Mar. £8. 
p. 214). — This article is chiefly concerned with tin* results of w^ork done at Mcdieine 
Lodge, Kansas. Tin* coiHflnsions are that (1) the pohniscope lest is reliable, (2) as 
a sugar plant sorglnim jaiiks high, and (3) a satisfactory proportion of sugar is 
extracted by the difl'nsion process. 

The sugar beet, J. II. Shkpakd (South Dakota Sta. Fpt. 1803, pp. 47-70).— A reprint 
of Bnlletiu 34 of the station (F., S. R., 5, p. 181). 

Tea, G. A. Stanton (Jour. Soc. Arts, 180,>, Jan, 23. pp. 19, figs, 3). — This article 
deals with the statistics of the jiroduotion and consumption of tea. 

Analysis of tobacco and its products, V. \ kdkudi {Her. Jnternat. Fahif, 8(1805), 
No. 9, p, 152). — Reports trials of the methods of Kissling and Kosutany for iiicotin. 
The iirst is claimed to give too liigh results, the second too low. 

The effect of topping and suckering tobacco plants on the quality of the 
leaves, J. Bfiiuenb (Landw. Vers. Slat, 46 (1895), Nos. 5 and 6, pp. 441-467). 

Silage at the Hawksbury (Australia) Agricultural College (Agl. Jour. Cape 
Colony, 8 (1895), No, 7, pp, 167-160). — Stacks under pressure and rude ])its preserved 
silage satisfactorily under the climatic conditions of that part of Australia. 

Deep vs. shallow culture of corn, E. C. llKRurcK (Amer, Agr. (middle ed,), 1895, 
May 25, p. 569). — The record of a test in which shallow cultivation afforded a larger 
yield than deep. 

Some problems in tillage, T. Shaw (Breeders' Caz., 1805, May 22, pp. 322, S£$),-^ 
This article deals with the proper ])reparation of the soil for flax. 

Stephens’s catechism of practical agriculture, J. McDonaij) (Edinburgh and 
London : W, Blackwood ^ Sons, 1805, pp, 85), 
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Some profitable vegetables for North Dakota, G. B. Walbkon 
{Korth Dakota 8ta. BuL 18 ^ pp, 109 -- 121 ). — This bulletin is desiju^iied to 
interest farmers in the cultivation of veftctables in North Dakot«a 
where market gardening is to a great extent neglected. Directions 
are given for the preparation of the soil for the growing of vegetables 
ill general, a dct‘p, mellow, well-drained soil being advised, well manured 
and tilled, the cultivation being sufiiciently In^cpient to conserve the 
moisture. 

Special detailed dire4*fions are given for the culture of cabbage, 
celery, and onions. It is recommended that cabbage i)lants be startedi 
in February or March under glass, and directions for constructing a 
hotbed are given. It is advised that the young plants be set out as 
early in spring as possilde, 2 ft. apart in W ft. lows, and constantly 
cultivated to insure lapid growth. Surrounding each })lant on setting 
it in the held with a cuif-like baud of stiff ]>a])er plunged into the 
the earth for an inch is stated to prevent damage by cutw 7 )rms. Hot 
water, and p>iethrum mixed wdth flour, are recommended for the aphis 
and cabbage >vorm. The culture of canlillow ers is mentioned as being 
practically the same as that of cabbages, with the addition of irriga- 
tion in diy, hot w’<‘athei. 

It is believed that celei> can be giown in the State of sufficient 
quality to com]K‘te successfully with that imported from the Bast. 
Deep and thorough cultivation is urged, the plants being started in 
hotbeds in March and set out 8 in. apart in 1 ft. rows the latter part 
of May, Finely ])nlverized and well-rotted inannre is advised. For 
blanching, earth banking is pnderred to covering with boards, the 
earth to be thrown up b> means of a shovel plow sn[>plemented by a 
wide hand hoe. Th(‘ varietiivs White Flume and Gohlen Self Blanching 
are recommendc<l, and whcrcv’cr practicable irrigation should be em- 
ployed, The harv est <*d crop is to be stored until wanted in a frost- 
proof cellar or pit that is not too dry. 

In growing onions tlie new method of culture is preferred, thejdants 
being started in March in shallow boxes and transplanted to the Held 
4 in. apart in 1 ft. rows as soon as danger from frost is over. Barn- 
yard manure and ashes are reeoinmcmied for fertili/ing, the weeds to 
be kept down whih' the croi> is growing by means of wheel hoes and 
hand weeders. Th<' v'ariety Fii/(*taker is re(*ommended, vvhi<di in two 
experiments at the station yielded at the rate of 9()9 and 1,071 bu. per 
acre. 

The writer strongly urges tin* farmers of his State to undertake the 
culture of vegetables, and believes the venture will be prolitable if 
proceeded in with caution. 

Variety tests with blackberries, dewberries, and raspberries 

{Nmo York State 8ia. Bui Sly pp. 581’-591).— This consists of notes on 
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the varieties of these fruits ^yrown oii the staiion plats in 1804, only 
those that are new and liave never befoi’C fruited at the station being 
described. Comparative descriptive notes are giv<ui for 8 varieties of 
bla(*kborries. 3 ol* d(‘wberries, 3 of black ras])berries, and the tJai)anese 
wineberry. 

The yield of 21 varieties of ]>la(‘kberries is tabulated, Evergreen lead- 
ing, with a yield of 381 oz. oi' fruit from 5 hilLs that were allowed to 
grow together. It is followed by Taylor, Early Mammoth, and Carlo, 
with yields of 107 oz., 140 oz., and 120 oz., iesi)ectively. The fruit of 
Evergreen is considered of inferior quality. 

Of the dewberries, Luc,r<iia was the most productive, but the flavor 
of the fruit of all the vari(*ti(\s is considered ]) 0 ()r. It is urged that 
both blackb(*rries and dewben ies at this latitude nuist be prote(*ted 
during the winter by laying them on the ground and covering them 
with a few shovelfuls of earth. 

The Japanese wineberry is regaided as not \<n‘y productive, ami as 
produciug fruit inferior in quality to ras])berries, although attractive in 
aiq>earam*e. The jdants were thrifty, but only moderat(dy hardy. 

In a table giving data on the >ield of 20 varieties of red rasphiuTies 
Harris led with a yield of 2fl0 oz. from 25 ft. of matted row^, followed 
by Cuthbert, Hiijx^ib, and ibid<^ of Kent, wiiieh ga\e IflJ oz., 174 oz., 
and 105 oz., resjK‘ctiv<‘]}. 1’he fin it of Harris is r4‘gar(led as excellent 
in both size and (juality. Of <> ^ ai i(‘ti(*s of purjile l asjiberries growing 
at the station only 1, Addison, bore fruit, yielding 100 oz. from 5 liills 
in matted row. The fruit had the flavor of the w ild red raspberry. 
Seven varieties of yellow raspberries are in the (tolleetiou, of which 
Caroline led in productiveness. The >4‘]low varieth^s are considered 
desirable for home use, though not suitable for markiding. A list is 
given of 27 varieties of rasjiberries set out iu the spi ing of 1804. 

Fruits, C, CooTE {Oregon Sta, !>uL V/, p/>. ph, 2), — This bul- 

letin comprises notes on various vaii(‘ti4‘s of orehar<l and small fruits 
grown at tlie station, with some general remarks on pollination and 
fertilization of flowers by bees and otlna wise. Tabulated com])arativ(‘ 
notes are given of the date of blooming and pollen prodm tion for 21 
varieties of clicrries, 28 of plums, 11 of peaches, 11 of pears, and 22 of 
ajiplos, the relative abiiudauee of pollen being also dcvsignated. 

Ex])eriments Av<‘re made with jieaeh tiees in a forcing house to deter- 
mine their iiower of self fertilization. Eerlilization was done by hand, 
a brush being used, by s]>raying with water when tlic trees were in full 
bloom, and by placing a liive of bees in the house. All the fruit was 
matured on the tiee to wdnch tin' bees were allowa*d access, while more 
or less dro])ped at the stoning period in the case of the trees fertilized 
by artificial means. A tr(H‘. i)rotected from the bees and not otheiwvise 
fertilized set no fruit w Ijatever. 

(Viinparafive d<‘scriptive notes an* given on fl varieties of apples, 5 of 
cherries, 5 of i)hims, 15 of grapes, i) of blackberries, and 13 of rasj)- 
berries. 
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The cherry or pear slug (Selandria cerasi) was damaging to those 
trees. Dusting with air-slacked lime was successful as a remedy, while 
earth dust applied in a similar manner produced no eflFect. 

Garden tillage and implements, 8. B. Gukkn {Minnesota 8ta. BuL 
38j pp, 183-201^ jigs, 17), — It is stated that the cultivation of the soil 
acxiomplishes tlie exclusion of weeds, prepares the surface soil for resist- 
ing drought, and renders soluble the insoluble ])lant foods in the soil by 
chemical action and fermentation brought about by the air admitted. 
Jt is urged that early cultivation be eraidoyed for the purpose of prevent- 
ing the growth of weeds, and that no weedvS whatever be permitted to 
mature seeds. It is advised that barnyard manure intended for the 
garden be thoroughly rotted before its application to insure the killing 
of seeds it may contain. It is recommended that gardens be jdowed in 
the fall if the land is wet, several furrows being turned back to back, 
thus leaving ridges for diaining during the winter. When the land is 
])lowed again in the spring these dead furrows are to be obliterated. 
It is stated that summer cultivation should never be more than .‘1 in. 
deep, tillage to the depth of 2 in. usually sufticing, and that during the 
growth of a crop the surface of the ground should be stirred after each 
rain or artitiiual watering to prevent the formation of a crust. The 
cultivation is stated not only to conserve moisture by providing a mulch 
of dry earth on the surface, but also to facilitate chemical action and 
ferimuitation in the soil by the admission of more air, thus setting free 
more plant fooil. 

A good horse cultivator is believed to be the most important horti- 
cultural tool, although work by nunins of hand implements will also be 
necessary to supplement the other. Twenty-one diti'erent styles of 
drills, hoes, cultivators, and harrows, single or in combination, are 
described, and a number of them ligiired. For ordinary garden work 
jirefenmce is exjiressed for sui*h combined imi)lements as permit the 
attachment of various cultural tools to a universal frame. 

Notes on vegetables, (1. (\) 01 k (Oregon iHta. Hul, pp, — This bulletin 

eompriHes compar{iti\e (leHcrij>ti\e notes on 5 varieties of peas, 2 of radishes, 1 of 
corn, 7 of lottnoe, 3 of hj>inaoh, 10 of beans, 2 of ouuli (lowers, and 2 of pumpkins 
growing at the station. A list of the donations of seed ieceiv« d afc the station from 
various sources is upjiendod. 

Experiments in electio-culture in Belgium, P. vkVvyst {Onltures SpcoialeSy 
liorshekedez-AIost, 1894^ pp, 64^ dgm, 1 ), — A brief note on an experiment in wdiich 
electricity collected from the air was distributed through the soil. Further experi- 
ments are to bo made before conelusions arc drawn. 

Commeroial lettuce forcing, B. Uallow^ay (Amer, Gard,f 16 (1893) j A^o. 36, pp, 
ISS, A discussion of soil as a factor in the growth of the crop. 

How to grow and market tomatoes, A. W. Livingston (Up’to-I)ate Dairying, 4 
(1895), No, fS,pp, 185-/87),— Practical directions. 

The treatment of the soil in lime plantations, F. Watts (Agl. Jour, Lemard 
Islands, 1895, No, $, pp, 69-73), — ^An analysis of lime fruit is given and the draft of 
the crop on the soil disrussed. 

Pineapple onlturei 11. W. Wakd (Gatd, Chron,, $er, S, 17 (1893), pp, 398, 399), 
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A blackberry-raspberry crosSf C. H. Shijnn {Irrigation Agc^S {lS9n)y No* SfP, 
61). — Notes on tbo Loganberry. 

The pruning of frozen vines, J. Pkukaud (Prog. Agr, et Fit., (1895)f Ko. 14, 
fp.m-S74,fig. 1). 

Experiments with chemical fertilizers on the vine, B. CiiArziT {Reo. Fit., S 
{1895), No. 69, pp. SJS^S7). 

The manuring of the vine {VEngraU, 10 {ISOo), Nos. 19, pp. 445-447 ; ISO, pp. 
470, 471). 

Researches on the requirements of the vine, A. MUntz {Compi. Rend., rJO 
(1895), No. 9, pp. 514-516). 

The production of wine and the utilization of the fertilizing principles of 
vines, A. Miintz {Compt. Rend., ISO {1895), No. 11, pp. GS5-658; Prog. Agr. et lit., 
IS {1895), No. 14, pp. 864-366). 

Manuring of the vine and the quality of the wine, A. MfNTZ {Compt. Rend., ISO 
{1895), No. 18, pp. lOlO-lOlS; Prog. Agr. et Fit.,18 {7S9r>), No. SI, pp. 547-549). 

Modem CRnnms procesB {Chicago Record; aha. In IJpAo-Daie Dairying, 4 {1893), 
No. S, pp. 168-168, figs. 5). — An account of how tomatoes and corn are handled in 
largo canneries. 


FORESTRY. 

A new post oak and hybrid oaks, W. W. Asciik {Jour. PUsha Mitch II Set. Soe., 
11 {1895), No. Sy pp. 87-03). 

Forests and the scarcity of forage, L. Giiandkau {Ann. Sd. Agron., 6 (1891), II, 
No. S, pp. S05-279). — Suggestions regaiding the utilization of leaves, twigs, etc., ol 
for<‘8t trees as forage. 

Forestry report, J. C. Wiiitjkn {South Dakota Sia. Rpi. 1893, pp. 8-15).— A rex>riut 
of Bulletin 32 of the station (E. S. R., 4, p. 829). 


SEEDS— .WEEDS, 

The influence of nitrates on germinating seeds, G. be Ciiat.mot 
{Agl. Sci,j 1:2 (189 i), No. 10 and ll^pp. d6:i^46i). — The author rejioits 
that the jm'sence of nitrates in the nutrient solutions affe(*ts the ger- 
mination of corn. Those seeds to which nitiates had been given began 
to develop on about the fifth day, being more robust than those to 
wliicli no nitrates were given. In the presence of nitrates the reserve 
substances of the seed are more readily dissolved, as shown by ex])eri' 
ineiits made with water cultures, and also with ])lants grown on pow- 
dered pumice stone. It was found that if too concentrated solutions 
were used germination was retarded rather than accelerated. The 
author states that germinating seeds take up nitrates and convert them 
into albuminous matter at a very early ])eriod in their development. 
Analyses of 11-day-old corn plants showed 15.92 per cent albuminous 
matter when nitrates had been added and 11 .09 per cent when it bad 
been withheld. 

Distribution of weed seeds by winter winds, H. L. Bollev 
(North Dalcoia, Sta, Bui. 17 ^ pp. 102-105 ). — Tlie author has considered 
the subject of dispersion of weed seeds in two ways, (1) by melting 
drifting snow and finding the number of weed seeds contained in it, 
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and (2) by actual windy of the traveling of different seeds over the 
snow during constant winds. The contents of two snowdrifts were 
exanuned. The first was on an ice pond fully 10 yards from any stand- 
ing weeds and was about 3 in, deep. Two square feet of this snow-- 
drift contained 10 weed seeds, as follows: Setaria glauca2j Thlaspi 
arvense 5, Artemisia sp. 2, and Panietim crus-galli 10. The second drift 
was upon plowed land 10 rods away from standing weeds. Two sqaai*e 
feet of this drift contained 32 weed seeds, as follows: Amarantus sp. 
2, RiimeT maritimus 2, Polygonum erectum2^ P. convolvulus 2, Ambrosia 
irifida 1, A. artemisierfoHa 3, Brassica sinapistrum 1, Eierochloe borealis 
1, and Betaria sp. 18. 

In testing the seed carrying power of winds mixed seed was i)oured 
ni)on crusted snow and the rate and distance of traveling under the 
inlhience of wind was noted. Tn the first experiment, with the wind 
blowing at the rate of 20 miles per hour, a peck of mixed seed was 
poured out iq^on the crust and at a distance of 30 rods at right angles 
to the course of the drifting seeds a trench was dug in the snow. At 
the end of 10 minutes it w-as found to contain many of the seeds, and 
the lightest of the seeds had all l)een disseminated from the pile, and 
were for the most part carried across the shallow ditch. In the second 
experiment, with the wind blowing at the rate of 15 miles per hour, one 
half bushel each of oats and broom corn millet seeds wereimured upon 
snow crust. In 40 seconds the seeds of both kinds in considerable 
quantity had passed over 20 rods. At the 20 rods distance it was 
found that the seeds had S])read over a total width of 8 rods at right 
angles to the direction of the wind. Within 15 minutes numerous 
se<Mls of millet and some of the heavy oats w-ere found at a distance of 
80 rods. In the third exi>eriment it was found that, with a 25 mile an 
hour wind, wheal grains drifted a distance of 30 rod.s in 1 minute. 
From these experiments it is sliowii that on the great plains where the 
winds kcH'p a constant direction for several days they result in widely 
scattering seeds of all kinds. 

The Russian thistle in Ohio, A. 1). Selby {Ohio H^ta. Bid, 55^ pp. 
pis, 3 ), — Notes are given on the appearance of the Fiissian this- 
tle (Salsola kali tragus) in the Stale, together with illustrated descrip- 
tions of the w-camI. The descriptions are largely compiled from Bulle- 
tin 15 of the- Division of Botany of this Department (E. S. E., 6, p. 
144). A classification of weeds is given in wdiieh they are divided into 
aiiniials, biennials, and i)ereTinials. Mention is made of weed seeds 
frequently met with in millet and clover seed and the importance of 
using only clean seed is shown. The acts of the legislaturerelative to 
wee(l destruction are given, together with quotations li'om the Wiscon- 
sin and South Dakota weed laws. The text of the Ohio law relating 
to black knot and peach yellows is also given. 

Effect of fonnio aldehyde fumes on the germinative ability of seeda^ A. Gott- 
STmN (Ilyg, liundBchau^ d,pp, 770, 777; ahs. in Chem. CenihL, 1805, /, No, l,p, OJ), 

The vitality of seeds, W. B. Hemslky (Nature, 52 (1895), May 2, pp. 5^7), 
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The vitality of seeds (Card, Chrou,, ser. S, 17 (1895)^ pp. GUy G15), 

Some plants injurious to stock, T. A. Williams {South Dakota Sta. Kpt, 189$, 
pp, ^1-44, plB, A reprint of lialletin 33 of the etation (E. S. K., 4, p. 924). 

Thom apple, T. W. Kirk (New Zealand Dept. Agr., Leaflets for Farmers No. fSl, 
pp. ^). — Illustrated notes on Datura stramonium. 

Bathurst bur, T. W. Kirk (New Zealand Dejyt. Agr., Leaflets for Farmers No. pp. 
S ), — ^Illustrated notes on Xanihium spitiosum, 

Qiant burdock, T. W, Kirk (New Zealand Dept. Agr., Leaflets for Fanners No. 1$, 
pp. S ). — Illustrated notes on Arctium lappa. 

Thistles, T. W. Kirk (Nnv Zealand Dept. Agr., Leaflets for Farmers No. 18, pp. 
10 ). — Illustrated notes on Centaurea calvitrapa, C. sohlitialis, C. melitensia, Silghum 
mariantm, Carduus pycnocephalu8,sind. CnicuH arrensts. 

Weeds of New Zealand, T. W. Kirk (New Zealand Dept. Agr. lipt. 1894, pp. 5S-7o, 
figs. 10 ). — Illustrated not<‘s are ^jiven on some of the 'worst weeds of the country, 
together with directions for their eradication. 


DISEASES OF PLANTS. 

Ripe rot or bitter rot of apples, W. B. Alwood (Yirgmia SIta. 
Bui. iO, pp. ph. -?). — The author has ^ivon a ie})oit of a eritica] 

study of the riiie rot of ajiples due to (Dwosporium fruiiiyenum. The 
history, iioiueiiclature, occurrence and ilistribiition, jfross and micro- 
scopic appearance of the parasite, chara(*ter of spores and mycelium, 
discussion of the method by \vhi(*h the fungus sui vives the winter, 
economic notes, and a bibliogiaphy of titles with brief notes as to their 
character are given. 

Raspberry anthracnose (NewYori State Sta. Bui. Sl^pp. 50j^--59i ). — 
During the past season experiments were begun in treating the cain‘S 
for raspberry authraenose, the object being to ascertain whether the 
disease could be successfully combated, and secondarily to test difl’erent 
solutions for the first treatment so that eomparison might be made as 
to their efficiency in treating the disease. 

For the first a])i»Iicatioii, made before the leaf buds had o]>ened, solu- 
tions of copper sulphate, iron suliihate, and a JO ]>t‘r cent solution of 
sulphuric acid iu w ater, and a 10 per cent solution of sulphuric acid added 
toa saturated solution of iron sulphate w ere used. After the apfdieation 
of these fungicides, April 18, the subsequent treatments were made 
May 1, 16, 30, June Ul, and August 0, all jilants being sprayed with 
Bordeaux mixture. After the last spraying all the old canes were 
removed and burned. On November 152 theiilants of both sprayed and 
unsprayed rows had made vigoious growth, the canes of the siirayed 
rows being nearly free from disease, while the others were badly 
affected. 

The experiment is to be continued during the present season along 
the same lines. 

Report of the Royal Botanic Gardens, J. H. Habt {Trinidad: 
JS94,pp. 15).— In addition to the usual statements and acknowledgments 
brief mention is made of cane diseases due to Trichospheeria sacchari 
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and a leaf disease of coffee seedliiififs due to Cercospora coffeeicola. 
When tbe coffee plant gets beyond tlie seedling stage it seems to be 
safe from attacks of this fungus. 

Concerning Fhonia betse, B. Frank (Zt$chr. ZucJcerivd^f 189,5 f No» 48 y p, S71; ahs, 
in Chew, Ztg,^ 19 {lS9S)y No. S8j lieperi.y p. 129). 

Concerning the varying suaceptibility to rust of different grains, J. Euicksson 
{ZtHchr. PflanzenJcravk.j 5 {1898) y No. 2y pp. 80-85), 

Concerning the predisposition of certain species of grain to rust, R. IIkn- 
NlxCr (Landf, yikad. Handl. Tidakr., 1894; aha. hi Hot. Centhl. Jieiheftdy 5 {1895), No.2y 
pp. 186-144). 

Note on sugar >cane diseases, C. A. Barbkr {Ayl. Jour. Leeward Islands, 1895, No. 
8y pp. 58-57). 

A disease of peas, F. KuroKR {Deul. laiidw. Prease, SB {1895), No. .SS, pp. 811, 312). 

A banana disease {Jour. Trinidad Field Xaf. Club, 2 {1895), No. 6, p. Brief 

note on 8 nj)|>ost‘<ily new disrase, oheclved by tlie apjiln^atioii of salt. 

The grape disease of Portugal in 1894 (.!?>«. in Ztachr. Pllanzenhrnnk.y 5 {1895), 
No.Sypp. 95,96). 

The tieatment of mildew and black rot in 1895, L. DKOiiriXY (Prog. Agr. et 
Tit., 12 {l'<95). No. 18, pp. 8l*5-.rio). 

The blights of Myrtaceae, I*. Vriu^KuiN {Ann. Sci. Agron.. 10 {1898), 11, No. 3, 
pp. 395-431, pla. 3). 

Fungus diseases, T. W. Kirk (New Zealand Ihpl. Agr. Rpt. 1891. pp. 53-58, fig. 1 ). — 
Brief notes are jriven on IJelminlhoaponum rarcnelliy Puceinia graminia, laaria fuaifor- 
mis, i'larieepa purpurea, Plaantudiophora hiaaaiew, Fntoinoaporium maculatuniy Fuaicla- 
dhnn dendritieum, Taphrina defonnann, and Spha^rella fragariw. 

New species of fungi, i \ II. Pr.CK {Torreg liul., 'll {1895). No. 5, pp. 198-211).— K 
list of 37 new 8 peri<‘s, mostly from California and Newfoundland, is given. 

On a Penicillium growing in concentrated solutions of copper sulphate, L. 
TKAUrr {Hul, Foe. Hoi. Franee. 02 {1895), pp. 33,94), 

Common fungus diseases, T. A. Wiij.iams {South Dakota Sta. Rpt. 1893, pp. 79- 
83 ). — Hepriuled from Bnlletin 3 r» of the st.ation ( K. 4 S. K., p. 194). 

Morphology, biology, and systematic axiangement of the mold fungi, B. 
FlSCiiKUandC. Bnr.nKCK {Jena: (1. Fiachir, 1801, pp. 52, tables 1; aha. in Centhl. Jkikt. 
und Par. AUg.. / {1895), No. 0, pp. 24')- 118). 

Report on plant diseases in Germany in 1894 fCout.) {Ziaehr. Pfianzenkrank., 
5 {1895), No. S, pp. 97-1lf5 ), — K(‘])ort 8 on jiotuto, luoern, esparcet, llax, and kohl-rabi 
diseases. 

Treatment of wheat smut and potato scab, II. L. Boij.ey {North Dakota Sta. 
Bui, 19, pp. 125-134, figs. 1). — 'fliis bulletin contains a siimniary of the more t^sen- 
tial facts and methods of treatment ftn* each of th<’se diseases, which have already 
been published in Bulletins 1, 4, and 9 of the station (E. S. K., 2, p. 740; 8 , 619, 

and 4, p. 920). 

Prevention of beet sickness by means of potash salts, M. IIoi.i.ri ng {Ztachr. 
Zuckerind.y 1895, No. 45, p. S94; aba. in Chem. Ztg., 19 {1895), No. 38, Reperi., p. 129). 

Treatment of chlorosis by sulphuric acid, L. Dkgrui.i.y {Prog. Agr. et Vit., 12 
{1895), No. 21, pp. 541, 542). 

Burgundy mixture, L. DKtJRULi.v {Prog. Agr. et Fit., 12 (1895), No. 21, p, 544). — 
The author says this fungicide has all the good qualities of oan celeste without any 
of its disadvantages. The formula for 1 hectoliter is copper snlpbate 1.5 kg. , sodium 
carbonate 0.75 kg., and ammonia 1 liter. 

The treatment of oidium by sulphurous gas, E. Gf.is.aui)an {Prog. Agr. et Fit, 
IB (1895), No. 18. pp. 468, 469). 

Concerning animals injurious to sugar beets, A. Stift {Centhl. Baku und Par. 
AUg.y 1 (1895), No,ll,pp. $98-405).— k r(' 8 um^ of literature relating to nematodes of 
various genera, 
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EHTOMOIOOT. 

CutwonuB, borers, and bisnlphid of carbon, J. B. Smith {Xew 
Jersey Sta. liul. 109, pp. 39, Jigs. 13). 

Synopsift , — This bulletin consists of ilhistiated descriptixe notes on the life history, 
habits, rava^^es, and tioahneiit of cutworms, the sinuate pear borer, and tbe 
potato stalk borer, and the result of experiinouts with bisnlphid of carbon ns an 
insecticide. Applying kamit to the ground and the use of poisoned trap food 
is advised for the cutworms, and lor the other two insects destroying infested 
trees and jdants ii advised. Bisnlphid of caibou is lecominended as elhcicnt for 
destroying ineloii and cabbage maggots, in the latter case being injected into the 
soil beneath the iilants. 

Cutivorms (pp. 2~13), — (xeiieral reinarhs are made on the habits and 
life history of cutworms as a class, and the larval forms of the dark- 
sided cutworm {Carneades messoria)^ Vrodenia JhmitvUa^ granulated cut- 
worm (Feltla amiexa)^ striped cutworm (Mameatm Ivgithna)^ and corn 
worm ( Hdioth is armigera) are ligured. The adults of t he following owlet 
moths, whose larvie are cutworms, are illustrated from photographs; 
Agrotis ypsilon^ Peridroma satieia^ jYoctua bicarnva^ N, c-nignun, aV. 
clandestina, Feltia suhgothiea^ F. mHleiidn^ Canicadcs tessdlata^ C, mea- 
soria^ Mamestra chenopodiij Iladena arcticaj and /f. devasfatrix. 

It is stated that clover or sod land is most freijuently infested by cut- 
worms, which are less frequently found on late cultivated land. The 
worms are especially abundant in crimson (dover. Among the remedies 
suggested clean culture is placed first, prominently aSvSO(*iated with 
early fall plowing. Applying a top dressing of kainit and nitrate of 
soda in the early spring if corn is to be planted is advi.sed, the seeding 
to be delayed until a rain has carried the fertilizes into the soil. Dis- 
tributing clover or bran that has been moistemal with Paris green 
about the fields is also recommended. 

The sinuate pear borer (fip. 13-2 1). — Notes on the life history and 
damage caused by Agrilus sinuatus^ a European s])ecies which was 
probably introduced from France in imported ])ear stocks some tiraii 
during the past 10 years. The insect was discovereil boring irregular 
zig-zag channels under the bark of pear trees at Irvington, New Jersey, 
and vicinity, attacking Bartletts prcfeiably, although no varieties 
escaped. The life history and habits of tbe Ix^etle wore worked out as 
completely as possible. The adult was found to make its appearanee the 
last of May or the first of .J une and lay its eggs about the middle of June 
in crevices in the bark of the trunk or branches of pear trees. The beetle 
is about oue-third inch long, of a slender, cylindrical form, shining 
bronze-brown, with granulated and punctured surface. Tlie eggs hatch 
in July, when the slender white larvm make delicate burrows in the 
sapwood, tending downward. As the larvae grow the burrows become 
broader, at first sinuate and later zig-zag, and when the galleries of two 
larvae meet the branch or tree is frequently girdled, the portion of the 
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tree above the girdle dying in conseciuence. In the fall the larva, which 
is now about 1 in, in length, forms a small cell in the wood about one- 
fourth inch beneath the bark. The insecjt hibernates in the larva state, 
pupating in April, to emerge in about C weeks. 

The damage produced by this insect is of a very serious nature, sickly 
and dying trees being frequent throughout the infested region. As 
remedies are recoinmended cutting out and burning all infested young 
trees and employing the German method of ai>plyiug a paste of clay 
and cow dung to the bark from May to the end of eTuly, thus prevent- 
ing the einergerice of such beetles as might bo in the trees thus treated 
and the laying of eggs on the coated portions by beetles emerging from 
other trees. Stimulation by liberal fertilizing is also recommended. 

An abridged hist(»ry of the sxiecies in Europe is given, and the 
methods of treatment there employed are mentioned. 

The potato stalk horer [\)p. 2/>~2o). — This insect (Trichobaris trinotata) 
developed to a damaging extent in potato fields in the neighborhood of 
Trenton Junction and some other portions of the State, it being the first 
State record for the pest. The potato vines were infested with hardly 
a single exception, there frequently being from J to 6 specimens of 
larvae to each vine in both the main stern and branches. The insect 
was assisted in its work of destruction by a severe drought and the 
pr(‘sence of a fungus disease. The adult insects were found in the 
irotato vines throughout the entire season, specimens being taken late 
in the fall. The small white larvic were first noticed about the middle 
of July, and the majority of vines attacked rapidly turned yellow and 
died, although some of the more vigorous plants resisted the pests 
unless they were present in considerable numbers. 

Raking u^) and burning the potato vinos after gathering the crop is 
advised as treatment, by this means destroying the entire brood of 
insects, which, as above stated, hibernates in the vines. In addition 
the Jimson weed and horse nettle, wliich are also food plants of the 
insect, should be destroyed, and vigorous growth of the potatoes induced 
by appropriate soluble fertilizers. 

Bisulphid of carbon as an insecticide (i>x). 32-39). — This gives results 
of eximriments made with this cluMuical against the melon louse, in 
main jiart ])resented in a jiaper read before the Brooklyn meeting of 
the Association of Eiionoiiiic Entomologists, and reported in Insect Life, 
Vol. VII, No. 2, p. 1 10 (E. 8. R., 0, p. 050). In addition are quoted experi- 
ments with injecting bisulphid of carbon into the ground at the base of 
cabbage plants to destroy the cabbage root maggot, as given in Bulletin 
78 of the New York Cornell Station (E. 8. R., 0, p. 911). The value of 
carbon bisulphid as an insecticide in many instances is strongly urged. 

InBOCts isjorious to fruits and vegetables and remedies for de- 
stroying them, J.T, Stinson {Arkansas 8ta. Bui, 33^ pp, 55-97^ figs, 18 ), — 
This bulletin is a popular condensation of information on some of the 
common insects injurious to fruits and vegetables in the Stale, with 
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remarks on various insecticides and formulas for their prei>aration. 
Some brief remarks are made on the different stages of insect develop- 
ment and the life cycle in general. Descriptive, life history, and reme- 
dial notes are given for the codling moth, apple-tree tent caterpillar, 
leaf cruinpler, oyster-shell bark louse, apple root louse, round-headed 
apple tree borer, flat-headed borer, peach borer, plum curculio, straw- 
berry leaf roller, strawberry erovni borer, smeared dagger moth, tar- 
nished plant bug, imported cabbage plusia, harlequin cabbage bug, 
cutworms, and Colorado potato beetle. The assistance rendered horti- 
culturists by beneficial predaceous and ])arasitic insects is briefly 
touehed upon, the ladybirds being especially mentioned. The action 
of insecticides on biting and sucking inse(*ts is discussed, and the appli- 
cation of insecticides in connection with fungicides is recommended for 
some cases. Apidying insecticides in the form of a spray is advised, 
although for some insects the material may be applied dry. The value 
and action of Paris green, London j)uride, arsenate of lead, whit<‘ 
hellebore, kerosene emulsion, earbolie acid wash, tobacco decoction, and 
bisulphid of carbon arc stated, and <letailed directions given for their 
use. A list of the firms supplying sjiraying apparatus is given, and 
directions appended for sending insects to the station for identification. 

The San Jos6 scale, 0. V. Eilky {Maryland aSVu. BuL 
figs. 6). — This bulletin consists of a resume of the information extant 
on Aspidiotns pernkiosHHj with an account of its introduction into the 
East and distribution from nurseries on imported stock. The corre- 
spondence with the propiietor of one of the infested nurseiies is given, 
and the belief expresseil that owing to the energetic measures employed 
to stamp out the scale, 8to<*k from that nursery is perhaps safer than 
from others which have not been so thoroughly gone over and treated. 
The past history of the species is outlined and its history in the Atlantic 
States given in more detail. The description, life history, parasites, 
and various remedies against tlie pest aie given at length. At the 
time of writing the bulletin the scale had been discovered in 5 different 
localities in Maryland, and its entire extermination is believed to be 
impracticable, {iltliough it is thought its spread ami damage can be 
very much limited. Exjieriments made by the Department of Agricul- 
ture with various insecticides are quoted, and it is believed by the writer 
that winter spraying with a solution of whale oil soap, 2 lbs. to a gallon 
of water, will be eflcctive, perhaps supplemented by treatment with 
hydrocyanic acid gas. 

The San Jos6 scale, F.M. Webster [Ohio 8ta. Bui pp.8l-‘96y 
pi Ijfigs. 5).— This is an emergency bulletin issued to give the farmers 
of the State information in regard to the San Jose scale, which, in 
December, 1894, was discovered in Clermont County, where two or- 
chards, one of about 600 trees, were badly infested with the pest. The 
bulletin is in main part a reprint of New Jersey Stations Bulletin 106 
(E, S» B., 6, p. 832), comprising detailed information on the appearance, 
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life history, iujiiry, and treatment of the scale. The earnest attention 
of Ohio fruit growers is called to the pest, and energetics measures to 
stamp it out in the State are urged. 

Insects injurious to stored grain, d. M. Stedman (Alabama Gol 
lege Sta. BuL 67, pi), figs. 15 ). — This is a compiled bulletin on the 

subject, with introductory remarks ou the life history of insects in 
general, and the action of various insecticides on biting, boring, and 
sucking insects. Paris green, London purple, hellebore^ white arsenic, 
pyrethriiin, keroseiie ennilsion, carbolic acid emulsion, toba(*co decoc- 
tion, and bisnljdn'd of carbon are discussed as regards tlieir action, 
and directions given ibr their use. Various tornis of apparatus for ap- 
plying insecticides are discussed and figured, and several patent ai ti- 
des are recommended as prehu'able. Illnstrabsl descriptive and life 
history notes are given for the following grain insects: Pea wecvdl 
(iinirhus p^s'/), bean weevil (R obleetas), f<mr- spotted bean weevil (B. 
d-mavidata), grain or corn weevil (Galandra granaria)^ black or rice 
weevil (V. oryza)^ Angoiimois grain moth {Gelecln'a rrrcaleUa), grain 
beetle (Silvanus sKrinamensis)^ red grain bee^tli^ (S. t'ass’Hv), brown grain 
beetle (Triholium /(‘rnujhienm), and corn sap beeth‘ [Carpophilns falli- 
pvnnis). The use of lusnljihid of eaibon is advised. 1 lb. of the chemical 
being employed to every 100 bu. of grain in a tight granary. 

Entomological observations, 1894, T. I>. A. Pockekell (iYc?r 
Meiico S(a. BhL 7.7, pp. 77-.^,?. pi. /j.— 'Hiis bulletin consists of general 
and seiniteehnieal note's on the tmtomological \Noik ])nrsm‘d during tlie 
year, prefaceel by some lemarKs on the natme of the work carried ou 
by station eutoniohigists. Tlie writer state's that eeainomic study should 
be ])reee(le(l by technical and se*ientilic investigations, ami believes 
that the farmers e)f the Terrile)ry w ill be beme'lited by the kiuiwledge 
accruing freim the* study e)f tlie local insee t fauna being carried ein at 
the station. 

Some original vii'ws are* given e'onceuning the^ life* areas eif New^ 
]Vle*xi(X), the zone‘s beung nameel as l>ore*al, (*omprising High Alpine and 
Mid-AI]»ine, and Austral, e'omprising the Sub-Al|)ino, with subdivisions. 
The writer disensse's this arrangeunent, anel epie>tes statements freun 
other zoo geographers holding ditl’ering opiniems. 

Brief notes are given on some* of the beetle's and stinging hymeno];)- 
<era collected in tiic Santa Fe re*giem, hL* anel IS spc'cies, resi»ectivTly, 
being on reeorel from that leu'ality, miinbers mneli less than those femnel 
at Wet Mountain Valley and Mesilhi Valley. This ineepiality islu'lieved 
to be due in part to iiisniheuent eolleedions. A number e>f the species 
are not found at all three hicalities. A plate leproduced from a plmto- 
graph is given illustrating 8 species of insects chavacteuistie of the 
Mosilla Valley. 

Tlie bulletin concludes with a diary of observations made on insects 
at Las Cruces from June 8 to August -2, 

653— No. I i 
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Spray calendar {Delatcare 8ta. Special BuL B.p. 1), — This consists 
of tabulated directions for spraying various orchard and small fruits 
against injurious insects and fungus diseases, to which are appended 
formulas and directions for applying Bordeaux mixture, arsenites, helle- 
bore, amrnoniated copper carbonate, and kerosene emulsion. Special 
attention is called to the use of strong kerosene emulsion for the San 
Jos6 scale, and reporting all cases of the i)cst to the station at once is 
requested. It is urged that black knot of plum and cherry be cut off 
and burned as soon as discovered. 

Ox warble or ox bot fly (Hypoderma bovis), T. W. Kiuk {New Zealand Dept. 
Agr.f Leaflets for Farmers Xo.^Of pp.l2y figs. 6 ), — Brief notes on tho life history of 
tho insect. ^ 

Asoochyta pisi, an injurious parasite on peas {Gard. Chron., ser. 3, 17 
No. 437, p. 584). 

Three new species of Coccidae, T. 1>. A. Cockkrktx ( The Entomologist ^ ^8 ( 1895), 
No. 383, pp. 100, 101 ). — Description of 1 species from l^razil and 2 from Colorado. 

Change of color in plant lice, C. (Jrill (Ent. TkIsIt.. 1.1 (1894), No. 3 and 4, p. 
306). — A brief note on some jdant lice ol>scr\tMl on cbrysuntlnMnnnis. To the plants 
was applied some India ink water for the purpose of notinj]^ the ett'eet on tlie dowers, 
and the aphides sucked np a snfiicient amount from the sap to change them trom 
green to glistening black. 

Destruction of the sheep tick (Mitt. dent, laudw. Ge'<.. 189.1, No. 8 , lyp. 81-86). 

Notes on ticks (Cont.) (Agl. Jovr. Leeuard Islands, 1895, So. 3, 2 }p..l'}- 6 (>). — This 
paper deals with remedies. 

Insects on fruit trees (Gard. Chron., sev. 3, 17 (189.1), No. 437, pp.58.’i, 584). 

A report on the injurious insects and plant diseases of 1892. VV. Scii^iYRN 
(Christiania: Grondahl <f* lions, ISOS, pp.4J). — 'J’he repent of the governnwnit ento- 
mologist. 

A report on the injurious insects and plant diseases of 1893, W. M. ScuriYRN 
(Christiania: Grondahl ^^ons, 1894.})p.J7). — The report of the government ento- 
mologist. 

Common insect pests, T, A. Wimjams (South Dakota Sfa.Ilpt. / 8 !Kl, pp.8„-S7 ). — 
Reprinted from Bulletin 85 of the station (E. S. K,, 5, p. 200). 

Astreptonema longispora, a new species of Saprolegiiiacese, P. llAiUTriJ isini 
(Ber. dent. hot. Ges,, 18 (1895), No. S,pp. 8.1-s7,pl. 1). — A description of a new fungus 
parasitic on Gammarus locusta. 

A comparative study of the odoiiferous apparatus of different groups of 
heteropterous hemipteia, J. K. dTIeuculais (Gompt. Rend., 130 (1895), No. 18, pp. 
1003-1004). 

On a rational nomenclature of the veins of insects, especially those of Lepi- 
doptera, A. S. Vackk\\j> (Psyche,' 7 (1805), May, pp. 385-341, figs. 8 ). — A technical 
anatomical pa})er. 

Notes on butterfly pupae, with some remarks on the phylogenesis of the 
Hhopalocera, T. A. Chapmax Record, 0(1805), No. 5, pp. 101-107; No. 6 , pp. 125- 
ISO; No. 7, pp. 1 11-1.18).— A toelinical i)ap<*r, dealing with tho anatomy and physiol- 
ogy of pupa', aud tli(‘ir morjdiology. 

Catalogue of the Coleoptera common to North America, northern Asia, aud 
Burope, with distribution and bibliography, J. Hamilton (Trans, Amcr. Pjut. Soc., 
31 (1894), No. 4,pp. 345-416), — This treats of 594 species, many of them of economic 
importance. 

The Pormicidae of French Congo, E. Antdri^; (Rev. Ent., 14 (1895), Ac. 1 and 3, 
pp, 1-5). — An annotated list of 36 species of ants collected in Ogoone, Africa. 
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A review of Soandinavian p8euaio*neuroptera; H. D. J. Wallengrkn {Eni. 
Tidskr,, 15 {1894)y Ko* S and 4, pp, SS5-270f figs. 2). — A systeniatic paper, giving tech- 
nical synopses and descriptions of the species. 

Diptera of Colorado and New Mexico, W. A. Snow {Kansas Univ, Quart. ^ S 
{1895), Ko, 4,pp, 225-^247 ). — An annotated list of 113 species, of which 13 are described 
as new. 

Preparation and application of fungicides and insecticides, L. 0. CoRiticix 
{South Dakota Sta. lipt. ISOS, pp. 8S-02). — Keiniiited from Bulletin 35 of the station 
(K. S. R.,5,p.206). 


FOODS— ANIMAL PEODDCTION. 

Comparison of different breeds of dairy cattle : I. The cost of 
milk production {New York i^taie BnL 77^ pp. ^^5-/7^).— This is 
a continuation of the report on a test of dairy breeds in tlie Annual 
Report of the station for 18B3 (K. 8. R., 0, p. 1013), the data for eacli 
breed being summarized to the close of 1894. The data given are for 2 
American-Holdernesses, 4 Ayrshires, 3 Devons, 4 (lucrnseys, 4 Hoi- 
stein-Friesians, 4 Jerseys, and 1 Shorthorn, and cover from 1 to 4 
lieriods of lactation with the different cows. An arbitrary period of 
lactation of 10 months is adoided for the sake of uniformity, since ‘^this 
quality of persistence is an individual j)e(‘uliarity rather than a breed 
characteristic, so far as we can yet learn; and, moreover, this quality 
is dependent upon several conditions and is, to some extent, under the 
control of the dairyman.’’ 

The cost of the food is based on the prices of the feeding stuffs at 
the time the investigation commenced, and these prices are uniform for 
all periods of lactation. 

The bulletin is regarded purely as a report of progress, and readers 
are cautioned against dra>\iTig conclusions. judgment can be 

rendered only when we have secured life records of a number of animals 
of each breed sufficient to overcome the variations of individuals and 
give us what may fairly represent the average of the breed.” 

The average data are giv<m for each cow in each i)eriod of lactation, 
and these are summarized by breeds. A summary of the averages 
calculated to one period of lactation of 10 months is given, as follows: 


Average j'esults per pe) iod of lactation with difftrcnt dairy breeds. 


Brood. 


Total 

number 

of 

penmla 
of lurt.i- 
tion.‘ 


Avfrajfe 
coat of 
food per 
cow lor 
one 
period. 


Milk. 


Av< lago 
total 
5 leld per 
cow. 


Average 
cost per 
pound. 


Milk solids. 


Average 

]>er- 

CM'iitago 

in milk. 


Average 
total 
j ield per 
cow. 


Average 
cost per 
pound. 


Amoricaii-HoldcnicHH 

Ayrshire ... 

Devon 

Onemsey 

Holstein FiicNian 

Jersey 

Shorthorn* 


4 

12 

5 
(i 
4 

U 

2 


$42.90 
40.22 
37. .V2 
40 ir» 
:.o 73 
4.'> 49 
40. 22 


Pounds. 

Cent. 

Per cent. 

5, 721 

0. 76 

12 66 

6,824 

.74 

12 74 

3,984 

.94 

14. 50 

6, 385 

.86 

14.93 

7,918 

65 

11 83 

5,045 

.90 i 

15. 37 

6,053 

.78 

14 30 


Pounds. 
724. 1 
K69 4 
577.4 
804.0 
936. .5 


Cents. 
5.93 
5 68 
6.50 
5.73 
5.42 


775. 4 5. 87 

866. 2 5. 34 


* i. e., 1 Amorioon-Holdorness for 3 weeks and 1 for one period. 

• Only 1 cow, 4 periods. 
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The financial aide of the anmniary ia given in the table following: 

Average valae of milk and profit per period of lactation for 1 cow. 


Brood. 


Araerican-HoldoriiOBs 

Ayrshire 

])e\on 

Guernsey 

Holstein-Friosiaii ... 

Jersey 

Shorthoni ' 


Average value of milk. 

Profit (baaed on valuation of total 
solids). 

With milk 
at 1.28 ctH. 
per pound. 

With milk 
sol ids at 
OJetH per 

))OUUI.l. 

With milk 
fat at 261^ 
eta. per 
pi)und 

Apparent. 

Actual. 

Skim milk 
fit 25 otB. 
per 100 lbs. 

Skim milk 
at 12^ otR. 
per 100 
lbs. 

$73.22 

$67 .58 

$50. 12 

$24. 60 

$0.08 

$16.80 

87. 24 

81.14 

04 17 

31.73 

12.67 

22.20 

51. IK) 

53. W) , 

48 27 

16.37 

4.37 

10.37 

68. 

75.04 

73 18 

28.88 

13. 07 

20.07 

101.35 

87.41 

70. 07 

3.3. C5 

16 16 

26.40 

64 f»8 

72. 37 

74. .30 

24. 63 

10 85 

17.74 

72 r>o 

80 85 

72. 03 

34. 60 

16.40 

26.50 


* Oul.v 1 ( ow. 


we take the value of all the milk prodiicod by all the cows as calculated at 
1.28 cts. per pound and divide this by the total niimlxu’ of poniida of milk solids 
produced by all the oon\s, then wo p^et, as the average selling price of 1 lb. of milk 
solids, 9i cts. In other words, with milk selling? at 1.28 cts. per pound, milk solids 
have an equivalent value of Oi cts. per pound. In a similar way, milk fat has an 
equivalent value of 2(5| cts. per pound. . , . 

will be seen that the money value of the milk <lifi’crs considerably when cal- 
culated on the basis of quantity of milk or on the amount of milk solids or of fat. 
In the case of milk low in solids, the basis of (juantily of milk gives a higher 
monc> value than the basis of quantity of milk solids, while the reverse is true of 
milk high in solids or fat.^' 

Two prices are used for calcnlating the value of the skim milk, a 
calculated value of 25 cts. per 100 lbs. and the market price of 12J cts. 

The author draws no infereuce from the data given. 

Comparison of different breeds of dairy cattle: II. The cost of 
butter and cream production (New York l^tate Sin. Bui. 78, pp, 47')- 
503 ). — A continuation from Bulletin 77 of the station (see p.4r)). 

‘'The butter production is calculated from the amount of fat in the milk as fol- 
lows: From the amount of fat in 100 lbs. of milk wo subtract O.IG lb., which repre- 
sents the amount of fat lost for 100 lbs. of milk in skim milk and buttermilk and in 
handling. The remainder is the amount of fat that goes into butter, and the amount 
of butter which this fat will make is found by dividing the remainder by 0.85. The 
result thus found is the amount of butter containing 85 per cent of fat that is made 
from 100 lbs. of milk.^^ 

Tlio bulletin gives tlie average data for eatdi cow in each period of 
lactatioHj together with suininaries of breeds. The principal av^erages 
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of tlie calculated butter i)roduct of tlie several breeds are given in the 
followiiig'table: 

Avcu'age calculated yield and ralue of butter per cow for one period of lactation. 


Fat. 

1 Bnlter. 

Financial result. 

Breed ^ venige 

iat eon- 
lent of 

* milk. 

Average 
total 
^ leld ]»er 
period. 

\\eTagol Milk 10- 
jield per qnired to 
pel lod make 

(calcu- 1 lb ol 
laied). bulttr. 

Cost of 
food per 
])ound 
oi butter. 

Value of 
butter 
product 
at 25 cts. 
lier 

pound. 

Average 
profit 
per cow. 

Per rent. 

PormdM. 

PoundM. Pounds. 

Cents. 



Anieriesn HoldeineRB ... , H 7.1 

21 1.1 

2 m 9 23 80 

17 90 

$50 98 

$17. 08 

A>rHhirc 3 fiO 

244.8 

27.'>.2 21.70 

17. 92 

OS 80 

lU. 48 

l>«non 4.00 ! 

3H1.3 

208.4 ]0 V} 

38 00 

52 10 

14.58 

GneniHOv 5.30 

2W»..») 

3 Jo 0 10 

14 15 

81.40 

35 25 

iloUteiii'-Frubun i 3. 30 

200 1 

298 1 20 00 

17 02 

74.53 

23 80 

Jerwev 5.00 

LM2.1 

322 4 I") ()'I 

14 31 

80 GO 

35 n 

Slioi thorn 4 14 

2fi'i 0 

305 1 30 84 

35 15 

70 28 

ao. 06 


Tlie (liita for the cream an* (‘aleiilatecl similarly to those for butter, 
assuming the cream to contain 20 iH*r cent of fat. The averages by 
breeds follow : 

Average calculated gUld and value of b itt>r per ooio for one perio I of lactation 





Milk le 
«]nii(dto j 
nt.ike 1 lb • 

A\<i.ige , 
costoi it*od 
pit pound 

A'alne of 

A^ « ragt 

pi uHt 

Breed. 


A \ t uiM' 
lotiil \ It id 

1 cie nil per , 
cow at 20 j 

per COW ti oin selhng 
' cream. 



1 « I pt 1 l«»d 

1 

^ olcituin 1 

o( it earn. 

i ct 8 i>er 
quart. 

1 Apparent. 

Actual.* 



1 

1 Pound \ 

1 , 

Pouniis 

CV/ift. i 

1 



Aineru .in IfoIdornesR. 

. . . - 

1 0(»5 .5 

.5 ,17 

4 03 i 

1 $101 00 

.$58 10 

$57 03 

A.Msliiie 


3 22 1 0 

6 58 

4 03 

Jib 02 

66 70 

65.48 

Devon 


1 916 5 

4 35 

4 09 

i 86 80 

49 36 

48 U 

Gueniflov 


1 42;. 5 

a 80 

a 23 

' 1 )5. 27 

89. 12 

1 87 70 

Holstein Friesian 


1,3*10 5 

5 95 

i a 81 

1 120.10 

75 87 

74 04 

Jersey 


1 1 410 5 

a 60 

a 22 

1 ki 70 

88.21 

86 80 

Shortnoni 


1, 345 0 

4 50 

1 a 41 

127.48 

81 27 

79. 92 


• IHmIui \uliu‘ ot li itih/in;; mati rials oarru'd . 


Tlie bulletin eoneludes with a table showing the relalive results for 
butter and cream vith diflerent breeds, arranged on a basis of 100. 

Comparison of different breeds of dairy cattle; III. Cost of 
cheese production {Kexc York ISta. BuL 505SJ26 ), — This 

is a continuation from Bulletin 78 of the station (see p. 40). The 
average data are given for eai'h of the cows included in the test in 
each jicriod of lactation, and these data are summarized bj’^ breeds. 
The average composition of the milk, the yield of fat and casein, and 
the calculated yield of green cheese are tabulated, together with the 
cost of cheese per pound based on the cost of the food plus 12J cts. per 
100 lbs. of milk as the value of materials sold off the farm. 

Our work jnstilies us in saying that wo can find tUo yield of green cheese from 
100 lbs. of any milk by multiplying the per cent of fat by 1.1 lbs. and tbo per cent 
of casein by 2.5 lbs, and adding together the two products. . . . 

^‘In calculating the amount of cheese that can he made from the milk of different 
oowa we have made use of this rule, aud are confident of presenting much more con- 
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sisteut aud reliable reBults tbaii we could poBBibly Beoiire by attempting to make 
cbeese with the small amounts of milk at hand/^ 

The average data for each breed, based on 1 cow and a period of lac- 
tation of 10 months, are given in the following table: 


Ava'atje yield and value of cheese per cotofor one period of laciaiion. 


Breed. 

Aver- 
age fat 
eon- 1 
tent of 
milk. 

A verajto prod- 
net por cow for 
ono period. 

Green 
cheese, i 

j Average ' 
lutiimiut ol Amount 
milk re- i of 

j Financial result for 1 cow 

1 and one period of lactatiuii. 

Fat pro- 
duced. 

Casein 

pro- 

duced. 

make 

1 lb. of 
green 
ehoese. 

1 riiecNC I 

1 for 1 lb. 
of fat ill 
milk. 

Aver- 
age cost 
of slieese 
per lb. 

Value of’ 
cheese 
at Of cts. 
per lb. 

Average 

profit. 


/Vr ct. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds, 

Cents. 



Ampricuu-Holfleniess 

H. 73 

213.1 

139.3 

582. 7 

9. 82 

2. 73 

7 30 

$.50. 33 

$5. 62 

Ay»«hiro 

1 3. CO 

244 8 

164.7 

681.1 

10. 02 

2.77 

7.24 

05. 84 

7. 00 

i)evou 

I 4 CO 

183.3 

112.1 

481.9 

8.27 

2 03 

7. 78 

46.58 

3. 06 

(Guernsey 

5.30 

285. 5 

1.55 4 

702.6 

7. 06 

2. 40 

«.,57 , 

67.02 

13. 87 

Iloletein-Friesian 

3.3C 

2(56. 1 

18.5. 0 

755.2 

10. 48 

2 84 

0.72 ' 

73. 00 

12. 02 

Jersey 

6.60 

282.1 

150.8 

687.3 

7 34 

2 43 

0.02 1 

66.44 

13.42 

Shorthorn 

4.44 

269.0 

172 9 

728.2 

1 8. 31 

2. 71 

0.35 1 

1 

1 70.39 

15.06 


The relation of the fat in tlie milk to the yield of green cheese is shown 
sei)arately for each cow in each ])eriod of laelation. This shows ‘‘that 
tliere is more or less variation in the relation of fat to cheese yield, but 
that the results are fairly uniform within certain limits.” I'o sliow this 
relation more i)lainly the cows are grouped according to fat content of 
the milk in the following table: 


llelaiion offal in milk to yield of cheese. 


1 

Group. ^ 

1 

Fat iu milk. 

i 

Amount of 
grc( n ( bec8(‘ 
ninde from 100 
lbs. of milk. 

1 Amount of 
green eheeso 
made i'or 1 lb. of 
fat in milk. 


1 Per rent 

2.80 to 3 00 

Pounds. 

8 67 

Pounds. 

2.98 


' 3 00 to 3. 25 

8. 95 

2. 80 

3 

1 3. 25 to 3 r>l> 

9.47 

2.76 

4 

3. .50 to 3. 75 

10. 10 

2.76 

6 

i 3. 75 to 4 IK) 

10. 60 

2. 70 

6 

4.00 to 4. 25 

11 95 

2. 82 

7 

4 25 to 4 50 

11 09 

2. 72 

8 

4. 50 to 4. 75 

11.04 

2.58 

9 

4. 75 to 5 00 

12. 04 

2. 46 


1 5. 00 to 5. 25 

12, 01 

2.45 

11 

5 25 to 5. .50 

13.14 

2. 44 

12 

5.50 to 5 75 

13. 89 

2.44 


5.75 lo 6.00 

14.20 

2.44 

14 

6. 00 to 6. 25 

15 24 

2.50 


‘‘An oxnniination of the foregoing tjibnl;ited Hiiinrnary reveals some very intoreBt- 
ing facts : 

“(1) In milk containing less than 3 per cent of fat the cheese yield for 1 lb. of fat 
is much higlier than the average. 

“(2) In milk containing from 3 to 4.5 per <iont of fat the amount of cheese made 
for 1 lb. of fat is quite uniform, and the average is nearly the same as tliat secured 
in all our previous work at cheese factories. These are the limits within which the 
per cent of fat of most cheese factory milks fall. These results agree in a surpris- 
ing way with those secured in our most extended investigations, especially when we 
consider that these are results obtaiuod with individual cows instead of herds. 
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'^(3) In milk ountaiiiing 5 to 6 per cent of fat or more the amount of cheese made 
for 1 lb. of-fat was noticeably less than in milk coni aiuing 4.5 per cent of fat or less, 
but in milk containing 5 per cent of fat or more up to G.13 per cent of fat we have 
very uniform results, so that these data point to the fact that milk containing 6 per 
cent or more of fat will yield as much cheese per pound of fat as will milk contain- 
ing less than 6 per cent of fat down as low as 5 per cent.” 

lieferririg to tlie first tabU^. above it will be seen that tlie amount of 
milk required per pound of elieese was least for tlie Jersey and greatest 
for the Uolstein-Friesian milk. Taking these extremes the eftcct of 
paying for the milk by weight and on the basis of fat content are com- 
pared. 

liesulis of paying for milk by different methods. 


IlCHl. 

1 

Fa( ill 
milk 

] 

1 

1 iViiiouiit 
of < lui 
laailo fi oni 
100 Ihs. of 
mdk. 

Anioinif ^ 

0( (lllHJHO 
inHili* for 

1 lb of fat 
ill milk. 

A .il ui* of 
100 lbs of 
milk, 
busfd on 
milk fat 
at 25 ct». 
per pound. 

\ /lino ol 
100 lbs i>i 
milk « 
based on 
olmi^so 
made at 

9§ cU. 
per pound. 

1 

Value per 
100 lbs of 
milk 
based on 
weiffht 
alone. 

ITotnti'iu Kiiotiiau 

.1 eTHoy 

i (t *f)tt 
:* j«) 
h GO 

1 Poujidt^ 

\ 0 M 

j i:k 62 1 

Pounds 

2 

2 43 

$0 K4 
1.40 

$0 92 

1 32 

$1 12 
1 12 


stnd,> o1 tiu* .iho\ o 1< ids (o 11n‘ lollo\\ int» staienu nts : 

*^(1) ('om)niring icHiilts of pci.\ ing on h.isis ol I, it and on b.isifc* of actual cheese 
yield ^^ith these (wo lu-rds, \^hoHc milk dilh*is as the milk of no two herds of cheese 
faeforN cows diflcrs for a wliole siMson’s aveiai*e, w’c s(‘e thal the poorer milk receives 
8 ets. iinuc ])ci 1(H) ll»s. on the basis of aetnal lUeese than on basis of fat, while the 
milk richer in fat reienes that much less. 

^^(2) If the cheese made fiom the richer milk sold lor oue-lialf cent more per 
pound than the other, then tlie lat basis w'ould he absolutely fair. Would the cheese 
inadi* from the richer milk dilfer in composition enough to make the diflference of 
one half eent jier pound f 'fhe iollowiiig would lejire.seiit the composition of the 
chocso made from these Uvo milKs: 

Comyoiiiiton of chme. 


mill. 


iloldteiu Pi'ioBiait 
Jersey 


Fat 

III i-lieesc. 


/Vr cent 

1 35.21 

1 41 05 

[ iVr lent, 
21 50 
21.94 

Per cent. 
40 26 
87. Of) 


It is clear from these figuies that the cheese made lioiii the two kinds of milk 
differs much in composition, since that made trom the licloT milk eontains nearly G 
per cent more of fat. Allow'ing that the cheese w’as made with eijual skill, it is safe 
to say that the rii'hcr elieese would sell easily for a lialf eent more per xiound. 

**(3) If the milk of each herd was paid for by weight alone, then each would 
reetdvo the same amount, or one-half the total receipts, which would give $1,12 to 
each milk. 

^*(4) If the choose sold for ditfeient prices, as indicated above, then the fat basis 
would he strictly just and, as between this iiielhod and the method of paying hy 
weiglit alone, the poorer milk would receive 28 cts. more and the richer milk 28 cts. 
less than each ought per 100 lbs. of milk. But, granting that the cheese would all 
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sell at one price, what woultl bo the eoinpnrative justice of the fat basis aiul the 
basis of weight alone? On the basis of the fat the richer milk wonld receive 8 cts. 
more per hundred than its cheese yield would entitle it to. On the other hand; on 
the basis of weight alone, the poorer milk would receive 20 cts. more than it ought. 

‘^Whore the dillerencos in composition of milk are less the chance of doing any 
possible injustice in paying on basis of fat becomes proportionately less or practically 
disappears.^' 

Tlio average composition of the cheese made from the milk of each 
breed is tabulated. 

Investigations of the milk of 16 thoroughbred Dutch cows 
during one period of lactation, K. IIittoiikr (Landw. Jahrb,^ S3 
[18M\ No. G^pp. 873-9G7). — Tii 1801 Prof. W. Fleischinaiin published a 
record of observations on a herd of 1 J)ut(*li cow s bred in East Ibussia, 
covering one year with si)e(‘ial reference to the milk of 10 cows which 
were in ttie same vstage of the milkijig jieriod (E. S. .*h ]). 42i). The 
ju'esent paper reports a oontiuuatiou oj‘ these studies under the advice 
of Professor ineischmann by his assistant in the former investigation, 
the period covered being one period of laelalioii. As in the i)revious 
year, samples of the milk were sent three times a week to I’rotessor 
Fleischnuinifs laboratory at Krniigsl)erg foi* analysis. 

OhaervationH on the entire herd . — There were at the royal domain of 
Kleinhof-Taj)ian dining the year 1 1 i l ows. the average number in milk 
at all tilings being 12t. The average lengtli of the period of lactation 
was 814 days. Tlie average ^\ie]d of milk per eow was 2,780 kg. during 
the year, or 8.81 kg. daily. 

The c^ws were placed on stall feeding with the beginning of the 
investigation, October I, and, as was (‘uslomaiy, were divided into 2 
general lots, lot A ineludiug all the cows which hail not reached the 
last quarter of their j>eriod of lactation, and lot B those which were 
old in milk or dry or were to lie fattened, liot A received per cow 
daily 4.25 kg. of grain, consisting of 1 kg. of meal (rye, oats, barley, 
and peas), 1 kg. of coai*M‘ wlieat bran, 1 kg. of malt sjironts, 0.75 kg. 
of sunflower cake, 0.25 kg. of iieanut meal, and 0.25 kg. of palm nut 
cake, to wliicli was added at difl’erent times hay, straw, ])otato slump, 
and grass and serradella silage. P>e.sides this, each eow had 80 gm. of 
salt and 80 gm. of phosjdiale of lime ]M*r day. Lot B received jier 
head 5 kg. of liay, 2 kg. of straw, 1.25 kg. of wln^at bran, and 0.75 kg. 
of sunflower cake. Early in May both lotsweio turned to pasture and 
remained there to tlie close of the iieriod coAered. 

The milking conimeiK^ed at 1 in the morning and between 4.30 and 
5..8() at night, so that the longest intiu vai Avas always during the day. At 
all seasons of the year the milk yield Avas larger at night, the average 
differeiKje being 0.4 kg. ])er eow daily. The morning’s milk was 0.0(55 
per cent ridier in fat and 0.0 U5 per (*ont ri(*her in total solids than the 
night’s milk, and the j)ercentage of fat in the total solids Avas 0.48 
higher; but the siiecific gravity and the solids-not-fat were both slightly 
lower in the moruing’smilk. 
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The following table shows the average comiwsilionof the mixed milk 
of the whole herd for the year, and the ranges in composition of the 
herd milk for the day (mixed morning’s and night’s milk), and for 
separate milkings (morning’s or night’s): 


Average avdiangc of compoaitton of herd mill for 1 year. 



1 Spoj iflc 

Tol.tl 

Fat 

Solids 


gldMti 

solid H 

not lat 

AverofTi' fiu Near 

1 

Per cent 

Per cent 

Per cent 

1 OiOSG 

11 052 

3 312 

8 640 

Mixed milk ot da^ 

Minnniiixi 

1 (0021 

11 601 

8 022 

8 491 

Maxiinum . 

1 0(145 

12 JG9 

6 609 

8 786 

SoparaUi initkiiiga 




Miiiimiiiu . . 

1 02980 ^ 

11 491 

2 940 

8 422 

Maximum 

1 031()0 

12 484 

3 804 

8 852 

The minima obscuved lor the mixed 

held milk for 3 yeai'S 

at thus 


est <te, always on thorouglibied Dutch cows, wore as follows: 


Minima for mhed milk of held hy yiais 







MiMinum 

\ oar 

Spf<ili* 

i olal 

Fat 

Solids 

spt^cihc 

1 giaMt\ 

stdids : 

nut fat 

j{ra\ ity of 



1 



solids 



1 Per cent 

Per ce7it 

Per cent 


1KK9 90 

1 0298 I 

1 11 491 

2 940 

8 422 

1 351 

18SH 89 . 

1 0>91 

11 12:> 

2 70) 

8 283 

1 aci 

1887 88 . 

1 0J95 ' 

__ 1 

' 11 091 

2 591 

8 211 

1 374 


In 1880-00 thovaiidtion in (‘om position was greater (hiring the winter 
than (luring the summer, ^\hleh is the reveicseof the ease in^the two 
l)r(*ee<ling >earH. For 10 days betoie the eows \\ere turned to pasture 
tlie average per cent was 0«48 kg. of imik with 3.28 per cent of fat, and 
tor 2 weeks after the change it was 11.35 kg. of nulk witli 3.100 per 
cent of fat. That is, wdieii the eow^s weie turned to pasture the milk 
yield increased pel ceptibl> , but the fat content decreased slightly. The 
hitter was relative as well as absolute, since the percentage of fat in 
the total solids w^as 27.38 before and 27.08 after pastuiage began. In 
the two pr<‘(*ediiig years not only the milk yield, but both the absolute 
and relative fat content increased in changing from stall to jiasture 
feeding. It is suggested that the difference may have been due to the 
cow^s receiving a richer stall feeding in 1800. The maximum milk yield 
was reached May 28, being 12 24 kg. per cow. 

Obiter val ion ft on lb eows, — As in tlie previous year, cows were 
selected which (*alved at nearly the same time, most of them in March 
or early in A])ril. Five of the eows had been used the previous year; 
C were prize cows. The length of the milking period of these cows 
ranged from 270 to 401 days, but for most of them it ivas not far from 
300 days. 

The quantity of colostrum given at the first milking after calving 
varied widely, ranging from 1 to 7.9 kg., and the fat content equally 
widely, from 1.73 to 7.75 per cent. In the following table the cows are 
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divided into 2 groups, according to the fat content of the colostrum, 
and this compared with the fat content of the milk afterwai'ds given 
(average for whole period of lactation): 


Fat content of cohatnim ani of milk of IS cows. 


inclior <’oln‘*truin 

j 1*001 or colon! rtnu. 

Nuinb'or of 
oo>\ . 

Fat con 
tent of 
colostruiQ. 

Average 
fat rout out 
of milk. 

Nuiaher of 
cow. 

Fal « oii- 
loiit of 
ooloatruiu. 

Average 
fat coKtent 
of milk. 

4H0 

2*er crtit, 
7.75 
7. 20 

JVa cent. 

3. 048 

407 

Per cent 

4 42 

Per cent. 
3. 356 

44<) 

3.122 

3.478 

429 

4 23 

3. 161 

400 

6.96 

40! 

3.76 

2. 703 

;u 

5 85 

3.160 

371 

3 36 

2. 078 

470 

5. 75 

3.154 

419... 

1 3. 12 

2 762 

345 

5. 12 

3.147 

41 i.. 

1 73 

2. 651 

469 

Average ^ 

4.86 

6 07 j 

i 1 

i 3. 139 

} 3 178 j 

Avoiago 

1 

' 3.44 

j 

2. 802 


Where calves were allowed to run with the cows it wasex])ccted that 
the little milk that was left would become rich in fat, as is the ease 
with the last i)art of the milking; but quite the contrary was often 
observed, which suggests* to the author that the calf can get the fat 
ilrom the udder more thoroughly than hand milking. 

Striking instances are mentioned of the disturbing intiuence of 
removing the calf. A cow whose calf was takcTi away in the forenoon 
gave that night only 1.7 kg. of milk with 0.45 per cent of fat, and the 
the following morning 5.9 kg. of milk with 0.72 i)er cejit of fat ; 24 hours 
later the yield was 7.5 kg. with 5.0 j)er cent of fat. Another cow which 
had been giving milk with 1.07 j)er cent of fat, gave2.1 kg. of milk with 
only 0,05 iier cent of fat the night after the calf was taken away, 
and 7.1 kg. with 1.27 ])er cent of fat the next morning; but the follow- 
ing evening the milk was normal. This was noticed with several cows, 
but in the case of one the milk was richer. Cows in heat frequently 
decreased in milk, and the milk was very poor in fat (0.17 and 0.47 per 
cent), though in one case the milk became riclier. The comi)osition of 
the milk at the end of the milking period, when the cows were being 
milked only once in 3 or 4 days, is given as follows: 

M\l]c jn'odticrd when the cows were practlcalln dry. 


Xuin* 

iKsr 

of 

COW. 


Milk 

yield. 

S|»e( ifie 
gravity. 

Fat con- 
tout. 

A vorage 

l.it eoii- 
tent for 
whole 
period. 



Kg. 

Pfff. 

Per cent. 

Per cent. 

873 

Last iiiilking 

0 4 

47.0 

1.60 

2.078 

407 

do 

. 3 

31 1 

.00 

8. 866 

429 

do 

.9 

38. 0 

1.22 

8. 161 

44G 

do 

.8 

45.2 

2.98 

3. 122 

465 


3.3 

30.0 

1.72 

3.046 

469 

do 

.8 

37 2 

3.80 

8.389 

470 

do 

1.8 

25. 1 

4. 56 

3 164 

470 

Next to la«t milking 

a.o 

28.6 

7.78 

8.164 

480 

Last milking . . 

. 2 

52.0 

1.72 

8.048 

400 

do , 

,5 

88.3 

10.21 

8.478 


1 
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Nine cows, wliicli were milked morning, noon, and night for a time 
after calving, gave the most in the morning and the least at night, and 
the fat content was just the opposite to the yield as a rule. These 
cows gave 2.16 per cent more milk and 13.08 per cent more butter fat 
when milked 3 times a day than when luilked twice, and they continued 
to shrink for 8 days after tlie (diange to milking twice. The monthly 
averages and the variations are given for each cow for the whole ])enod 
of lactation and illustrated graphically by curves. A summary of 
those data is given in the 3 following tables: 

Average milk yield per day hy months. 


Num- 
lM‘r oi’ 
cow. 


31 

345 

373 

403 

407 

4t;t 

410 

430 

440 

46) 

406 

400 

47U 

4H0 

»48:{ 

490 


NuiulKir of month of lactation period. 


1 

2 

! 1 

4 


6 

7 

i_l 

» 1 

10 1 

11 

32 

IS 1 14 



Ko- ^ 

/*.</ 

h'{J 

AV 

h{l. 

Kff 1 

Kfj 1 

A>. ! 

' 

liff. 

Kg. 1 Kg. 

10. 12 

*10. 08 

16 05 

8 40 

8.44 

7 40 

*5 50 

3 90 

i 77 




1 

31. 14 

*11 88 

14.45 

11.32 

11 48 

10 00 

*8. 19 


6 82 

6 15 

0. 23 


, 

17. 15 

in. 30 

*10 10 

17. 19 

14. 20 

14.73 

12. 74 

* 10. 04' 

9 04' 

6 00 

3, 59 



1 

20 38 

18.47 

14.37 ‘15 ‘.'5 

10 

13 05 

14 15 

12 oh] 

*9 48, 

8 80 

7 90 

7.58 

7.42 6.51 

19. 19 

15. 38 

*14 09 

U 29 

11 50 

11.65 

10 27 

*8 93 

6. 26' 

2. 40 



1 

18.74 

14.48 

* 12 40 

13 10 

10 34 

11.50 

10 28 

*a.8il 

8.141 

0 89 

6. 40 

6.08 


lh.32 

32.78 

*13.33 

14 59. 12.53 

13 10| 11.20 

*9.631 

9. 04' 

7.26 

6 '38 

5.73 

4.20! 

21.051 

17 84j 

*10. 92 

19.20 

10. 09 

36. 37 

14. 06 

*10. 75' 

9 39 

7. 72 

0.12 

3 21 

1.34 .. . 1 

18.17] 

•21 ill 

21). 52 

17. 08 

10. 24 

14 55 

<10 40 

, 10 01 1 

6 20, 

3.11 

1 40 



10.18 

14.24 

*14 32 

U 70 

12 77 

12 20 

10 .53 

*7 9»i 

7. 25 

0 40 

0.40 

6 29 

16 35 

1:1 or, 

*14 22 

30 05 

12 85 

32 0.1 

11 12 

*8 05 

9 0.3 

7. .16 

0. 12 

2 88 

! 

14.44 

14.14, *1 1.07 

1 1 82 

12 2h 

13.11 11. Oh 

*8 13; 

0 04, 

3 07 





16 99 

*17 29 

17 58 

11.. -5 

14.00 

13 01 

*0 54 

9 79 

8 16 

3. 94 . 




16.981 13 82 

*14 09 

15 4J 

11 94 

13 41 

10.08 

*6 74' 

5 02 

1 92 . 

... . 





14 48 

*13.80 

11.93 

11.28 

10. 19 

10 02 

9 58 

9 02 

*8. 99, 

9 43 

7 hi 

8 18 

7.08 *.105 

16 62 

18.58 

*38. 48 

l(i. :{3 

1,3. 38 

13. 05 

11.20 

*8. 79 

9. 06| 

6 07 

3 05 

1 




' Tuined to piuturo May 14. * Stall ferdini; coniim m hI October 4 ^ Cah cd S<‘j>t(‘iul>er 33. 


Average total soUdsiu milk hy ymmths. 



Vn ' 
I mi/. 
31' 12,68 
345' n.73| 
373' 12.17 
403! 13 3.6' 
407i 12 62 
413 12.00 
419 11.00 
429! 11. H2 
44G| 12.99 
4511 12.82 
4fi5j 12.04 
469 11.92 
470, 12.42 
480| 12 63 
•483 12.85 
490 14.82 


/Vr ! 
ernt { 
> 12 . 08 
»ll 94* 
11.18 
11. 5i: 
11 . 66 , 

10. 73 
10.18 
11.23 

*11.82 

11.74 
10.81 
11.191 

*11.81 

11.21 

•11.03} 

12.04 


Ver I 
cent 
11 87 
11.90 
*11.42 
]1.04.> 
*U.97i 

* 10 89l 

* 10. oo; 

*11.03, 
11. 79 
*11.80 
»11.2H| 
*11. 5i; 
11.08, 
*li.41 
10. 70| 
*11.47 


Ver 

cent 

11 M 
13.59 
11.64 

'Il,3/> 

12.13 

10 84 

10. ‘.19 
11.78' 

11. 30 

12 27i 
11.42 

11 09 
11.48 
11.48 
10. 73 
11.67 


* Turned tc pasture May 14. 


L’ 1 

8 

1 ^ ' 

10 1 

! 

|V 

ZJ 

14 

Per 

Per 

1 Per 

Per i 

Per 

' JVr 

JVr 

Per 


Per 

cent < ent cent. 1 cent 
12. 20 <12 14 12. or 12 47 

11 82*11 02 11.60 n 79 


’ cent. , 


JsmulHrcf month ot lactation pcinul 


Vii 
cent 
11 91 
1) 69 
11.69, 
11.20 
12. 12; 

10. 7.5 
10.89 
11.71 
11 30 
12. 35' 
11.36( 
11.67 
n 6.3 
11.17 
10 . 73 
11.65 


11.03] 

11.221 

12.21 

10 83| 

10. 83 

11 75> 


n.CS, ni.49 11.58, 
11.04 ll.i 0 qi. 05 ' 
32.20| *11.931 11 97| 
10.87t »10 02' 10 6 O 1 

11.10 *10.0: ' 

11,74| «11.46| 


11 ,20*11.12' 11.63 


12.40 
ii.4r»| 
lJ.87i 
II 83 *ll,79j 
11.32 11.791 
10.93 10.94 
11.00 12.17 


12 51 *12.40 
11 ^2! *13.44 
12.27| *12.33 
11.65 
*11 43 
10. 61 
•12. 22 


10 2 ’ 
31 52 
12. 54 
32. 48 
11.34 
12.28 
12.17! 
12.44 
» 10 841 
11.8‘J 


11.08 

12 15 

10 95 
11.04 
10.71 
10. 39 

11 02I 

13 14 
12. 94 
11.79 
13 23 
13 50 
13 04 ! 
11 0.51 
13. lOl 


12 04 ... 

12 58 ... 

11.30, 11.23, 11.19! 11 


cent. 


10.08 10.86 


10 . 58 , 
11.50 
13. 99 ; 
12.81 
12.31] 


10.91 11 80. 
11.69' 


33.04 :... 

12.84! '... 


30.991 11 10, 11 31),* 11 
15.20 ... 


40 


IStall feeding commonood October 4. • Calved September 23, 
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Am'age fai conlent of milk hy moniho. 


Num 
bor of 
cow. 

Number of uioutb of luctation period. 

1 

2 

8 

4 

5 

6 

7 

8 

g 

30 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 


cmt. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

31 

3.35 

»8. 17 

8. 01 

3. 05 

3. 08 

3,41 

•3. 13 

2.91 

a. 34 


345 

3.07 

*3.32 

2.24 

3. 08 

3.11 

3. 29 

*3.13 

2.93 

3.01 

3. 16 

373 

8.20 

2. 78 

*2. 88 

2.89 

2. 08 

a 

3.11 

*2.93 

2. 88 

3 26 

403 

4 22 

3.01 

2.70 

*2 79 

2.51 

2.68 

2 49 

2.69 

*2.48 

2 25 

407 

8.39 

8.08 

*3.31 

3. 28 

8. 45 

3 52 

3. 62 

8. 88 

3. 20 

3; 14 

413 

8.81 

2.60 

J2.72 

2.59 

2. 59 

2.67 

2.71 

*2.48 

2.40 

2.41 

419 

2 80 

2.-47 

*2.07 

2.83 

2. 87 

2. 73 

3.02 

*2.74 

2. 45 

2 53 

429 

3.30 

2.90 

*3.19 

3.17 

3. 26 

3.20 

3.31 

*3. 07 

3. 01 

3.09 

446 

: j . 78 

*8.16 

3.12 

2. 98 

2. 04 

3.09 

*2.97 

1 2.88 

3.34 

8.89 

451 

3. 67 

3.18 

*3. 23 

3.40 

3 58 

3. 68 

8.80 

*8.55 

3 47 

3.78 

465 

3.52 

2. 74 

»2 92 

2. 82 

2, 92 

3.02 

8 . 18 

*3 13 

2.90 

3.06 

469 

8.15 

2. 72 

>2.96 

2.95 

3.06 

3.22 

3.65 

*3.47 

3 31 

3.97 

470 

3.87 

i3.14 

2.94 

2.89 

3. 01 

3.24 

*3.24 

3.01 

8 . 40 

4.77 

430 

3.75 

2 84 

*2.02 

2. 88 

2. 79 

2. 80 

3. 13 

*3. 35 

3. 35 

3.71 

•483 

3.37 

•2, 72 

2 56 

2. 55 

2.63 

2.70 

2.76 

2.58 

*2. 76 

2. 81 

490 

5.24 

8. 50 

*3. 13 

3.17 

8.21 

1 

3.20 

3.66 

*3.57 

8 . 2.7 

4 08 


11 

Per 

cent. 

12 

JP«r 

cent. 

18 

14 

Per 

cent. 

Pet 

cent. 

3. 18 
3. 61 
2.32 







2.46 

2.48 

2. 78 

2.40 
2.74 
3. 10 
3. 82 
3.66 
3.29 

2,61 

2.89 

8.31 



3.59 



8.90 

3.84 



1 









1 

2.80 
5. 66 

2 79 

2. 98 

* 2. 80 1 

I 


1 


* Turned to pasture May 14. feedin^t commenced Oetiiber 4 *('iihod Si'ptember Ii.l. 


The milk j'ield of most of tliecows increased materially in June (the 
month after turning to pasture) and somewhat in August, after the 
cows were changed to a fresh ])asture. As a rule, the yit'ld began to 
decrease after the third to tifth month, although the decrease by months 
is irregular. The natural shrinkage is undoubtedly concealed by th(% 
change of feed and other conditions. 

The percentage of solids, cxcei>t in the case of coav No. dimin- 
ished in the first Aveeks of hvetation, and, exee]>t in the case of com' 
No. 407, increased in the later months of lactation. The curve for 
solids follows the curve for fat quite closely, as was the case the 
previous year. 

The fat content increased with advancing lactation in the case of 10 
cows, although but slightly in the case of 3; while with 0 coms it 
decreased, materially in the case of 4. In the previous year the fat 
content increased materially ndtli all the cows except one which was 
over 12 years old. Cows Nos. 413, 451, 409, 470, and 480 M'cre under 
observation the previous year. While the milk of all increased in fat 
content the previous year, the present year this Avas not ti uo for Nos. 
413 and 480. 

The highest average fat content for the whole period, 3.52 per cent, 
occurred in the milk of cow No. 451, which aveiuged 12.41 per cent of 
solids, also the highest. 

Cow No. 483 was included because she wais a daughter of No. 413, 
which in the previous year’s trial had shown the lowest average fat 
content, 2.63 i)or cent, and also a low yield. The average foi' No. 483 
the present period was 2.73 per cent of fat and 10.96 per cent of solids, 
showing that the characteristic of producing poor milk had been trans- 
mitted from the dam to her offspring. 
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The following table gives some important data as to the cows and 
the relation between the weight of each cow and the yield of milk and 
batter: 


Summary for entire period of laciat\or\y showing relation between live weight and the yield 

of milk and butter. 


Num- 
ber of 
cow. 

Num- 
ber of 
period 
of lac- 
tation. 

Length of 
present 
pcri<Ml of 
lactation 

1 

Average' 
Iho ' 
weight. 

1 

Total y ielcl of— 

Yield of prod- 
nets for each 
kilogram of 
live weight. 

Yield per 1,000 kg live weight. 

Total for period- 

Average 
per day. 

Milk. 

lltiUer * 

Milk. 

Blitter. 

Milk. 

Butter.' 

Milk. 

Butter 



Dayt. 

/Tf?. 1 

Kg. 


Kfj. 

Kg. 

Kg. 

Kg. 

Kg. 

Kg. 

31 

2 

270 

626 

2, 0.31.86 

77 

3. 86 

0. 15 

3, 862. 9 

140, 38 

14. .31 

0 54 

345 

7 

330 

614 

3, 1,5.5 12 

119 

5.14 

.19 

5, 139. 0 

193. 85 

15. 57 

.59 

373 

9 

315 


3.984.58 

142 

7.18 

. 2.5 

7,180.3 

255.88 

22. 79 

.81 

403 

« 

408 

571 

4, 899 70 

159 

8 58 

.28 

8, 579. 4 

228.41 

21 03 

.68 

407 

5 

289 1 

600 

3,2K1. 16 

1.12 

5.41 

.28 

5,414 5 

217. 82 

18,73 

,75 

41. i 

7 

3,64 1 

552 

3.077. 10 

117 

6 06 

.21 

0. 602. 9 

212.00 

18 82 

.60 

419 

.5 

399 

575 

4,20.1 03 

141 

7.41 

.24 

7,414 3 

245. 20 

18. 58 

.61 

429 

5 

370 

611 

4, 797. 77 

182 

7.85 

.30 

7, 852. 3 

297.87 

21.22 

.80 

440 

3 

294 

509 

3,974 94 

143 

6. 99 

.26 

6,987 8 

261. 94 

23. 77 

89 

451 

4 

35« 

505 1 

.3, 790. 10 

101 

6. 72 

.28 

6, 724. 5 ' 

284.97 

18.89 

.80 

40.6 

4 

3r).1 

530 

3 9 H 09 

144 

6 42 i 

.27 

7,420.9 1 

! 27.3. 58 

21.02 

77 

409 

4 

.301 

5.37 

3.391 91 

128 

6.31 

.2t 

6,315 7 

238 34 

20.98 ! 

.79 

470 

3 

293 

675 

3,7«»2 45 

144 

6 59 

.25 

6 595 2 

2.50 42 

20.51 

1 . 8.5 

480 

.3 

287 

481 

.3, 205 30 

117 

6.60 

.24 

0 661 K 

243. 24 

2J 22 1 

.84 

481 

3 

401 

510 

4 OOI 08 

1.13 

7 K2 

. 26 

7 S..'l 7 

256 16 

10 96 

1 . 5.5 

490 

2 

.OH 

517 

3,761 24 

1.57 

7. 27 

30 

7,274. 1 1 

30.1 64 

24 01 I 

! 

1.00 


• With 8.’l 3.1 cent fat, culculateil. 

It will 1)0 soon tliat the yield of milk during the milking period 
amounted to from 3.80 to 8,58 times the weight of the cow, while that 
of butter amounted to from 0.15 to 0.3 of the live weight. When the 
yields are calculated to a uniform live weight of 1,000 kg. the ditfer- 
enoes are leSvS striking; and when in addition to this they are cahui- 
lated to a uniform lactation period of 300 days (table given in the 
original) the range is somewhat smaller — milk 2,140 to 3,001 kg. and 
butter 81 to 150 kg. The relation between the highest and lowest 
butter yield is still 100 : 185. 

These figures emphasiz(^ the wide dift’erence there may be in the value 
for dairy puriioses of cows of the same breed, the same herd, the same 
live weight, the same length of milking pei iod, and receiving the same 
food and treatment. 

The yields are also compared with reference to age and to live weight. 
The former was irregular; the lighter cows yielded the most in propor- 
tion to their weight. 

An arrangement of the cows according to age shoAvs that this factor 
is of secondary importance in connection witli the coini)ositiou ot the 
milk. It is true that in general the 8 older cow s gave milk with a lower 
average fat content than the 8 younger, but individuality was the tactor 
of first importance. In general the cows giving the largest yield of 
milk and butter during the period gave the richest milk in both solids 
and fat, and vice veraa^ 
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Arranging tlie cows into 4 groups according to the average composi- 
tion of the milk for the entire period of lactation, it is shown that with 
an increase in fat there was an increase in solids, and that the increase 
of fat was also relative; for the proportion of fat in the total solids in 
the 4 groups was 24.70, 20.12, 20.47, and 28.07 ])er cent, the latter corre- 
sponding to the richest milk. 

Summary. — The results of the investigations during 2 years agreed 
on the following points: 

(1) The percentage of solids and of solids*not*fat in the milk rose 
and fell with the percentage of fat. 

(2) Those cows which gave milk richest in fat content likevvivse gave 
milk with a higher percentage of fat in the total solids (relatively 
richer in fat). 

(3) To a certain extent, with high feeding the cows which gave milk 
rich in fat also gave a large (piantitj'' of milk, which is contrary to the 
general belief in practice. 

(4) The fat showed much the greatest fluctuation (in proportion to 
its amount) of all the constituents in the case of all the cows. 

(5) The specific gravity of the milk of individual cows was invariably 
directly iiroportional to the content of solids not fat. 

The following deductions were made from the i)rcsent investigations 
(one year) : 

(1) By the method of milking commonly ])racticed the fat is not so 
readily drawn from the udder as by the suckling of the calf. 

(2) The increase in milk and fat yield of 0 cows when milked three 
times daily as compared with milking twice was not so large, on the 
average, as is generally supposed to be the ease in practice. 

(3) The belief held by some dairymen that cows which do liot calve 
every year will make u[) for the loss in the in^xt piuiod of lactation, was 
not always confirmed in the cases under observation. 

(4) The individual characteristics of cows as to the yield of milk or 
butter is in a large degree transmitted. 

Effect of dehorning, J. TI. Siiepperd (North Dalwta Sta, Bui, 16, 
pp, 73^ 74). — Fourteen cows wen* dehorned with dehorning clippers and 
the effect noted on the yield and composition of the milk. Ko data are 
tabulated, but the following statements are made: 

^^Tbe cows were dohornod just before tlio evening milking, so that the full effect 
of the exciteinont might be noted. Most of them fell olf in the yield of milk at the 
first milking after being dehorned, but tlioir milk tested higher in fat, in the majority 
of cases, than it did at the previous milking, owing probably to the excitement 
occasioned by it. All of the cows were back to their normal milk flow by the fourth 
milking after dehorning. Some of them showed very little difference even in the 
first milking, and the more highly develojied their nervous systems the larger the 
efifect noticed. . . . 

Summarizing for both lots, 14 cows, wo have 0.84 lb. less fat, or about a pound 
less batter ou the 2 days following than on the 2 days before the horns were 
removed.^' 
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AlfUfa forage for milch cowa (Few York State Stn. Bui. 80, pp, 
537-576 ). — Accounts are given of some 14 different trials in which 
alfalfa fodder was fed to cows in comparison with other green fodders, 
supplemented by hay and grain. In each case the composition is given 
of feeding stuffs used, the average composition of the milk, the average 
yield of milk and milk constituents, the amounts of food ingredients 
consumed, and the cost of food per pound of milk and milk ingredients. 
The latter is based upon a constant set of prices for the feeding stuffs 
used, which is as follows: 

“ Who.it bran $18, corn nionl $20, ground oafB $25, old-prorosB linfloed meal $27 
new-process liuseod meal $25, gluten meal $25, wheat mid<llings $20, cotton-seed 
meal $H0, gluten feed $18, ground flaxseed $00, hay $10, corn silage $3, roots $3, and 
all green fodder (•ro))s$2 per ton.” 

In 1891, ."l trials were made. Tlie first of these was with 14 cows and 
lasted from j\liiy 1.') to July 15, the time being divided into 4 etpial 
periods. (\)rn silage was fed tlie first iteriod, corn silage and tilfalfa 
fodder tbe second period, alfalfa fodder the third period, and oat-and- 
]«‘a fodder during the fourth period. 1’lie aveiiige results per cow 
follow : 

i\miHiv\son o/ftlfaJfufoddtr with onl and’pea foddtr, rorn silaqr, etc,, for com. 



Food juTday. 

Y It Id per day of— j 

Fat 

l)i V < uhoi 

IM*r pound of— 

f^ost 
of food 

1 

1 Total ! 

dl'fostihlr 

1 mitri- j 

1 

Kutfifive 

1 ratio 1 

Milk { 

I 

1 

Total ' 
1 Holid.8. j 

font out 
ol 

1 miik. 

Milk. 

Total 

roIuIh. 

per 

pound 

of 

milk. 

1 

ents. 

1 

1 1 

i 1 

1 




J*oitr\(h 


Pounds, 

Voumiy. 

1 Per cm( 

1 J*ouiuift 

! 1 

Povndf. 


Comsilnffo. ' 

Corn Bila^ro and sil ' 

lu :!") 1 

' 1 

1:5.7 

i 

16.04 

2 27 

4. 

1 ' '' 

7.46 

0. b3 

.79 

fdlfa iViddiT 1 

! 1] 40 

I 5 t 

17. :i] 

2 ao 

' 4.16 

1 1 «IS 

7 SO 

Altnita foddiT . j 

1 11* 14 

1* t 7 

17 m 

2 6" 

'{ 06 

i,r. 

9 50 

.77 

OuCiiud pcaltHhhT . 


1 5. 1 ; 

1 

16 >7 

1 

2.24 

1 

4 lU 

1 11 

1 8 24 

.81 


‘Hlio amount (UjHani** mallor wan iii tlm ration lor t ho tliird ptM'iod, 

Ibt* jai<;osl amount of alfall'a wa» fi‘d, and th»‘ cost ot liio ration \Nas some- 
what Iho JowTst. Tho ration eontainod the lan;est amount of di^restiblo protein 
and tbe nnti ilive ratio w'as tbe narrowest, that of 1 ; 1.7. The cost of food tor w'eii'ht 
of milk ])rodiU‘ed was lowest during the third jieriod ami the cost of fat the bi<^hest. 
The greatest amount of diuestihle fat wu'^ eontained in tlio ration tor the second 
period and the most fat w as produced in the milk. The cost ot tat produced w^aa 
lowest during tbe second ])criod.’' 

Thcotlier 13 trinls iu 18!)1 cxteiulptl from August 1 to Oedobor b), and 
were apparently witli tlie same cows, so that tlie results are here com- 
bined, The tiim‘ was divided into equal period'^, but as the firecn ration 
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was chanfi'ed la the last period when com fodder was fed that period is 
here omitted. The average results follow: 

Comparison of alfalfa fodder with harletf-and-pea fodder, etc., on cows* 



Food per day. 

Yield per day of— 

Fat 

Dry matter eaten 
per pound of— 

Cost 
of food 

* 

Total 

digestible 

nutri- 

ents. 

Nutritive 

ratio. 

Milk. 

Totjil 

solids. 

content 

of 

milk. 

Milk. 

Total 

solids. 

per 

pound 

of 

milk. 

Corn silago and al- 
falfa fodder 

Pounds. 


Pounds 

Pounds. 

Per cent 

Pounds. 

Pounds. 

(lent. 

11 MO 

1 : 5. 9 

18. 05 

2 . MM 

B.49 

0.90 

7.44 

0 70 

Corn Eilago and tim- 









othy fodder 

11.87 

1:6.9 

l.S. 98 

2.09 

3.88 

1.09 

8 35 

.78 

Barley-and poa fod- 









der 

12.93 

1:5.3 

14 56 

1.92 

4.12 

1. 37 

10. 35 

.90 

Alfalfa fodder 

11. 22 

1:4.0 

14.71 

2 00 

4.21 

1.25 

9. 19 

.86 


'‘In the change from the first period to the second, when timothy fodder was sub- 
stituted for alfalfa fodder, tliere was considerably more Ilian the normal decrease of 
milk yield, although the total food consumed was about the same. . . . 

"The cost of the second ration was somewhat less, but the cost of production of 
milk and its constituents was somewhat more than for the first period. Hy a 
change to barley-and-pea fodder and hay in the third ration . . . there was con- 
siderable decrease in the milk yiold, however, although not so much as followed 
the first change. The cost of milk, of milk solids and fat, was soihe what greater for 
the third i^criod. . . . 

"In changing from the ration with barley-and pea fodder to tliat with alfalfa fod- 
der . . . there was no falling oft* in the milk yield, but on the contrary a slight 
increase. The composition of the milk remained about the same, the slight change 
being toward improvement in quality.” 

In 1892, 3 trials were made. The first was with 14 cows and lasted 
from May 15 to July 15. Hay and corn silage were fed during the last 
half of May, alfalfa fodder during the whole of June, and oat aiid-pea 
fodder during the first half of July; The results are summarized 
below : 


Comparison of alfalfa with oaUand-pea fodder and corn Hila<je on cows. 


Hay and corn silaeie. 

Alfalfa fodder 

Oat and'pea fodder . 


Food per day. 

Yield per d .13 of— 

Fat 

I)r> mat tor eaten 
]MT iiound of— 

Cost 
of foml 

Total 

digestible 

nutri- 

ents. 

Nutritive 

ratio. 

Milk. 

Total 

solids. 

eontent 

of 

milk. 

Milk. 

Total 

solids. 

per 

pound 

of 

milk. 

Pounds. 

11.18 

11.91 

1.5.07 

1:7.1 

1 • U. 2 
1 : 8.1 

Pounds. 
20.86 
21 20 
20.72 

Pounds. 

1 2.90 1 

1 2.89 1 

2.75 1 

Per cent. 
4.09 

3 87 
3. 61 

Pounds. 

0.93 

.91 

1.13 

Pounds 

6 . t $8 

1 6.60 

1 8.52 

Cent. 

0.69 

I .70 

1 .74 


"In changing from the ration of the first period to that of the second the yield of 
milk increased somewhat; but tlie amount of the difterent constituents remained 
the same, although there was a slight decrease in the per cent of fat. The cost 
of milk was about the same as for the first period and the cost of fat somewhat 

higher. • • • 
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" [In the thiid period] there was abont the normal decrease in milk yield, bat 
acoonqtanied by a slight falling off in total solids, more noticeable in the per cent of 
fat. The cost of milk and fat production was greater in the third period.” 

The 2 other trials in 1802 were each with 10 cows. The first con- 
tinued through August, and the second from September 1 to October 
15. Tlio grain ration was the same thronghout both trials excei>t in 
the last period (corn silage), when it was changed to one somewhat 
richer in protein. Tlie results for the 2 trials are summarized below : 

Comparison of alfalfa fodder with oat-and-pca fodder on cows. 



Food per day. 

Y leld per day of— 

Fat 

1 Dry matter eaten 

1 per pound of— 

Cost 
of food 
per 
pound 
of 

milk. 

Total 

di/:;eHtible 

nutri- 

ents. 

Kiitritlvo 

ratio. 

, MUk. 

I 

Total I 
solids. 

cuntLui 

of 

milk. 

Milk. 

Total 

solids. 


Pounds, 


Pouiidt. 

l^ounfh 

Per cent 

Pounds. 

Pounds. 

Cen t. 

AUalfa fo»ldcr 

n 76 

1 7.1 

21 71 

2. 76 

3. 71 

1.03 

8. 09 

0. ()6 

Oat and pea fodder . 

12 H8 

1 8 1 

19 18 

2 54 

3. 82 

1.03 

7. 71 

.75 

Oat and pea fodder . 

It IH 

1 8 2 

19 70 

2 .62 

3.40 

1.11 

8.69 

.80 

Alfalfa mddor 

1 12 44 

1.5.2 

19,74 

2.4.6 

3 2(5 

1.03 

8.30 

.75 

Corn ailago ‘ 

1 14.04 

1.8 

18.75 

2.45 

3.82 

1.21 

9.29 

.91 



• Giain r.itioii 






tlio80(‘on(l period tlioio -vras considerable falling off in tlio milk yield and in 
the amount of the milk couHtitm nts, altliougU there was a slight improvenient iii 
the (piahty of the milk. The cost of milk and solids was increased. . . , 

“In changing from oat'and-poa fodtlcr to alfalfa fodder the nutritive ratio of the 
ration was im^o much nariowcr. Thcie was a dccicase in the total cost of 
the food, but the milk yield renminod abont the same. The per cent of fat in the 
milk was less. The cost of production was lower for milk and for total solids. The 
cost of fat produced was almost exactly the same. In changing from alfalfa fodder 
to corn silage, althongli there was also some change in the grain, the nutritive ratio 
was made much wider. , . . 

“There was a fairly normal decrease in the milk yield. There was an increase in 
the per cent and in the amount of fat.’' 

In 1893, 3 trials were made witli alfalfa. The first trial was with 10 
V.OWS and lasted from May 17 to July 15, t iioriods, the grain being 
changed the se(‘ond period to a ration containing somewhat less nitro- 
gen. The second trial during July was with 9 cows, and the same 
grain ration was used as in the last part of the preceding trial. The 
third trial was with the same 9 cows, and lasted from August 17 to 
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September 15. In tbis trial a different grain ration was used. The 
summary of the results follows: 

Comparisons of alfalfa fodder with other green fodders on cows in 189S, 



Pood per day. 

Yield per day of— 

Fat 

Dry matter eaten 
per pound of— 

Cost 
of food 


Total 

digestible 

nutri- 

euta. 

Nutritive 

ratio. 

MUk. 

Total 

solids. 

content 

of 

milk. 

Milk. 

Total 

solids. 

per 

pound 

of 

milk. 

Com silage 

Founds, 
10. 01 

1:7.1 

Founds, 

24.53 

Founds, 

3.49 

Fer cent. 

4.47 

Founds. 

0.76 

Founds. 

6.60 

Cent. 

0.62 

Alfalfa and rye fod- 
der^ 

12.04 

1:6.5 

23.05 

3.18 

4. 39 

.86 

6.25 

.60 

Alfalfa fodder 

13. 16 

1:5.7 

22 53 

3.16 

4.42 

.95 

6.75 

.04 

Oat-and-pea fodder. . . 

12. 77 

1:6.4 

22. 69 

8.12 

4.28 

.86 

6.26 

.08 

Oat*andj>ea fodder. . . 
Alfalfa fodder 

12.95 

1:5.4 

25.64 

8.56 

4 26 

.77 

5.54 

.62 

16. 37 

1:5.6 

23.02 

8.16 

4.20 

1.02 

7.41 

.65 

Olovor hay and oat- 
and-pea fodder 

13. 98 

1:6.8 

21.67 

8.08 

4.66 

1.06 

7.43 

84 

Alfalfa fodder and 
corn silage 

16.02 

1:7.0 

23.30 

8.32 

4.49 

1.10 ' 

7.71 

■71 


^ Grain ration changed. 


*^[Iu cliaiigitii; from the first to the second period] there ^vll8 iihout a normal 
deerease in milk yield. The cost of milk and of fat was about the same for both 
periods. The nutritive ratio was made somewhat narrower when ryo fodder was 
discontinued and more alfalfa fed. There >va8 considerable increase in the amount 
of protein. TJiere was a slight decrease in the milk yield, probablj less than the 
normal. The milk and its fat cost somewhat more. In changing fiom alfalfa to oat* 
aiid*pea fodder more fodder and grain were fed; the amount of digestible ])rotein 
remained about the same, hut there was a little falling off in the total nutrients. 
The cost of the ration was somewhat greater, also the cost of the milk and fat, 
although there was no falling off in milk yield. ^ 

changing from oat-and>pea fodder to alfalfa fodder in the second trial there 
was somewdiat more than the normal falling off in the milk yitdd. The milk and 
the fat cost a little more for the second period than for the lir^t. . . . 

“ [Comparing the two rations in the last trial] there w'as considerable increase in 
the average milk yield for the second period and the milk and fat cost less, although 
there was a slight decrease in average per cent of fat in the milk.” 

The results of 2 trials in 1894, the first with 9 oows and lasting 
during May, and the second with 8 cows, lasting during June and July, 
are sniiimarized below: 

Compaiisone of alfalfa fodder vdth eom tilage and with oat-and-pea fodder on eow$ 

for 1894. 



Pood per day. 

Yield per day of— 

Fat 

coil tent 
of 

milk. 

Dry matter eaten 
per pound of— 

Cost 
of food 
per 
pound 
of 

milk. 

Total 
(ligoH tilde 
nutri- 
ents. 

Nutritive 

ratio. 

Milk. 

Total 

solids. 

MUk. 

Total ^ 
solids. 

Hay and corn silage . 
Corn »ilago and al- 
falfa fiahlpr. 

Alfalfa fodder 

Alfalfa f^^der 

Oat-and-pea fodder . . 

Pounds. 
11 ’ r,‘i 1 

41 

13 42 
15. 17 , 
18.68 

1:7.4 

1*6.4 

1:4.1 

1:0,4 

1 ; 6. 9 

Founds. 
22. 51 
24.81 

22. 44 
27 32 
25.38 

Pounds. 

3.10 

3.25 

8.18 
8. 60 
3.35 

Fer cent. 
4. 25 
4.47 

4.45 

8.88 

8.77 

Pounds. 

0.06 

.82 

.00 
.89 
1. 00 

Founds. 

6.94 

6.20 

6.06 

6.61 

8.20 

... 

sss 
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'^[In the comparison of alfalfa and oat-and-pea fodder] the ration for the second 
period had a little wider nutritive ratio than that for the first. There was an 
increase in the amount of eu(‘h digestible constituent and an increase of the fuel 
value. The cost of the ration was somewhat less. There was a decrease in milk 
yield at about the normal rate; the percentage of fat was, however, slightly lower. 
There was a slight increase in the cost of milk and more in the cost of fat. The 
average gain in weight per cow for June was 11.6 lbs, and for July 2 Ibs.^^ 

The results of several other trials made during 1894 are reported, 
but as the grain was changed in these as well as the green fodder, ren- 
dering it difficult to tell how much of the result was due to the change 
of green fodder, the data are omitted here. 

lu conclusion, some general observations are given on the results of 
these numerous trials of feeding alfalfa to milch cows, and a compari- 
son is given of the average composition of alfalfa fodder and of corn 
fotldcr. 

** \Vlien alfalfa fodder was siibst itiited for some other food or the amount of alfalfa 
in the ration increased, there followed in 10 inatancos a dccreaao in the cost of 
the milk, in 2 instances a very slight increase »n cost, and in 2 instances the cost 
of milk was practically the same. There was an increase in the yield of milk in 7 
inatancos, a decicaso in 4 instances of about wliat might noiinally be expected to 
occur without change of food, and little change in yield in 3 instances. 

When the change was from a ration containing alfalfa to one containing less or 
no alfalfa, theie followed an increase in the cost of milk in 10 instances and there 
was about the same cost once. There was a decrease of the milk yield in 9 instances, 
and an increase of the milk yield in 2. 

^‘Whoii alfalfa was substituted for other foods in the ration or the amount of 
alfalfa iucreased there followed a docioase in the cost of fat in 7 instances and an 
inciease of (ho cost in 6 instances. There w'as an inciease of the amount of fat in 6 
instances, a decrease in 5 instances, and little change in amount twice. 

When the change was from a raiipn containing alfalfa to one containing less or 
none, there followed an increase in the cost of fat in 9 instances, a decrease in cost 
once, and there was about the same cost twice. There was an increase of the 
amount of fat in 3 instances, a decrease in 3, and about the same amount of fat in 5. 

** When the change in the ration was to more alfalfa, or to alfalfa in place of some 
other food, there followed a decrease in per cent of fat in milk in 6 nistauces, an 
increase in 3, and little change in per cent in 4 instances. When changed fiom a 
ration containing alfalfa to one containing loss or none, there followed an increase 
in per cent of fat in (» instances and a decrease of per cent in 5. 

“There has heou usii.illy an increase in milt > ield aeooinpauying the use of alfalfa, 
although tln^re was often at the same time a decrease in the per cent of fat. With 
alfalfa fodder rated at the same cost as other fodder theie uas generally a decrease 
in the cost of milk when the alfalfa was led, and not much change in the cost of the 
fat i)roduccd, 

“Corn fodder (fully matured) in the results accompanying its use has compared 
most favorably with alfalfa; hut except in the form of silage it is only available for 
a short time in the fall before frost. Alfalfa is ready for tlie first cutting about the 
time for jilanting corn and about as early as rye fodder can he cut. Tlie i)ioi>ortions 
of constituents also differ so widely between alfalfa and corn fodder that these plants 
can not well he considered as substitutes for each other but as supplementary. For 
making rations like those usiMilly fed, coarse fodder and giaiii foods, in general 
cheaper than those used with corn fodder, can be led With alfalfa. The more highly 
nitrogenous grains and hays fed with corn fodder or silage, however, have a much 
higher monurial value, which fact is often of wide importance. 
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^^Tho palatal >ility of alfalfa or of corn (maize) is greater than of most other forage 
plants of rapid growth that will yield heavy crops. This is a matter of the greatest 
importance, for ^^llile the milk may teiiiporaiily be produced at the exp<uiKc of loss 
in weight of the anim.al, the flow of milk iiuist bo sustained by the food taken in 
excess of that necessary for inaiiitonan<*e. 

**Any discussion of the general fluctnaM'ons of milk yield ns influenced by the 
propoi lions of the difl'erent eonstitnents of the food, and by the nutritive ratio of 
the ration, is reserved until some ilata lioin winter rations fed for longer peiiods shall 
be published." 

Pasture vs. pasture and grain for milch cows, J- 11. SiiEPrKUi) 
(North DaJi'ota Sia, UuL pp. 6S--7;J). — Two lots of 2 cows etudi were 

fed grain ra, no grain wdth jnisturngo in alternating periods of 2 weeks. 
The pasturage was composed of mixed tanm grasses and clover and 
was of good quality. The grain appeals to Imve been bran and shorts. 
The yield and composition of the milk are tabulated and a financial 
statement given. 

There was an incroase in the yield of butter fat and a small gain in flesh when 
grain was fed. The gain in butter tat comes liom an increased yield of milk, as no 
increase in the percentage of fat, of any account, is shown/' 

The financial statement shows a profit of $7.00 from feetling the 
grain. 

Pig feeding, H. T. {Orajon Sta. Bui pp, 49-5 ph , .?). — 

A litter of 8 i)igs, seven-eighths Berkshire, was fed together during the 
summer largely uu grtnui vetch with a grain ration. ‘‘Tigs are very 
fond of the vetch. They w'ould very often leave their grain for the 
vctch.’^ After the sa])i)ly of \etch was exhausted they received shorts 
and w ater, 

October 1 the pigs wmuo iUvid<Ml into*tw’o equal lots for the fattening 
period, which lasteil until January 18, when tliey w tu’e slaughlered. At 
the beginning of this period the pigs ranged from 95 to 159 lbs. in 
weight. Lot I w as fed rraekod wheat w’hich was soaked in water from 
one feed to the next, and lot U was fed a mixture of 2 parts of criusked 
wlieat, 1 part of shorts, and 1 pait of cracked oats by weight up to 
January 4, wlien the oats wen* diswmtinned. The data as to food con- 
sumed and gain in weight are tabulated lor each x*ig iti iteriods of 4 
we('ks. The average results for each lot are shown in the following 
table: 


Cntcled. uhtat r/j. grain mixture for jugs. 


Lot 1, cracked wheat 
Lot 2, grain mixture 



Aveiaffo 

dail\ j:;nii 
iuMoijfht 

Total food 

1 consumed. 

Food con* 
Btiined per 1 
ptMUid of 
gain. 

Co^it of 
food per 
potijiu of 
gain.^ 


Pounds. 

Pounds. 

Pounds. 

CmU. 


1.40 

8,052 

4. 72 

1 8.07 


1 70 

j 

3,210 

1 

4. 28 

2.80 


1 Cracked wheat 05 eta., oata 00 ota., and shorts 60 eta. per 100 Iba. 
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At the time the pigs were slaughtered they ranged in weight from 
281 to 367 lbs. The data obtained at slaughtering are tabulated aud 
plates are given showing the whole and sections of the carcasses. 

Lot 2 gained 752 lbs., or an average daily gain of 1.7 lbs. each. Lot 1 gained 646 
lbs., or an average daily gain of 1.46 lbs. The pigs fed on tin* mixture ate 156 lbs. 
more of grain than those fed on chopped wheat alone. The shorts fed to lot 2 was 
a little cheaper than chopped wheat, hence the cost of iirudiiciug a pound of pork 
was a little less in this lot than in lot 1. 

bushel of chopped wheat, 60 lbs., produced 12.9 lbs. of gain in lot 1. At 4 cts. 
per pound gross weight for the pork it would give a leturn of 51.6 cts. per bushel for 
the wheat. In lot 2 there was a gain of 14 lbs. for every 60 ll)*^ of grain con> 
Biuued. . . . 

the pigs could have been slaughtered 4 weeks earlier the results would have 
been a little mure favorable. * . . 

** The pigs of lot 2 were more uniform in size. This was i»artiJilly true at the 
begiimiug, there being one in the lot a few pounds lighter than the olhei*s. The 
pigs fed on wheat alone ^orc imicb more sluggish in their habits. They did not 
move about with ns much ease as the other lot. 

In table showing weight of organs there is a striking difference in the weight 
of the livers of the two lots. Lot 2 ranged from 5 lbs. to 7 lbs. 4 oz., while in lot 1 
the range is from 3 lbs. 4 oz., to 4 lbs. 4 oz. The kidneys of i>ig No. 1 in lot 2 were 
abnorruHlJy large, weighing 10 oz. They were not healthy, slight watery tumors 
being found on them. There w’as more inside fat in lot 2 than in lot 1. Of the 
intestines there was a greater weight in lot 1 than in lot 2. . • . The shrinkage 
[in dressing] was nearly the same in each lot.’’ 

On the composition of some French and foreign oats, Balland (Jour. Ayr, 
Prat.f f)0 (lS9o)f No, 11 ^ pp. SS*> .hn<S’). — T he general results of foo.l analyses of oats 
fi'oni different countries are stated. 

On the comparative digestibility of sugar, fodder, and distilleiy beets, P. 
Gay (Ann, Agron,^ SI No. pji. 14o-171, ffgtf . ”). 

The systematic use of potatoes as food for animals, A, GiitAitn {Compl. liend,, 
ISO {im), No. 18, pp. 969-974). 

Food plants of the North American Indians, V. IIavakd {Torrey SB 
(1895), No. S, pp. 98-m). 

The frozen meat trade as conducted in the Colonies and Great Britain, II, 

A. Bkijck (AyJ. (iaz. N. S. W., 6 (/W), No. 2, pp. 05-1 rim report deals with 
best l)roed8 of aho<‘p lor export, the export meat trade of Australia, preparation of 
meat for exjjort, cold storage, de(*e])tion.s practiced in the frozen meat trade, aud dis- 
tribution of irozen meat in Knglatnl. 

The utilizatioii of sugai-beet molasses, M. lloiT.ut’NG (ruhliny^e latutw. Zfy., 
44 (1895), No. Of pp. 285-294). — With speciid refer<‘nee to its value as a food for 
doiuesiio animals. 

Rations fed on 27 farms, Bolsikk (Uout. laudw. rnnae, 2? (1895), No. SS, pp. $57^ 
S58 ). — Tlie means of improving certain faulty rations are poin(e<l out. 

Feeding experiments with peanut meal aud malt sprouts, Sciir.KcuiEu (Tirol, 
landw, mtter, 14 (1895), No. 9, pp. 81, SS). 

Causes of the color of brown bread, L. Boutuoux (Compt. Hend., ISO (1895), 
No. 17, pp. 934-957)* 

On the changes in making brown bread, J. Cuappuis (Compt. Nend., ISO 
(1895), No. 17, pp. 933, 934). 

Food oolora and food preservatives, H. Lkffmakk (Dietetic and Jlyy. Gag,, 
1894, October; eeparaie, pp. 11). 

Conservation of meat, Wackeii (Chem. Ztg., 19 (1895), No, 39, p. 913, fig, 1), 
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Means of supplying the deficiency of straw and forage {Ann, Soi, Agron.^ 6 
(ms), If, m, s, pp. m-sse). 

Peanut oil with sour milk as a food for calves, M. Petehsbn {III, landw, Ztg., 
1894, Xo, 96; ab$, in Milch Ztg,, S4 {1895), No, 6,p, 76), 

A feeding experiment with rape cake on milch cows, von LiEBENnERG {Mitt, 
Ver, Ford, landw, Verauohw, Oesterr,^ 1894, IT, No, 9, pp. 155-140), 

Feeding experiments with sorghum bagasse for milch cows, H. Weigmann 
{Landw. Woohenhl, Schles.-HoUt., 4") (isni)^ No, 10, pp. 150-154), 

Effect of oat straw and vetches on milk production {Fuhling's landw, Ztg,, 44 
{1895), No. 9, p. 595).— A brief note in which the author favors tlie feeding of oat 
straw, hut disapproves of the free use of vetch seed for milch cows. 

Dairy herd lecoid, 1894, J. H. Shei'Pkrd (North Dahota Sta. Bui. 16, pp. 65-68). — 
A hi iof record is gi^en for 1894 of the station herd of 10 ordinary cows (grades and 
natives), together with a financial statement showing a profit from butter making 
of $237.74 for the herd. The average yield of butter per cow dining the year was 
220 lbs. The host record was from a grade Jersey, making 337 lbs. of butter, and the 
poorest from a *‘scrub/^ yielding 143 lbs. of butter. 

Potatoes as a food for cattle and sheep, A. Girard (Jour. J(jr. Brat., 59 (1895), 
No, SO, pp. 709-71S), — Kec(‘ut experiments by the author indicate a high feeding value, 
for potatoes, esiiecially when cooked. 

Value of rape for sheep, J. A. Grvig (Iheeders* Gas., 1895, Mag SS, pp. SS4, SS') 
figs. S), — Reference is made to favorable results with rape in Canada, Michigan, and 
Wisconsin. 

Cattle and buffaloes of Assam, FI. Z. Darraii (The Agl. Ledger, 1894, No. 14, pp. 
IS), — A popular article noting qualities, uses, care, and diseases of these animals in 
Assam, Calcutta, 1891. 

The polled breeds of cattle, J. L. Thompson (Agl, Gaz, N, S, W,, 6 (1895), No, 
S, pp, 114^181, pU. 4). — The breeds discussed are Polled Aberdeen or Angus, Galloway, 
Norfolk, and Suffolk. 

Cattle breeding in Belgium and the means of encouraging it, T. Vernieuwk 
and T. VAN Autgaerden (Bui. Min. Agr. Belgique, 10 (1895), No. 4 and 5, pp. 443-475). 

Heredity in domestic animals, D. S. Jordan (Aha. m VpJo-DaU Dairying, 4 
{1895), No. S, pp. 179-184). 


VETERINAEY SCIEHCE AND PRACTICE. 

Big head, A. W. Bitting {Florida Sta. Bill 26^ pp. 53-03, figs. 11).— 
Big head or shoulder (Osteo-porosis) was found among horses in a 
number of localities in the State. The author considers the evideiH*e 
of the contagiousness of this disease inconclusive, and he found but 
little difference as to the susceptibility of native and imported stock. 
The cause is regarded as unknown. 

<^One of the first symptoms noticeable is the dropping of the croup. . . , Fol- 
lowing this is weakness of the back and enlargement of the bones of the face or 
lower jaw or of the shoulder. . . . The ribs gradually change so that a round- 
barreled horse becomes fiatsidod, with a tendency to hang heavy below. The back 
becomes straight, and the younger the animal the greater the tendency to become 
elevated or arched. . . . 

^'A peculiar lameness precedes or accompanies all the processes. The lameness 
•omes on very suddenly, at first very difficult to locate, appearing at one time to be 
in one joint, and found in another when an examination is made. . . . 

**The lameness ceases as quickly as it comes. The animal assumes a very peculiar 
gait. There is little shoulder movement, the steps are short, executed as if there 
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iras stifbess in all the joints; the hind legs are carried farther under the body than 
natural^ thus giving the ap^tearance of kidney trouble.’^ 

An animal once affected is said never to recover. However, the 
author states that the greatest improvement in the animal’s condition 
may be effected by affording rest, and by the administration of lime in 
the drinking water, or by giving daily one or two tablespoonfuls of 
dicaleic phosphate of lime with the food. 

Leeches or leeching, A. W. Bitting {Florida 8ta» Bui. 25^ pp. 37’-48j 
figs. 4 ). — Other synonyms for this disease, whieli attacks horses, mules, 
and cattle, are bursatte and round-celled sareoioa, 

, ^^Leeclios is a noii-fontagious, mnlignant disease, cliaiacterizcd by an external 
sore, in which there are tissue changes involving the epithelinni, connective tissue, ' 
musedes, tendons, hones, or glands, assoi^ated with the development of bodies known 
as leeches. The disease is slow in its iirogress, and has a tendency to recurrence 
during hot, damp weather.’^ 

Ill Florida the disease is widely distributed, hut is most prevalent on 
low lands and usually occurs during the warmest months. 

‘^The disease hej^nis with a slight local swelling, boat and pain, a thickening of 
the skin and the tissues immediately beneath. The thickened portion gradually 
decreases from the center outward, but leaves a well-defined base. This outline may 
not be perceptible to the oyo, hut can he distinguislied by the sense of touch. The 
whole is movable, and the skin ina\ not be attached to the iudiirated part, or to but 
A small portion of it. In from 2 to 10 days small spots like the pointing of aii 
abscess may ho seen. The hair falls out, and drops of } cllowisli, watery fluid oxiulo. 
Aitoss these points the akin will hieak, and a malignant sore is formed. 'J'ho tissues 
aie broken dowm, and all unilc to foim one open surface, which never extends 
beyond the indurated base. Tlio edges of the skin turn hack, leaving a decided 
mark between what seems to he the diseased tissue and what seems to be healthy. 
Such a division does not actually take idace. Within the thickened tissue are 
formed the small bodies, called the leech. At first they are very small, but begin 
to enlarge, and attain the size of a pea, of a grain of corn, and even become half an 
inch in diameter. They are readily separated from the fibrous tissue and resemble 
a sandspuT (bur of CenchruB irihuJoidcB),*^ 

The legs below the knees, the fetlocks, heels, feet, lips, breast, and 
belly suffer most. The nature and cause of this disease arc not under- 
stood. Microsiiopic examinations of tissue were made and a number 
of oases were treated. Medicinal treatment was usually ineffectual 
and excision, or removal of the diseased tissue, is regarded as the most 
satisfactory method of treatment. 

Lameness in horses and mules, T. Butler {Mississippi 8ta. Bnl. 
31, pp. 41-54). — The-topics treated are the following: General indica- 
tions of lameness; causes, symjitoms, and treatment of foot puncture, 
foot evil, founder (laininitis), ringbone, splint, bone spavin, stifle (lux- 
ation of the patella), and strains. The main points of treatment recom- 
mended for these various troubles are as follows : For foot puncture, 
making an openingfor the escape of foul matter and the use of a 4 per cent 
solution of carbolic acid; for foot evil, the application at first of strong 
liquid carbolic acid, and subsequently of a 4 per cent solution of car- 
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bolic acid; for founder, the local use of water or of a poultice of wheat 
bran or flaxseed meal; for ringbone and splint, blistering with 1 part 
red oxid of mercury to 4 parts of lard (and firing); fbr bone spavin, 
blistering; for stifle, blistering, returning the patella to its proper posi- 
tion and preventing for a time the leg from being extended backward; 
and for strains, the application of 1 part of the fluid extract of bella- 
donna in 7 parts of dilute alcohol. 

An outbreak of bovine rabies, J. B. Paige [MaHsachusetts Hatch 
Sta, Bui, 27^ pp, 23-38j map 1), — ^In Ware, J\rassa(*husetts, 20 head of 
cattle on 5 farms died with a disease that was diagnosed as rabies. The 
history of the outbreak is recorded and the disease traced to a mad dog. 
The symptoms are fully described. Among the most important of these 
were a state of intense uneasiness and excitement, grating of the teeth 
with champing of the jaws, frequent fits of bellowing, and continued 
straining. The temperature remained normal and the alterations of 
the pulse were slight. Death resulted in from 1 to 7 days after the 
first signs of illness. Nine of the animals averaged 24| days between 
the time that they were bitten and the first indications of illness. In 2 
other animals the period of incubation was 47 and 68 days. 

Tuberculosis and tuberculin at the Massachusetts Agricul- 
tural College, J. B. Paige (Massachusetts Match Sta, Bui, 27 j pp,. 
3-23). — A dos(irii)tion of the station barn, a history of the herd, and a 
report of tuberculin tests are given. Of 32 animals slaughtered in 
June, 1801, only 7 were free from tuberculosis, while only 2 were badly 
affected. With 3 animals which on postmortem examination were 
found to be apparently sound, an injection of tuberculin produced a 
marked rise in temperature. In one case where the aiitoi)sy revealed 
the presence of tuberculosis, the injecdion of tuberculin was not fol- 
lowed by a well defined reaction. The tenq)eratures of the animals 
tested are tabulated. It was found impracticable to disinfect a barn 
which had become thoroughly infected with the germs of tuberculosis, 
and in such a barn tho comph^te eradication of the disease is regarded 
by the author as well nigh impossible. 

Poisoning of cattle with nitrate of soda, J. B. Paige 
chusetts Hatch Sta. Bui, lV, pp. 39 /2).—ln a herd of 15 cows 11 died 
as a result of eating nitrate of soda, given by mistake with the feed, 
instead of common salt. Of the animals that showed signs of sickness 
only 3 recovered. Among the symptoms w ere i)aralysis of the posterior 
parts of the body, purgation, and dai'k and sw^oHen anus and vulva. 
The condition of the heart and lungs of the animals submitted to post- 
mortem examination indicated death from asphyxia. 

Beference is made to similar cases in which nitrate of soda had 
poisoned horses and cattle. In one case a horse was relieved by the 
administration of strong' infusions of cofl'ce and alcohol and irritant 
clysters. 

Scab, lumpy jaw, and anthrax, D. A. Cohmack {South Dakota Sta. Bpt. 189 $fpp, 
96--105).--h reprint of Bulletin 36 of the station (E. S. R., 5, p. 203). 
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Parturient apoplexy, J. A. Gilbutu (Kew Zealand Dept Agt.^XeafleU for Farmers 
No* pp* popular article giving flymptoma and treatment. 

Ergotism in cattle, J. E. Ciiaiii.ton (New Zealand Dept Agr.^ Leaflets for Farmers 
No* 11, pp* A popular disouaslon of the cause, symptoms, and treatment of this 
disease. 

Detection of tuberculosis bacilli, E. Senft (Pharm* Post, 1895, No. ^8, p. 177; 
abs* in Chem, Ztg*, 19 (1895), No, S8, Pepert, p, 133)* 

Rupture in cows (Deut landw* Prcsae, 32 (1895), No* 34, p, 321, figs* 4), — Methods 
of bandaging are shown. 

A contribution to the study of swine plague, hog cholera, and pneumo- 
enteiitis of swine, W. Silbkkscumidt (Ann* Inst Pasteur, 9 (1895), No* 2, pp, 
Gd-^m)* 

A contribution to the study of venoms, toxins, and antitoxic serums, A. 
Calmeti'K (Ann* Inst Pasteur, 9 (1895), No*4,pp* 225^^251)* 

Concerning a variety of Bacterium chauvoei, 6. P. Piana and B. Galli- 
Valbbio (Ann. Inst Pasteur, 9 (1895), Nd* 4, pp* 258-264, figs* 5), 


DAIEYING. 

Creamery practice — ^Babcock test vs. space system,” J. B. 

Lindsey {Massachusetts Bd.Agr, Dairy Bureau Bui *,2^p.J29^ pis* 2,fig.l ). — 
The object of this study was to compare the results of paying for cream 
at cream- gathering creameries by the space and by the amount of fat 
in the cream. The writer accompanied the cream gatherers of a large 
(ueamery, taking samples from 165 patrons together with the spaces of 
(jream furnished. TJiese samples were tested for fat by the Babeock 
U\st. The results for 50 patrons are tabulated. The fat in the cream 
was found to range from 11 to 22 per cent. ‘‘Three patrons furnished 
cream between 11 and 13 ])er cent butter fat, 8 patrons between 13 and 
15 i)er cent, 30 patrons between 15 and 17 per cent, 73 patrons between 
17 and 19 i)er cent, and 45 patrons between 19 and 22 per cent.” The 
following summary shows the pounds of butter fat furnished per 100 
spaces of cream by difleront patrons and tlie comparative value of the 
same: 

Amount and value of butter fat per 100 spaces of cream. 


Amount of 
but tor fat 
per 100 
epaces. 

A jrstropate 
iiiitnber 
oi patrons 

Pc*r rent of 
X)<UronH. 

Approximato 
amouiit of 
lieali luitter 
por 100 spaces. 

Ai)pro\xin*ite 
\aliif of 
fi’esb bu tter at 
2.5 t ts. per 
pound. 

rounds. 

8 to 11 

4 

2 

Poxnidh. 

11 00 

$2. 75 

11 to 12 

9 

G 

1 1 50 

3 37 

12 to 13 

21 

15 

14 50 

8 G2 

13 to 14 

50 

:io 

35 50 

8 87 

14 to 15 

41 

25 

17 00 

4. 23 

15 to 16 

28 

17 

18 00 

4 .50 

16 to 17 

7 

4 

19 25 

4.81 

17U)18 

2 

1 

20.50 

5. 13 


^‘One observes that 15 per cent of the patrons furnish 100 spaces of cream that 
will make $3.62 worth of butter at 25 cts. per pound; 30 per cent furnish cream 
equivalent to $3.87 worth of butter; 25 per cent furnish cream having a butter 
value of $4.25, while 17 per cent give $4.50 worth of butter for 100 spaces of cream." 
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The calculated difference between the amount paid for the cream by 
the space and by the Babcock test in 30 days amounted in a number of 
oases to an increase where the Babcock test was used of from $5 to 
over $12, and in some other cases to a loss of as much as $23. 

The weight of cream per space was determined in 36 cases, and this 
varied from 0.G22 to 0.971 lb. and average<l 0.75 Ib. 

To determine tlie amount of butter made from cream from different 
patrons 3 different lots were used, one containing 12 per cent of fat, 
another 20.4 per cent, and a third 17 per cent. Butter was made from 
this cream and the amounts of fat in the butter and in the buttermilk 
determined. Samples of the butter were also analyzed. The results 
follow: 

Butter produced from different kinds of cream. 



Spaces 

Fat in cream. 

Butter produced. 

Total fat in 


of croam 
talceu. 

Per cent. 

Amonnt. 

Amount. 

Fat. 

butter and 
buttermilk. 

iSnin|)1o 1 

SJiiJijile 2 

17 

12.0 

Pounds. 

1.68 

Pounds. 
12. 50 

Pounds. 
1. 536 

Pounds 

1.67 

25 

20.4 

3.57 

4.50 

3.440 

3 49 

Sainiiloli 

25 

17 0 

3. 32 

4.25 

8. 200 

3.23 


^ Frpsli - to 2 58 Iba. salted. 


Ac(*ording to the butter-makers’ report the number of si)aces of cream 
required to make a pound of butter was 6.41 for sample 1, 6.55 for 
sample 2, and 5.88 for sample 3; but sample 1 contained nearly 35 
per cent of water. Eeducing the butter to a uniform fat content there 
was required 8.76 spaces of sample 1, 5,56 of sample 2, and 6.19 of 
sample 3. 

These results simply emphasize tho fact that the number of sx)aces of cream 
required to make a pound of butter depends entirely upon the amount of butter fat 
in tho oreara ; and if comparisons are made, the quality of the butter^ so far as its water 
and fat content are concerned, must by no means be lost sight of. The value of 
cream for butter, other things being equal, is governed entirely by the amount of 
butter fat it contains. . . . 

The Babcock test ])roved perfectly reliable in our case. The weight of butter fat 
in the butter and buttermilk agreed practically with the weight of butter fat in the 
cream churned.^' 

The bulletin concludes with an illustrated description of the Babcock 
test and directions for applying it in the payment for cream in cream- 
gathering creameries. 

Cream ripening with pure cultures and pasteurizing, O. B AnNOKis 
{Milch Ztg., 34 {1895), Nos. 8, pp. 119, 130; 9, pp. 134, 135). — A discus- 
sion of the use of pure cultures and pasteurizing in butter making. Tlie 
author has had practical experience with the use of pure cultures, and 
is convinced that they mark a progi-ess in butter making, provided the 
cultures are obtained from a reputable establishment. Instead of mak- 
ing butter making a more complicated and difficult operation he con- 
tends that they simpliQr it, since their use makes it possible to prescribe 
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exact rules for the work, and insures a product of more uniform quality. 
His method of transplanting the pure culture as it comes from the lab- 
oratory is as follows : Ten liters of skim milk is heated for 2 hours at 
800 0. (1700 F.) by placing the vessel containing it in a larger vessel of 
water into which steam is conducted. It is then cooled to 32^ 0. and 
the bottle containing the pure culture is emptied into it, the mixture 
being thoroughly stirred until there are no lumi)s. This reduces the 
temperature 1 or 2 degrees, and this temperature is maintained. After 
about 18 hours the mixture becomes thick and is thoroughly cooled 
without stirring, which should be absolutely avoided after the culture 
is ad<led. This serves as the basal supply from which a starter is made 
every day. 

In transplanting the acid from day to day a quantity of skim milk 
siilficient to sour the cream the next day is heated at 80^ 0. for 2 hours, 
then cooled to about 28^, and 10 per cent of the trans^danted pure cul- 
ture added, and kept at this temperature for C to 8 hours, when it is thick. 
It is then cooled without stirring and kept on ice until used. Before 
using, the top is dipped off, and the remainder well stirred. This is 
repeated every day. The author earni'stly re(‘ommends that a n(‘W 
starter bo prepared every day, and not to us<^ the buttermilk, since 
action of undesirable bactcnda is best ]U‘evcntcd in tins way. The move 
carefully the basal siipjdy of the (nillnre is prepared and kept the 
longer it can be used. It lasts usually from a week to a month, though 
if care is ex(*r<Mse(l it can be used for several months and has in some 
cases been kept for a year and a half. 

Skim milk is recommended for making tlie starter, and never whole 
milk or cream, as the fat in the latter is said to obstuire any bad taste 
which may develo]). 

The following is the proportion of starter re(‘(>inmended for adding to 
the cream: In pasteurized cream, 5 to (> per cent or more; unpasteur- 
ized cream on farms, 4 per cent or more; and at creameries, 5 per cent 
or more. 

Compared with the advantages of using pure cultures the author 
considers the extra labor and expense of the cultures to be of no 
account, lie uses the (*ultures juit up by Blauenfeldt & Tvede in 
Copenhagen. The butter made with the aid of these cultures received 
the highest prizes at recent shows. 

The second part of the pajior is taken up with a discussion of 
pasteurizing cream, based largely on results obtained in Denmark. 
The author concludes that the advantages of pure cultures are greater 
and more certain with pasteurizing. 

Whey butter, H. H. WiNa (New Yoric Cornell Sfa. Bui. 85, pp. 
37^1 ), — An account is given of 21 trials in the manufacture of butter 
jfrom whey during January and February. In those separate trials 
from 1,222 to 3,001 lbs. of whey was used, which ranged in fat from 
0.21 to 0.33 and averaged 0.25 per cent. The cream was raised by a 
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separator. In order to secure a sufficiently thick cream it was found 
necessary to sej)arate twice. In the first separation about one-tenth of 
the bulk of the whey was taken as cream, containing froju 2 to 5 per 
cent of fat, and this first cream” was run through the separator a 
second time. With the Danish-Weston separator this second separa- 
tion was not necessary, as, owing to the construction of the machine, 
cream of good consistency could be raised in one operation. The whey 
was run through the sei)arator immediately after it was drawn and 
before it had cooled down, although no difficulty was experienced as 
far as flavor of the butter was concerned from holding the whey 24 
or even 48 hours before separating. It is recommended to separate the 
whey at once, and where possible to churn the cream preferably within 
24 hours. 

‘‘The cream from the whey, containiDg as it does, very little casein, very 
easily, quickly, and completely churned at a low temperature. The most complete 
churning was obtained when the churn was started at a temperature from 48 to 
54^ F., the time required in most cases being loss than 20 miuutes.” 

On the average, 2.57 lbs. of butter was made from each 1,000 lbs. of 
whey, and as the whey averaged 0.25 per cent of fat, nearly all of the 
fat in the whey was recovered. 

The quality of the whey butter is pronounced good, being scarcely, 
if any, inferior to that made from whole milk, (lood judges were 
eitlier unable to detect any difference between whey butter and butter 
from milk, or only slight inferiority in the texture and flavor. 

Whether or not whey butter can be profitably made is not discussed in 
the bulletin, althougli the additional exiieiise incurred is pointed out. 
As to the amount of fat which might be saved in this way it is esti- 
mated that the whey produced in l^ew York State annually contains 
4,342,362 lbs. of fat, Avhich would make 4,770,598 lbs. of butter, Avorth, 
at 20 cts. per pouud, $995,319, or about 50 cts. for each cow in the 
StcltB. 

A milking machine {Southern Planter^ 56 {1895)^ No. 5, p. 234 ). — 
This article is taken from the Farmer and Siovh Breeder yOi England, 
and describes several successful trials a\ ith the Thistle milking machine, 
invented by Shields and Elliot. 

The principle of this machine is a amcuuiu, caused by the complete exhaustion of 
the air iiom a storage tank, and the connectiug tubes all round the byre. The 
exhaustion is caused by an air pump, wluch can bo driven by a belt from a steam, 
gas, or oil eugiuo, or horse power; or 2 hoi8epowc3r is enough to milk 20 cows. 
One man driving an air pump can milk 4 cows at a time. The most interesting and 
intiicate part of the whole machine is the ciqis, and the similarity of tlieir action 
to the hand milking, or to the sucking of the calf. The pulsation of the cup on 
the teat is caused by the vacuum vibrating Irom 5 lbs. to 15 lbs.; when at 15 lbs, 
thi eup closes on the teat; at 5 lbs. it relaxes. The x>ulsatiou must he regulated to 
about 45 strokes per minute.'' 

Ill the trials the machine milked a number of heifers with very small 
teats, and did it so thoroughly that Avheu they were afterwards stripped 
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by hand less than 2 gills of milk was obtained from the lot. A herd 
of Ayrshires with very large teats was milked dry with the machine. 
“The size of the teats made no difference; . . . there was nothing 
left.” The machine had been in regular use at one farm for 1 year and 
at another for 6 mouths. It is said that it is being i)laced in several 
dairies in ISngland. • 

The physiology and mineral material of milk, C. Pages (l^ev, ser, 4, 3 
(1895), No. 18, pp. 889-061, figs. 4). 

On the bacteriology of St. Petersburg milk, M. P. Saciiahekow {Wratscli, 
1898, No, 16, p. nhs. in Chcm. Ztg., 19 {1898), No. SS, Uepei'i., p. 111). 

On the excretion of bacteiia thiough the milk glands, and on the germicidal 
properties of milk, F. Basenau {Arch. Uyg., No. 1, pp. 44-86). 

Concerning butyric acid feimentation, K. Baieii {('enthl. Bali, und Par. Ally., 1 
{1896), Nos. 1, pp. 17-33; S, pp. 84-87; n, pp. 118-180). 

Sterilized milk, Duclaux {Ann. Inst. Pasienr, 9 {1801). No. 4, pp. 381-288 ). — A 
critical review with special reference to the value of Rteiilized milk for infants. 

The preparation of milk for children, I, 1U('Kiiaus {Dent, landw. Presse, 33 
(1898), No. 41. p. 386 ). — A popular article on ii moral in i? the advanta^ii^t's of Rtorilization. 

Milk for children, A. Si i’ izrr {Die Milch ah K indent ah rung. Bonn: 1898). 

Cream ripening with bacillus No. 41, IT. W. {Cenibl. Bakt. vnd Par. AUg., 
1 {1895), No. 11, pp. 388-301). 

Estimation of acidity in milk, M. Schaefeu {8taz, 8per. Ayr. lidl., 36 {1804), 
pp. 161-167: ahs. in .lour. Chem. Soc. London, 67-68 ( 1801), p. 9i), 

On the unreliability of the creamometer for determining fat in pasteurized 
milk, P. Cazenki’VK and K. ilADDON {Jour. Pharm. et Chm., scr. 6, 1898, No. l,p. 
393; ahs. in Chcm. Zty., 19 {1808), Xo. 38, Bepert., p. 128; and Bcv. Mernat. P'ahif,, 8 
{1808), No. 9, pp. 163, 183). 

How can good skim-milk cheese be made from centrifugal skim milk? J. 
Samek (Tirol, landw. Bliittcr. 11 {1898 No. 10, pp. 90-01), 

The detection of milk adulteiation and its nature, and the calculation of 
the amount of water added or the extent of skimming, P. Krueger {Mollc. Zty., 
9 (1808), Nos. 6, pp. 73, 74; 7, pp. SO, 90). 

Milk inspection and milk standards, H. Leffmann (Med. News, 1898, Feh. 3; 
separate, pp. 5).— Tlio anilior discusses at sonic leu<»th the danger of the transmisj- 
flioil of (liseiise tliroilgll nillK, and contends that the sanitar;) control of milk sup- 
ply is a matterof fir more importance tluaii the control of the clieinical composition, 
witli which the proMMit milk inspect ion usually stops. 

Butter making, E. E. Kaufman {North Dakota Ata. Bui. 16, 74-80). — Popular 

remarks on cream raising, churning, washing, salting, working, and packing butter, 
together witli notes upon dairying. 

On the composition of cheese-factory washings, A. Br>MER {Ztschr. angew. 
Chem., 1898, No. 7, pp. 104, 198). 

The dairy industry in Denmark, Schleswig-Holstein, and Holland, F. Delen 
and S. Tanghe {BuL Min. Ayr. Belgique, 10 < 1898). Vo. 4 and pp. 318-481, figs. 34 ). — 
This report treats of the management of cattle, cod[>cr,'di\'ii creameries, sale of milk, 
pastoiirizution, mauiifacture ol butter and cheese, <lairy apparatus, and dairy schools. 

TECHNOLOGY. 

Concerning the appearance of bacteiia in the products of sugar manufactur- 
ing, A, Stift {Cenihl. Bakt, und Par. Ally., 1 {1895), No. 7 and 8, pp. 327-383). 

Estimation of starch in compressed yeast, F. Filsingkr (Chem. Zig.^ 18 (1894), 
p. 743; abs. in Jour. Chem. Soo. London, 67-68 {1895), p. 93). 
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Bstimation of crystalUzable sugar in raw sugara, M. Karbz (Chm, Cenibl, 17 
(2S94)f pp* 845 f 846; Ztsehr* Zuekerind,, 8Sppp» 81-84). 

Gravimetric estimation of glucose, F. Oand (Compt, Umd., 119 (1894) y pp. 478 p 
479; dbi. in Jour, Chem, Soo, London ^ 67-68 (1895) p p, 98), 

Gravimetric estimation of sugar by means of alkaline copper solution, L. 
GrCnhut (Chem, Zig., 18 (1894), pp, 447, 448; ahs, in Jour, Chm, Soc, London, 67-68 
(1895), pp, 91, 92), 

Muscovado sugar making in Antigua during 1894, F. Watts (Sup, Agl, Jour, 
Leeward Islands, 1895, Jan. 17). — This article is devoted to maimfactiiring processes. 

The origin of wine lees, A. Jorgensen (Centhl. Baht, und Far. Allg,, 1 (1895), No, 
9 and 10, pp. $81-889). 

On judging the quality of barley for brewing, C. Kraus (J)eut. landw, Presso, 

88 (1895), No. $4, pp. 820, 821). 

Studies of the amorphous nitrogenous organic compounds of beer worts, 
II, ScHJERNiNG {Zischr.analyl. Chem., 84 (1895), No. 8, pp. 185-147). 

A contribution to the knowledge of gall formation with reference to tanning 
products, M. KCstenmachbr (Fringsheini^e Jahrh. wiss. Bot., 86 (1805), No, 1, pp. 88- 
185, pU. 0; ahs, in Bot. Cenihl,, 68 (1895), No. 6,'pp. 182-184). 

Caoutchouc, A. DEwitVKE (Bev. Ques. Sci. Brussels, 7 (1895), April, pp. 560-588).-^ 
The producing this product, its physical and chemical properties, purifica- 

tion, and statistics of production. 


AGRICULTURAL ENGINEERING. 

A new method of irrigation, F. W. Rank (Bural New YorJcer, 1885, June l,p. 875, 
figs. 8). — Tiles laid end to end on the surface of the soil between rows of celery 
secMirod successful and economical irr.gation. 

Blectiicity as a motive power for the farm, F. BKiJiscnKE (l)eut. landw. Presse, 
88 (1895), Nos. 88, p. 802; 89, pp. 878, 874). 

Improvements in haying machinery (Amer. Agr. (middle ed.), 1895, May 18, p. 
649, figs, 10). — Some imiirovenioiits in mowing machines, rakes, and hay carriers are 
described and figured, 

A Russian grain-drying kiln (Deut. landw. Presse, 88 (1895), No. 88, p. 355, figs. 8). 

A device foi ventilating stables, P. Kicii (Deut. landw. Presse, 88 (1895), No. S3, 
p. 815, figs. 8), 


STATISTICS. 

Report on the agiicultural expeiiment stations and agricultural colleges of 
the United States of Ameiica, P. G. Craigie (British Bd, of Agr,, 1895, pp. 80 ), — 
This is a report to tho jiresident of the Board of Agriculture on the experiment 
station movement of this country, description of visits to a number of the colleges 
and stations, lists of tho bulletins recently pnhlishod by the diffrrent stations, an 
account of tho college and station exhibit at the World^s Fair, and statistics in 
regard to the stations and colleges. Great and practical energy is obviously being 
diiccted to the discovery of the best means of extending the field of agricultural 
and horticultural knowledge,” 

Annual Report of Illinois Station for 1894 (Illinois Sta, Bpt. 1894, pp. 14).— 
Brief general remarks on the work and publications of the year, a list of experiments 
in progress, and a detailed financial statement for tho fiscal year ending June 30, 1894. 

Annual Report of Maryland Station for 1894 (Maryland Sta. Bpt. 1894, pp, 
178-194). — Brief general remarks on tho work of the year by the director and heads 
of departments, and a financial statement for the fiscal year ending J uue 30, 1891, 
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Annual Report of Oklahoma Station for lB94t (Oklahoma 8ta. Rpt, 1894, pp. 7).— * 
A list of the bulletins published, brief general remarks on the conduct of the station, 
and a financial report for the fiscal year ending Juno 30, 1894. 

Annual Report of South Dakota Station for 1893 (8outh Dakota Sta, IlpU 1893, 
pp, 180 ), — Brief reports on the work of the year by the director and heads of depart- 
ments, the treasurer's report for the fiscal year ending June 30, 1893, and rejirints of 
Bulletins 32 to 30. 

A manual of instruction for crop correspondents, H. A. Robinson ( U, 8, Dept, 
Jgr,f Division of tStattstios, pp, 88), — Tlii^s publicatiijn ronsists of explanations of the 
methods used by statistical correspondents in secMiring data on which are based 
the reports of the Division. 

Report of the Statistician for Apiil, 1895 ( U. S. Dept, Agr,, Division of Statistici 
Jiept, 125, n, see,, pp, 107-168 ), — The subjects treated .are as follows : Condition of win- 
ter grain; farm animals; number of families occupying farms owned, free, and unin- 
cumbered; amount of incumbrance on farms; health of the people; production, 
imports, and exports of potatoes; production and prices of wool in Italy; potatoes 
and hay in Creat Britain in 1891; cotton crop of India for the > ear 1894-95; rice 
crop of India for the year 1894 ; report of European ag(‘nt ; and tran^po^tation charges. 


MISCELLANEOUS. 

Progress in the physical sciences during 1893 f Die ForincJiritfe Her 
Physikim Jahre 18 !k3, voL 49, Wo. 1: riiysik Her Materie, Brnnnsehweig: 
Jf99!>, pp, LXX, 563 ). — An effort, is now being made by the lierlin Phys- 
ical Hociets'^ to issue this excellent review of the literature of physics 
in all its branches more promidly than heretofore. The 3 volnmes for 
the year 18H8 have jnst recently appeared; asmnehof thevalueof such 
apnblication de])eiids upon the promptness with which it is made access- 
ii le tf) the investigator, it has been a source of regret that these useful 
reviews should have fallen so far htdiiml. Hereafter the society will 
issue each year thevoliimes containing the current literature, and in 
addition complete one year of the gap between 1888 and 1893 until al^ 
are published. — o. L. fassig. 

Agricultuie of the United States, H. Moos (Dpt. Switz, Delegates to World^t Expo- 
sition at ('hirago, 1898, pp. 180). 

Socialism and agiiculture in France, D. Zou.a ( J?iw, Agron,, 21 (1894), No, S, 
pp, 97-122), 

On the present relations of agiicultural art and natural science, R. Wabing- 
TON (London: H, Dt^owde, 1895), 

A comparison of excelsior waste and straw as litter, P, db Vuyst {Cultures 
8p4ciales, Jiorsbeke-lez-Atosf, 1894, pp. 61-63 ). — The lirst ap]»car(‘d to be more effective 
as an absorbent than the latter, and the manure produced with it gave slightly better 
returns on beets and potatoes. 



NOTES. 


PiTRPUK University and Station.— C. Plnml>, who has heretofore acted ae 
director of the station and assumed char<fo of tbo administrative aftlairs in the 
School of A^yrieulture of the University, has been relieved of the latter hy the hoard 
of trustees, that he may devote more jittontion to the work of the station. The 
administrative work of the school of agriculture has been transferred to Prof. 
W, C. Latta, professor of agricnlturo in the university. 

Missouri UNivEusirv and Si \tton. — H. J. Wati*r8, of Pennsylvania State Col- 
lege, has been elected dean of tlio College of Ai^ricnHnro and Mecluuiic Arts and 
director of the station, and will take his seat in Se])tcmbor. 

Nebraska Station. — By reason of long and severe illness C. L. Ingersoll has 
resigned as director of the station. 

New York State Station, — At a meeting of the board of control held June 7, 
Br. Collier, director of the station, was given a vacation of tbree inontbs on account 
of long-continued ill health. Dr. L. L. Van Slyke, the station chemist, was made 
acting director for this period. Tlie last logislatnrt* \oted $7,500 with which to 
erect on the station pro)>crty three new residences for members of the station staff; 
also $1,000 with wliieh to erect a building for the exhibition and storage of fruit. 

North Bakoi a (^)LLEGE and Station. — J. H. Worst has been elected president 
of the eollege and director of the station to snccoed J. B. Power. 

Pennsylvania CollkiiK. — TTu' legislature of 1805 apjiropriated $212,202.23 to the 
college for the two fiscal years b(‘ginniug June 1, 1805. Of this sum, $10,000 is for 
the maintenance of the Department of Agriculture, ineludiug the creameryman’s 
course, dairy course, and winter lecture course.^* 

Washington Station.— The Washington State Agricultural College and School 
of Science will organize an adjunct experiment station at Puyallup July 1, and F. A. 
TInntloy, of Colorado Station, has been elected its snpm intoiidciit. 

Personal Mention. — Dr. A. N. Berleso lias b(‘come professor of botany in Libera 
Universit.a jit Cameriuo. 

Dr. F, von Tavel has been placed in charge of the botauic niuseiimof the PiJy- 
technicum at Zurich. 

Dr. S. Nawaschin has been chosen professor and director of the Botanic Gardens 
at Kiew. 

Dr. L. von Moyer, professor of chemistry in Tubingen University, died April 12, 
1895, aged 55 years. 

Dr. Dangeard has been chosen professor of botany of the Faeulty of Sciences of 
Poitiers. 

Among the candidates recently recommended by the Council of the Royal Society 
for election into the society is John Eliot, meteorological reporter to the Government 
of India. Mr. Eliot, as meteorological reporter to Bengal, and in his present position 
has done much for Jiidianmeteorology ami the improvement of the administration of 
the meteorological system of India. Among the official publications issued under the 
direction of Mr. Eliot, the daily weather maps of the monsoon area are of especial 
interest. They cover a largo area and extend through a period of two years, afford- 
ing a splendid opportunity for a systematic study of monsoon pheuomona. 

o 
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The present number of the Record contains the concluding clnqiter 
of an article by Dr. J. B. Lindsey, of tbe Massachusetts Station, on the 
organization, equipment, and work of the experiment station at Darm- 
stadt, Germany, which gives the details of Wagner’s method of pot 
experimentation.^ The Darmstadt Station is justly considered a model 
as regards e(|uipment for this kind of investigation. The metliods 
there pursued are the result of years of continuous effort to perfect a 
system of exact research into the laws of plant nutrition. The develop- 
ment of this system was prompted by a conviction on the part of Pro- 
fessor Wagner that it is imj)ossible to seenre results that can be relied 
on from field experiments on either largo or small plats of soil under 
natural conditions, even when tlie greatest precaution.^ are taken. 

It may not be generally admitted ^Hluit the results of such [field] 
experiments are in no way to be depended on when looked at in the 
light of S(;ientific research,” but there is a growing skepticism among 
thoughtful investigators in this country as to the reliability of the plat 
method. Although at first thought comparatively simple, the method 
is beset with difficulties which exi^erience has shown to bo extremely 
hard to overcome. Frequently the results of a year’s work are vitiated 
by conditions entirely beyond the control of the experimenter. It is 
only by thorough appreciation of the diflBculties to be guarded against, 
a strict attention to all details, and a continuation of tlu‘ experiments 
through a series of years that the experimenter can hope to secure 
results of scientific value. 

By means of pot (culture many of the sources of error in jdat experi- 
ments are eliminated. The conditions are made more uniform and are 
to a larger extent brought under the control of the experimenter. For 
instance, the soil is made uniform in both chemical and physical proper- 
ties, and may be exhausted of any single fertilizing ingredient if desired ; 
the supply of plant nutrients is measured more definitely; the supply of 
water is made the same for all the pots; the ravages of insects are very 
largely prevented; and the factor of meteorological conditions is elimi- 
nated. In this way definite laws are worked out with greater certainty 


> The methods of oonductiog pot experiments at the Bernburg Experiment Station, 
where the assimilation of atmospherio nitrogen has been extensiyely studied, have 
already been described (E. S. 5 , pp. 749, 835). 
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and in less time than would be possible by plat experiments. As a 
matter of fact practically all that is at present known concerning the 
fertilizing ingredients required by plants has been demonstrated by 
pot and water cultures. To this may be added our knowledge of the 
assimilation of atmospheric nitrogen by plants, the nitrification of soils, 
and the availability of many diflerent forms of plant food. The best 
combinations of fertilizing ingredients for different crops have in many 
qases been suggested by the results of pot experiments, and this method 
is being very largely employed in Europe in studying the whole ques- 
tion of plant nutrition. 

There are many questions which field experiments in their most 
improved form are adapted to studying, such as certain general ques- 
tions relating to the mutual adaj)tability of soil, climate, and jilant; 
methods of culture; relative value of different croj)s and of varieties; 
rotations, etc. They are also useful in demoiistrating the practical 
value of the principles deduced by more exact methods and thus 
popularizing the resuKs of agricultural investigation. Many of the 
American stations enjoy exce})tionally favorable conditions for field 
experiments in that it is jmssible for them in many cases to carry on 
{tarallel experiments on virgin soil and on the sanu* soil modified by 
different systems of culture and manuring. We can not afford to dis- 
card the system of field experiments as a means of uivestigation, Init 
we should not lose sight of its inherent weaknesses, and should endeavor 
to so systematize and improve it that these sources of error will be 
reduced to a minimum. 

Pot experiments afford a valuable means not only for supplement- 
ing but for (iontrolling field experiments. As already suggested, field 
experiments may serve tlie imrpose of demonstrating the pnietical 
value of the results of more exact methods, but pot exj)Orimeuts may 
be equally useful as a check on field experiments. Experiments in 
pots are also almost indispensable in those cases where a gr(*at variety 
of typical soils arc to be studied at the same time witli reference to 
physical and chemical i)ro])crties. 

The value of the method of pot experimentation as an adjunct to other 
means of investigation is being more widely rccogniz(‘d in this country 
every year. Some of our stations are now well e(;uij)pcd for work in 
this line, and it is believed that the results obtained by them will fully 
justify further extension of the system. 



WAGNliR METHOD OF POT CULTURE. 

J. B. lilXDSMY, Ph. D. 

[ii the previous paper ^ the o])jectious to field experiiueiits were dis- 
cussed and brief mention was made of the method worked out by Prof, 
Paul Wanner at the Darmstadt Experiment Station for studying? 
problems in plant nutrition in cylinders sunk into the ground and in 
movable pots. The following are the principles on which this method 
rests: 

PRINCIPLES UNDERLYING THE METHOD, 

(1) All conditioiKH Imving any influence upon the develo])ment of the 
l)lant must be similar for ea(*h similar e\i)eriment. 

As conditions miglit be mentioned physical and chemical character 
otsoil, the amount of ])lant food and water ])rescnt, c()mpac‘tness of the 
soil, distribution of fcrl ilizer, quantity of seed, depth of planting, num- 
ber of individual plants, thickness of planting, light, heat, circulation 
of air, etc. 

(2) The limit of error must be ascertained by carrying out parallel 
c^\])eriments, and ea(*Jj experiment must be continued until accurate 
average results are obtained. 

This is extremely important, and in by far the larger number of ex- 
periments hcretofoiv. made it has been entirely lost sight of. In order 
to illustrate this Wagner gives the following example: 

Suppose a field 1 hectare in area be used for the purpose of study- 
ing the comparative values of phosphoric acid in the form of dissolved 
boiieblaek and Thomas slag. The common method of experiment would 
be to divide the field as nearly as possible into three equal parts, apply- 
ing 30 kg. of boneblack i)h()splioric acid to ofle plat and an equal quan- 
tity of phosphoric acid from Thomas slag to another, leaving the third 
plat free from phosidiatic manure. Each of the three divisions would 
be manured with nitrogen and potash in excess. If the field were 
planted with wheat, the excess of the yield of the i)hosphoric acid plats 
over the one not thus treated would be taken to show the relative effects 
of the two forms of phosplioric acid. 

It would, however, be by no means right to draw such a conclusion, 
for in so doing it is assumed that each of the three plats had exactly 
the same conditions of soil and moisture, were injured to the same 


*E. S. B.,7,p,3. 
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extent by birds or insects, and were manured, planted, and harvested 
in exactly the same manner. Now, it is liardly possible to have all of 
these conditions i^recisoly the same. In such an experiment it is quite 
probable that the error caused by one or the other varying condition 
would have been so large as to more than overbalance the increase in 
yield caused by the i)hosphoric acid applied, and hence the results 
would be false. 

The correct way would be to divide the field not into three, but into 
twelve equal plats, leaving four without any phosphoric acid and apply- 
ing the two different forms to the other eight, one form for each four. 
With the results of four ])lats in case of ea(*h separate test it is possi- 
ble to note the uncontrollable limit of error, and if not too great varia- 
tions exist the average of the four jdats in each case should give safe 
figures from which to draw conclusions. 

An average of parallel experiments should be taken as a basis from 
which lo draw conclusions only when these experiment-s are made upon 
the same soil and under j)reciscly similar conditions. 

(3) In conducting experiments the pots or })lats containing the ferti- 
lizer to be tested should be made to produce the highest ])0S8ible yields 
over those not fertilizes!. In tins way the accuracy of the method is 
increased. 

For example, if the error in case of ]»arallel exj)erimenis were but 
2 per cent it would as a rule be considered very small. If, now, the 
average of the uumanured jdats should be 100 lbs. of grain, and the 
average of the manured plats 105 lbs., the error of 2 per cent or 2 lbs. 
would be altogether too large to admit of eonelusions as to the effect 
of the fertilizer being shown. On the other hand, if the plats were 
so treated that the unmanured produced 100 lbs. and the manured 150 
lbs. the error of 2 per cent would be of no i)racti(*al account. 

(4) It is important to select a soil which is as poor as possible in the 
ingredient to be tested. 

If different forms of phospborio acid are to be studied and a soil is 
selected so rich in that ingredient that without an application a certain 
area will i)roduce 400 lbs. of grain, and a like area after a liberal appli- 
cation will show an increase of but 50 lbs. over tlie unfertilized, such 
increase is certainly far too small to allow any trustworthy conclusions 
to be drawn. 

Sand would be very poor in all three ingredients, but tbe physical 
condition of sand is not suitable for such an experiment. The most 
suitable soil by far is the surface soil of cultivated fields poor in the 
ingrediont to be studied. If soils can not be procured that are one- 
sidedly exhausted they must be prepared. The method of preparation 
will be described further on. 

(6) In order to prove the value of any particular element of plant 
food those plants should be selected that have the greatest need of this 
ingredient 
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(6) There should be no excess of the fertilizing ingredient test^leffc 
in the soil. 

If 30 lbs. of soluble phosphoric acid from boiieblack produces 200 
lbs. of wheat, and 30 lbs. of phosphoric acid from Thomas slag pro- 
duces a like quantity, one is by no means justified in saying that the 
Thomas slag gives equally as good results as the dissolved boneblack. 
It is quite possible that all of the 30 lbs. of soluble phosphoric acid was 
not necessary to produce that amount of wheat; perhaps 15 lbs. would 
have produced as large a yield. 

In order to ])revent an excess in the soil of tlie ingredient to bo 
tested, it is of the first im])ortance that the other necessary elements 
of fertility be present in liberal quantities. Only when this condition 
is fulfilled is it allowable to draw conclusions. It is by no means an 
easy problem to secure these conditions, for it is equally important 
that these ingredients be not present to siuih an extent as to jirove 
injurious to plant growth. Wagner states the case as follows: These 
other ingredients are to bo applied (a) in ]>ro])ortion to the quantity 
of the fertilizing ingredient being tested; ([>) according to the amount 
which the soil has at its disposal; (c) in ]>roi>ortion to the absorptive 
power of the soil; {d) according to the particular need of the plant for 
these several ingredients; (c) depending u])on the sensitiveness of the 
plants toward an exeess of the ingredients, and (/) according to the 
quantity of plant growth produced on a given area. 

A knowledge of the soil and of the plants to be used as well as sonie 
experience is necessary in order to suiiply the excess ingredients in the 
coiTe(*.t (piantities to secure such a favorable developmeut of the plant 
that the extra amount produced over the uuiuanurcMl pots is to bo 
attributed to no other cause except the inftiience of the ingredients 
being tested. 

(7) Different quantities of the ingredient to be tested should be used, 
and conclusions should be drawn only when tlic increase in the yield 
keeps pace with the iu<*.rease in the quantity of the ingredient ap])]ied. 

If, for example, 1, 2, 3, 4, and 5 gm. of nitrogen produces 100, 200, 
300, 400, and 420 gm. imuease in yield, resi)t*ctively, it is clear that the 
first 4 yields kept pace with the increase<i supply of nitrogen, wliile 
the fifth application of nitrogen did not for some reason have oiiportu- 
nity to do its full work. The first 4 applications make it evident by 
reason of the regular increase that no other ingredient was Jacking and 
tliat the condition as called for above was fulfilled. 

One can therefore dciiend on the results from the 1, 2, 3, and 4 gm, 
applications but not on those from the 5 gm. application. 

(8) The experiment must be conducted in such a way as to clearly 
show that the increase in yield was brought about by the single ingre- 
dient under investigation, and not by any other influence. 

If it is desired to prove the value of the phosphoric acid in ground 
bone the fact must not be lost sight of that the bone contains nitrogen 
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as wrfl as phosphors acid. Now it is not possible to remove this nitro- 
gen, and yet it is important that when the phosphoric acid in the bone 
is tested the nitrogen it contains should in no way affbct the results. 
Therefore, if the soil does not contain an excess of nitrogen such an 
excess should be applied, together with suflirient potash to enable the 
bone phosphoric acid to be turned to full account. In this way if any 
increase in yield results it can be attributed to the x)hosphuric acid alone. 

DETAILS OF THE WAGNEB METHOD, 

A description was given in the preceding article^ of the general 
arrangements of the greenhouses and exi)eriuienta I gardens. As there 
stated there are two greenhouses, with doors o])ening outward and 
tracks runnrag out into the garden. On these tracks the movable pots 
are transported in wagons, being moved out in pleasant weather and 
returned to the greenlioiises at night or wlien a storm is threatened. 
A more detailed description of the jxds, trac'ks, and wagons is here 
given, followed by the details of the method. 

POIS. 

The pots as well as the large soil cylincleis ai*(‘ made of zinc. The 
interior was foi meily coated with asi)haltum, but this \\as attcrwards 
found to be unnecessary, the zinc having no injurious cflect upon the 
plant. 

The movable pots are so arranged that part of the watiT can be su]x 
plied from beneath. To attain tins end several devices were formerly 
in use, but the one noAv preferred consists of a zinc tube about three- 
fourths inch in diameter securely fastened to the outside of the jiot, 
extending from the middle to the base where it opens into the bottom. 
A piece of sheet zinc rolled over into a semi cylindricjal form, with 

notches cut out on the under with the tube opening and 

extends across the bottom of the pot. Tliis arrangement prevents the 
water tube from getting clogged by the gravel and soil and allows the 
water to enter freely. An iron rim extends around the top of the pot 
to strengthen it, and just below the rim at eiiual intervals three sockets 
are securely soldered, into which the cage or frame tits, which is to 
support the plant. The pots rest ui)on iron legs fastened on to the 
outside, thus raising them about in. above the surfa(*e on which they 
rest. Each pot must be water-tight. The cylinders w hiidi are inserted 
in the ground are also made of zinc, and have no bottoms. An iron 
rim about the top gives them stability. 

The Darmstadt Station has in use the following cylinders and pots; 
24 embedded cylinders 100 cm. in diameter and 133 cm. deep; 360 cylin- 
ders 60 cm. in diameter and 133 cm. deep; 51 pots support^ on rails, 
60 cm. in diameter and 80 cm. deep; 50 pots supported on legs, 30 cm. in 
diameter and 33 cm. deep; 316 pots supported on logs, 25 cm. in diam- 
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mA 33 cm. deep ; 408 pots supported on legs^ 204^01. in diameter and 
20 cm. deep, and 100 pots supported on legs, 17 cm. in diameter and 20 
cm. deep. The latter, because of tlieir small surface area, are not to 
be recommended. 

WAGONS AND KAILS, 

The wagons were formerly constructed of wood, but are now made 
entirely of iron. They are each 10^ ft. long and 2.1 ft. wide, the plat- 
form being 16.5 in. from the ground. The wagons have no sideboards. 
The wheels, 6 in number, run upon iron rails. 

The rails are made of steel and arc, of coiu’se, much smaller than 
those used by railroads, being especially made for such light imrposes. 
The distance between the rails is 19^ in. 

PRTSPAKAIION OF THE SOIL 

Attention has already been called to the fact that soils should be 
selected that are as })oor as possible in the ingredient to be tested. It 
is, however, hardly possible io procure a soil that has been one-sidedly 
exhausted, and it theiefore becomes necessary to pre)iare one. At the 
Darmstadt Station several pits have been constructed, and filled with 
various soils 1o be prepared for special Uhcs. These pits are 2 ft. deep 
and have a surface area of some 36 sq. yd. They aie surrounded and 
separated one from another by bru‘k walls, the tops of which are 
about on a level with the surfiice of tlie ground. A soil to be exhausted 
of its potash, for instance, is filled into one of the pits, fertilized liberally 
with nitrogen and phosphoric jvcid, and planted, for examine, Avitli 
potatoes or beets, for several years, until practi<*ally no crop can be 
grown. The soil to be exhausted of pbos])horic acid is fertilized with 
iiiti ogen and potash, and the one to be made nitrogen iioor is niaiiured 
with potash and phosphoric acid, and tho several soils planted with 
those croi>s which make 8p<H*ial demands upon tlio ingredient to be 

removed. By siudi a method it is very easy to obtain a soil w^ll^ajdapted 
for special purposes without in any way disturbing its physical char- 
acter. The soil thus prepared is sufficient for a very large number of 
exjierinients, covering a series of years. In case of ileld experiments, 
on the other hand, a plat that it had required years to prepare could be 
used only for a single experiment. 

Before the soil is ready for use it should be removed from the pit, 
brought into the covered shed, and thoroughly mixed by repeated shov- 
eling. It should also bo screened by passing it through a suitable 
sieve to remove any stones or refuse and to secure a uniform degree of 
fiineness. 

SPECIAL USES OF TII^S POl'J? ANp -CYLINDERS, 

The pot method has been criticised because it is claimed that the soil 
in the pots standing in tho open would have a noticeably higher tem- 
perature than the soil in the field, and as a consequence tho conditions 
W)uld not be favorable for a normal development. While it is true 
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that the temperature of the soil in the pots would be somewhat higher, 
it has been shown that such a condition exerts no serious influence 
upon the final result. In order, however, to control the results obtained 
with pots, in many cases the same experiments are conducted in the 
embedded cylinders. 

In cases where it is important that no plant food be carried down 
below the reach of the roots and lost, the closed pots alone are to be 
depended on. For example, in testing the absolute amount of nitrogen 
that (jail be obtained by different plants from nitrate of soda and dried 
blood it is very important that all of the nitrogen be retained within 
reach of the plant roots. In testing the comparative availability of 
the phosphoric acid in bulky fertilizers, such as stable manure and 
ground bone, the cylinders would naturally be used. The cylinders 
would also be i)referred in studying i)roblem8 in green manuring and 
in many cases in working with large i)lants, such as Indian corn, 
potatoes, etc. 

PLANNING THK KXPKKIM1CNT8. 

Before beginning to fill tlie jiots the plan of the different experiments 
should be carefully mapjied out, and each distinct experiment desig- 
nated as a series. Each single test should bo made in triidicate to 
guard against error, and the average of the three yields taken as the 
true result. In case any one of the three single pots shows a wide 
variation from the other two the result is eliminated from the average. 
Bach pot is niimbered distinctly and the amount of the dificrent fertil- 
izers it is to receive, together with the kind and quantity of seed, is 
noted upon a record sheet especially prepared for the purpose. If the 
fertilizer is to be applied in several iiortions during the season the fact 
is noted. The various fertilizers are all carefully tested in the labora- 
tory to determine their exact strength. With this record sheet before 
him, the chemist weighs out the different fertilizers into small, num- 
bered glass tumblers shortly befojo the i)ots are to be filled, 

VII.LINCJ THE POTS. 

About 2 to 2^ cm. of good (piarl-z gravel, about the size of a small 
pea, should be placed at the bottom of the pot. Each pot should con- 
tain the same quantity of earth, and it is therefore necessary to weigh 
the amount before putting it in. A pair of platform scales on a truck 
which runs on the rails serves for this puri)ose. The small pots (20 by 
20 cm.) hold 8 kg. of soil, and those 25 by 33 cm. hold 20 kg., etc. The 
fertilizer should be thoroughly mixed with the soil to a depth of 20 to 
25 cm. In case of the small pots the fertilizer can be mixed with the 
entire 8 kg. of soil. The pots as a rule should be filled in the glass 
houses to prevent the loss of any fertilizer that might possibly be carried 
away by the wind. The soil, having been previously thoroughly mixed 
and screened, is placed in a pail or hod of light sheet iron large enough 
to hold several pecks of earth and the whole balanced upon the plat- 
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form scales. The quantity of earth to be added to each pot is then 
weighed out and, if no fertilizer is to be added, emptied, a portion at a 
time, into the pot, and packed down. Oare nliist be taken that it is 
not pressed too tirinly and on the other hand it must be sufficiently 
compressed so that a pot of 25 cm. in diameter and 33 cm. deep will 
hold the necessary 20 kg. of earth. The lot of soil to which the fertil- 
izer is to be added is placed upon the platform of the wagon, over which 
an oil cloth has been spread. The fertilizer is sprinkled over the eartli 
and the glass which contaimnl the fertilizer rinsed out with a little soil. 
The soil ami fertilizer are then thoroughly mixed, emptied into the i)(>t, 
and gently pressed down. 

SELECTING TUE SEED AND TIME OF PLANTING. 

Well-developed, guaranteed seed should be selected. They should bo 
spread out in a thin layer and all those of an inferior appearance rejected. 
The seeds should not be vsoaked in water before planting. 

The object of the exi)erimeiit will of course govern the time when 
the seed should bo planted. As a rule the seed is sown at the same 
time as in general farm i)ra(‘tice. 

QUANTITY OF HEED. 

The rules of practical experience are allowed to govern the quantity 
of seed to be sown. Since* every seed will not germinate and some of 
the young plants are liable to be injured by insects, it is advisable to 
sow maximum epiantities. Several days alter the young plants appear 
all inferior ones are removed. By this means the right number of aver- 
age plants to each pot is secure<l. It is not of so much importance 
w'hether tlie seed be xdanted thick or thin. The i>laiits from a compar- 
atively thin seeding are better develoi)ed than those from a thick seed- 
ing. The amount (»f dry matter jn-oduced in each case would be about 
the same. A single example will make this clear. In one case at the 
Darmstadt Station gm. of oats was sown x)er x)ot, and in another case 
1 giu. The following were the results: 


Crop from ihiek and thin serdinf/ of oafs * 


Ouo j^rjiiu por pot. 

Ono half ^ram 
per pot . 

Stiaw. 

(Jraiii. 

Straw. 

Grain. 

a ruing. 

Q turns. 

Oranng. 

Oiams. 

ai. 1 

13.5 

24.6 

12 9 

25. 3 

12.8 

25. 0 

12.8 

25. I 

11.9 

1 25. 4 

13. 7 

21. 1 

14.5 

24.7 

14. 3 

247 ? 

13.2 

25,1 

13.4 


PLANTING THE SEED. 

In order to luivo eooh seed at the same depth the soil is very carefully 
leveled yrltli a sttitfiil^INtoden Instrninent, and the seed placed upon it 
at regalwr iatervBls and gently pressed iuto the soil. If necessary the 
1682— Ho. 2 — 
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seed can be covered with a certain amount of soil. This latter should 
be a portion of the 8 or 20 kg, intended for each pot. When the pot is 
properly tilled the earth should be about a centimeter below the rim. 

FILLING THE CYLINDERS. 

The same principles are observed in filling the embedded cylinders 
as in the case of the movable pots. The subsoil selected is first added 
in weighed quantities and tamped down. The surface soil to the depth 
of 1 ft. is tlien added in se[)arate portions and also pressed down. The 
soil containing the fertilizer should have a depth of 25 cm., the same as 
ill the movable pots. In order to mix the fertilizer with the soil a large 
cloth is spread upon the ground, the soil put upon it, the fertilizer 
spread over the soil, and both carefully mixed, and then shoveled into 
the cylinder. In case stable manure is used it is first forked over sev- 
eral times, then run through a medium sized hay cutter, mixed again, 
and finally mixed with the soil. Each cylinder should contain the 
same quantity, and when the filling is completed the earth should be 
about an inch below the rim of the cylinder. The metliod for selecting 
and planting ihe seed has already been described. In case of large 
seeds such as potatoes the method of i^lanting followed by farmers 
should be adhered to. 

WATERING. 

It is important that the water in the pots should not be allowed to 
evaporate to such an extent as to clause the plants to wilt, and on the 
other hand suidi an excess of water should not be su]>pli(‘d as to inter- 
fere with plant growth. The distribution of water in the soil should 
not be lost sight of. Wlieii water is supplied to a very dry soil, it must 
be sufficient in quantity to ecpially moisten tbe entire soil mass. When 
some parts of the soil are drier than others and the moisture in the dry 
portions is still further removed by tlie plant roots, regular growth is 
interfered with, and variations occur in the amount of dry matter pro- 
duced by the different pots. 

Every pot is weighed several times daily and the amount of water 
evaporated returned, part through the tube and part poured upon the 
surface. Pots 20 by 20 cm. receive from J to 1 liter, and pots 25 by 
33 cm., 2 to 3 liters of water daily. The quantity of water to be sup- 
plied depends upon tlie absorptive power of the soil and upon the 
weather conditions. In very warm weather water can be added until 
it is observed to stand in the side tube; it will disappear in a very few' 
hours. When the weather is cool and the atmosphere moist, on the 
other hand, such an excess would be used very much slower and would 
be liable to interfere with the regular growth of the plant. 

In taking the daily weights of the pots the periodic variations in the 
weight of the plant growth in the difterent pots should not be lost sight 
of. Whenever possible the weight of the plant is approximated. In 
case this can not be done with sufficient accuracy the following method 
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is adopted: The weight of the pot and the soil at the time of filling 
heiug known, together with the moisture percentage of the soil, and 
knowing to what percentage the amount of soil moisture can be reduced 
before the plant wilts, one has only to take the weight of the pot in 
question when the plant actually begins to wilt in order to calculate the 
weight of the plant mass. 

The embedded cylinders depend uj)on nature for their supply. Only 
in periods of dn)ught are they watered artificially and then the same 
quantity should be supi>lied to each cylm<ler. 

INFLCKNCE OF WIND AND SHADE. 

It is important that the i)lants be kept out of the sliade, and that 
they be protected so far as x>ossible from the wind ; also that the plants 
of one series do not shade or i)revent the proper circulation of air about 
another. If shade can not be prevented during a i>art of the day it is 
very important that plants in the same series be treated alike as n^gards 
sunlight. As difleient amounts of fi^rtili/ers will i)r()daee diliereiit 
growths, those plants that are more fully developed will naturally east 
more shade than those of lesser growth ; it therefore becomes iiec(‘ssary 
to place the pots far enough apart and also to (diange them about from 
time to time in order to secure for all the pots as nearly as i>ossible the 
same amount of sunlight and air. 

Different plants during the growing season will need more or less 
support. Wire 8ui)ports of various shapes have been used for this 
imrpose. These are generally held in place by imshing the ends of the 
frame into the soil,* or into little sockets fastened to the outside of the 
pots. The wire cage answers w^ell for supjxnding legmnes and such 
plants. Other plants can be sux)i)orted by fastening them to long sticks 
pushed into the soil. 

PROTECTION FROM BIRDS. 

To i>roveut injury from birds after the seed has been xdanted, and 
until the plants are well ux), in case of the embedded cylinders coarse 
netting is stretched across the entire garden; tlie small x)ots are pro 
tected by being kept in the glass houses. For protection at the time 
when the seeds are maturing someone is kex>t in the garden from sun- 
rise until sunset. The covering of the pots and cylinders w ith frames 
and netting has x>rovod very inconvenient and not altogether successful 
and lias been given ux). 

During the entire growing season it is imiiortaut that the idants be 
closely watched. The x>ots should be run into tlie glass houses every 
night. Someone should be on hand at all times during the day to 
guard against sudden rain or wind storms. A heavy storm of rain or 
wind might destroy the entire work of a season. 

The cylinders, being miniature flold x>lat8, are of course subjected to 
all kinds of weather. A high fence built about the experiment garden 
eeiTes to protect the plants from the full force of heavy winds. 



86 


EXPERIMENT STATION RECORD* 


HARVEHTING. 

It is hardly necessary to state that the harvesting should becarofully 
done. The i)lants are cut off close to the soil. A clotli sj)read upon 
the ground will prevent the loss of any seed that might fall. When it 
is not convenienl to make dry matter determinations at once, such’ 
plants as the grains and legumes which are (piite dry wheji harvested 
are put in largo i)aj)er bags, proi)erly mark(‘d, and hung up until 
wanted. Plants which are succulent when cut must first bo partially 
dried, either in the sun or by artilicial heat, otherwise they will be 
injured by mohl. The material must also be protected Irom mice. 
When necessary, large wire (*los(4s can be construct(‘d, whicli will 
serve as a j)rotection and at the. same time in no way interfere with the 
circulation of the air. Tubers, etc., arc easily j)reserved. Whenever 
ne(^essary dry mattf^r determinations should be made at once, and 
pro[#er samples pi escrvcd for t\iture analysis. 

PUKSEUVINO THE 1‘l.ANT IJOOTS. 

In the majority of cases in experiments of this kind it is seldom 
necessary to preserve the ])lant roots for analysis. Whenever this is 
desired, bowevei*, the entire contents of tlie pot are ]>laced in a large 
sieve of tine wire, and by repealed immersions in water the soil washe<l 
out from the roots. After (lie earth has been removed as thoroughly as 
possible by this treatment, the sili<*eous material si ill rihnaining is 
estimated by an ash determination and the amount subtracted from 
the total weight of roots. 

ANM.YSIS OF THE IlAUVESTFU MATlTUAr.. 

It is necessar\ in the lirst [)lace to weigh ^\ith exactness the amount 
of grain and straw or roots and leaves grown in each cylinder or pot. 
The convenient opportunity having alTi^ed, be it at harxt^st time or 
during the winter season, the grain or seed is separated from t]u‘ straw 
and the latter cut into small ])ieccs witli scissors, or better, with a small 
cutting machine. The grain and straAv are then weiglied separately 
and the results recorded as so mu(*h air dry material. A part of the 
cut straw and t lie entire amount of the grain harvested from a single 
])0t or cylinder (tlie grain without being cruslied) is us(h 1 for a dry 
matter determination. The estimation of <lry matter, however, is in the 
majority of casc*s not sutliiiicnt to i>rove the value of a certain form of 
fertiliztu*. After the above determination, therefore, the material from 
each of the jiarallel tests, if they agree, is mixed togetlier, an average 
sample taken, ground tine, and preserved in glass bottles for further 
examination. 

In Older, for oxam])le, to get a correct idea of the influence of the 
different forms of ifliosplioric acid it is necessary that the amount of 
phosphori(‘. acid in the harvested material at difterent stages of growth 
be estimated. A single example will make this clear. If for 10 jiarts ot 
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water-flolublo pliosx)lu)ri(5 arid applied 100 parts increase in dry matter 
results, aud for 10 parts of idiosplioric acid in Thomas sla^^ 50 i)arts 
increase is noted, the conclusion might be drawn that the same amount 
of soluble phosphoric acid had caused the production of twice as much 
plant substance as a like amount of pliosidmric acid in the Thomas 
slag. In drawing such a c*ouclusion one assumes that the entire jdios- 
phoric acid taken uj) by the plant had been turned to account in i)rO’ 
ducing plant growth. This might not be the case. An estimation of 
the phosphoric acid in the plants might show that while the plants 
fertilized with Thomas slag contained as much total jdiosphoric acid 
as tliose inaimred with dissolved boneblack, the Thomas slag ])hos- 
])lioric acid was not there during the earlier stages of growth, when 
])hosphoric acid was in greatest demand, hut being jnore slowly soluble 
was taken ui> so late tliat it could not be ^\orUcd over into i>lant 
substance. 

Now, it is the object of scientific experiments of this kind to carefully 
observe such conditions, aud in order to do this it beconn^s necessary 
not only that the amount of ]»lan1 substance produced be noted, but 
also that the absolute <|uantity of the specific fertilizing ingredient 
under consideration be determined. 

ACrAlSAllS AND MEIIIOD HMriO\ID IN lUK L^ilMAlION OF DKY M\rrKK. 

In order .to make the numerous dry matter deteiininatioiis in the sub- 
stances harvested from the pots aud c>linderH the following a])paratus 
is used : 

(1) ()i>eii cylinders are constructed out of tin, zim*, or copper 133 cm. 
long and 0 cm. in diamctcT. These <*ylindcrs decrease in size toward 
each end, so that they <*an b(‘ clos<*d with rubber stoppers. Near the 
opening at tin* I()W’(‘r end is soldered a fine wire gauze, which allows a 
free circulation of air during the drying and at the same time prevents 
the material from falling out. 

(1!) A large coppiu' drying closet or box is made 1 met<u’ long, 45 cm. 
broad, and 30 cm. diM'p. Into this copper box arc set vm‘ti(‘ally coppiT 
tubes, open at both cuds, into which the c.^lindcrs above dcsiTilxHl 
exactly fit. (lopper pi]>es for (*ondiicting steam surround the copimr 
lubes. To prcv<Mit a loss of lu‘at, the box is covered with felt. 

By the aid of such an arraiigcmieut the dry inatt(*r determinations 
are very rapidly made. 8(‘cds arc brought dirc(*tly into these cylinders 
without being xm^viously crushed or ground, and at the end of 20 
hours a constant weight is obtained. The ejdindcTS are then removed 
from the drying oven, both ends elosed with rubber stoppers, and 
weighed after cooling. 8traw and similai* material is first put through 
a small cutting inaclnne. Four hours is sufilcien t to dry such substances. 

After weighing if the substance is to be further examined it is ground 
fine ill an Excelsior mill, and another dry matter determination made 
by placing a few grams in a drying bottle and heating to constant 
weight in an ordinary jacketed drying oven. 
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CHEMISTRY. 

Simplified method for the estimation of phosphoric acid by 
means of molybdate solution, J. IIanamann {(Ihm. Zfg,, 19 (1S95), 
No.S5,j^. 553, 554 ). — ^Tlio author siigposls a inodillcatiou of the molyb- 
date method, by which he has obtained accurate results. The molybdate 
aolutiou coutaius 100 gm. of moljbdie acid to 1 liter of 10 per cent 
ammonia and 1.5 liter.s of nitric acid (sp. gr., 1.240). Tlie yellow' ])ro- 
cipitate is obtained in the cold, frotiuenlly stii ring the .solution during 
a half hour. The dried precipitate, previously washed wdth ammonium 
nitrate and nitric acid, is brought to a dull glow in a idatinum crucible. 
When a blue black color is obtained the jmecipitate has a constant com- 
position, containing 4.018 ])er cent of ])hosphoric acid. The author has 
found that the weigiit of the ignited i)recipitate varied from 36.2325 gni. 
to 35.2010 gin., according i s its color was orange or a uniform blue 
black.— J. r. street. 

Metaphosphoric acid and the analysis of superphosphates, 11. 

Okispo [liev. Chim, analyi. appliq., 3 (1S95), p, 56; aba, in Vhem. Zfg., 
19 (1895), No. 28, Nepert.,p. 101 ). — The author linds that in drj’ing the 
su])erpho8phate over the free flame the orthophosphoric acid under- 
goes a partial conversion into the ineta acid, the extent of change 
varying from 10 to 90 jier cent, according to the temperature. If tlie 
citrate method is used only the ortho acid is determined; with tlie 
molybdate method the total acid is obtained. Inasmuch as the fertil- 
izing value of the mcla acid has not yet been fixed, and as in the 
author’s opinion su])eri)ho.sphatc eontainiiig meta acid is of minor 
iiniiortance, he holds that both am'ds should be determined.— J. p. 
STREET. 

Some conditions affecting the accuracy of the determination 
of potash as potassium platinichlorid, A. h. Winton (Jour. Amer. 
(Jiiem. Soc., 17 (1895), No. 6, pp. 4~>3-ib0 ). — The author states that the 
accuracy of the method of determining potash by jirecipitating the con- 
centrated solution with platinic chlorid and drying the double salt at 
1300 0. depends on the compensation of thiee errors, due (1) to the 
solubility of the double salt in 80 per cent alcohol, (2) to the presence 
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of water in the crystals which is not driven off at 130°, and (3) to the 
use of a factor based on the wrong atomic weight of platinum. 

solubility in aloobol occasions an error that can hardly be avoided. It could 
be diminished by using 95 per cent alcohol, but further oxporimonts would bo neces- 
sary to ascertain if this were best. 

** prhe author's results show that] the error occasioned by the presence of water 
cun be greatly reduced and the process of drying simplified by adding the platinum 
solution to a dilute solution of the potash salt (1 part of potassium chlorid, or 
six-tenths part potassium oxid to 100 cc, of water; and drying the potassium plat- 
iniohlorid at 100^ C. . . . 

“The factors, based ou the atomic weights, as revised by F. W. Clarke up to Jan- 
uary 1, 1894, would be 0.30688 for ]iotassiuni chlorid aud 0.1939 for potassium oxid." 

The kind of dish used, the teini)erature of the evaiionition, the ])res- 
ence of free hydrochloric Jiiid sulphuric acids, did not appear to alfcct 
the results. — J. P. stkket. 

Determination of nitrogen in feeding stuffs by the Kjeldahl 
method, A. Bomer {Chem. Ztg,, 19 (1895)^ No. 9, pp. 166y 167 ). — The 
investigations of the author have shown that in order to get the full 
percentage of nitrogen in concentrated feeding stuffs, such as cotton- 
seed meal, linseed meal, etc., by the KJeldahl method, using simply 
sulplmric acid, it is necessary to continue tlie digestion longer than is 
usually done. Other investigators, namely, (xerlach and Siivcrn,* and 
O. Kellner, O. Bdttcher, and G. Diessidliorst- liave made the same 
observations. Tests on cotton seed meal and linseed meal, in which 
the digestion with sulphuric acid alone was continued for 4, 0, 10, and 
16 hours, are reported, showing that the full i)erccntage of nitrogen was 
obtained only after 10 hours’ digestion. Tests on linseed meal, cotton- 
seed meal, peanut meal, and rape cake, in which tlu^fecMling stuffs were 
digested with sulphuric acid containing phosj)h()ric acid, with tlie addi- 
tion of mercury, for 4, 6, aud 10 hours sliowed that the tiill licrcentage 
of nitrogen was obtained in from 4 to 6 hours’ digestion. 

Improved methods of water analysis, I. A. Bachman {Jour. 
Amer. Chem. 8oc.y 17 {1895) j No. 4, pp. 296-‘503 ).—T]iq author finds by 
exiierience with the Wanklyn process, as ordinarily carried out with 
the usual apparatus, that tlie losses by imperfect condensation, by the 
crude way of adding the permanganate solutions, and by the open air 
contamination of the distillate, render the results very inaccuiate. J le 
believes a rate of condensation exceeding 50 cc. in 15 minutes to be 
accompanied with loss. The proposition of Mallet to keep the original 
volume of liquid in the retort constant by the addition of ammonia- 
free distilled water is objectionable because of the difficulty of obtain- 
ing a large quantity of water of such purity. He liiids that very much 
better results are obtained by the action of the full strength of the 
permanganate solution on a smaller and limited quantity of water and 
supplying the water under examination at about the rate of distillation. 
He describes the apparatus used and the method of procedure. 

^ Chem. Ztg., 18 (1894), p. 1902 (E. S. B., 6, p. 864). 

« Ibid., 19 (1895), p. 86 (E. S. E., 6, p. 864). 
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The Kjeldalil process Las been so niodifled by tbe author as to secure 
with the above apparatus j^ratifying results with the most obstinate 
organic comi>ouiid8. — B. H. LOuauiiiDaE. 

The composition of maple sap, F. W. Morse and A. IT. Wood 
{Kew Hampshire Sta. Bui pp. 4-/^).— Maple trees with many branches 
and fully exj) 08 ed to the sun afforded the richest sap; those in a thick 
grove the poorest. The sue.rose in the sap from different trees ranged 
fi’oin 1.30 to 5.G0 per cent. ^^The amount of sugar in the sap has not 
depended upon variety of maple, since soft maples have yielded both 
as higli percentages of sugar, and as low, as rock inai)les.” 

Toward the close of the season the sai) was poorer than at the begin- 
ning of the season. Analyses revealed neither wide nor constant varia- 
tion in the conii)osition of the sap from ditterent sides of the tree. 

The effect on coin])osition of ta}>ping by means of deep and shallow 
holes was investigated with ineoiieliisive results. 

A drying oven, F. W. Morse {New HmupsMre St a. Bpt. pp, 
150^151^ fiqlf ), — ^This oven, designed for drying substances in hydrogen 
at the temi)erature of boiling water, is described as follows: 

coiisistsof a cylindrical copper box, with double bottom and wall. The inside 
of the oven is 7 in. in diameter and 9 in. in dejdh. The epaee between the walls ih 
1 in. It is fitted with a water gnuf^e and a steam outlet. This outlet is a screw 
nipple, and may ho coupled to a condenser if desired. TJie hydrogen enters the oven 
by inoans of a brass tube, which is coib‘d in the space hetweeii the bottom and 
wall and enters the inner oven near the top. The gas is thus thoroughly heated 
before entering the drying (‘ompartment. The gas passes out of the oven near the 
bottom. . . . The oven is made gastight by a uiereury seal. A copper trough is 
fitted around the top of the oven a little below the rim. The trough is m. in 
depth and J in. in width, and is made with brass .joints and coated on the inside with 
lacquer. The cover (Us loosely in the trough, and the mercury makes a perfectly 
tight joint. Drying is hastened by placing an acid dish eontainiiig eoneeutrated 
suljihuric acid on the bottom of the oven. A rack rests upon the acid disli to receive 
the watch glasses or drying llasks. 

In addition to heating the gas the oven is made more efficient by hlaekoning the 
inner walls to increase radiation, and lining the under si<ie of the eov’^er with a thick 
sheet of asbestos. The outside of the cover is plated wdth nickel, wliich diminishes 
radiation outward. Bopeated trials with a standard therinonietcr inserted in the 
oven at the top and between the walls ha.\e shown a diiVei eneeof only two-tenths of 
a degree between the boiling water and tJio drying compartment.^' 

Classification of the chemical elements, D. de Uoiskaudrau {('ompi. Rend,, 
120 {1805), Xo. 20, pp. 1007-^1103). 

Argon, Lord Rayleigh {Xaiure, 52 {1805), No. J837, pp. 150-104; Science, n. 8., 1 
{1805), No. 26, pp. 701-712). — A lecture delivered April 5, 1895, at the Royal Institu- 
tion. 

Argon and helium, W. Ramsay {Compt. Rend., 120 {1805), No. 10, pp. 1040, 1050), 

On calcium carbid and acetylene, Rkhukxds (ZiHvhr. anyew. Chem., 1805, No. 11, 
pp. SS8, 330). 

A furfurol derivative from levulose, J. Kikkmayeu {Chem, Ztg., 19 {1895), No, 
43, pp. lOOS-1005). 

Determination of glycogen in hay and in muscles, Kestjakowsky {Pharm, 
ZiHohr, JtimJand, 34 {1895), p, 25; abs. in Jour. Pharm. et Chim,, oer, 6, 15 {1805), No, 
12, p. 613) 
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On amylo«e, Effhont (Compt. Vend., m (1395)^ Ko, e$j pp, 128L-Vi83), 

A new metbod for the quantitative determination of glucose, F. Gand {Jlav, 
JnternaL Fahif», 8 {1895)^ 10 y p, 173), 

On the use of gluoosazons for the quantitative determination of dextrose, 
levulose, and saccharose, C. J. Lintnku and E. KRr>nKR (Ztsohr, yes, Brauw,, IS 
(1895), p, 153; ahs, in Chem, Zty,, 19 (1895), No, 42, liep<iH,,p, U2), 

The estimation of crystallized sugar in raw sugar, etc., by the Karcz method, 

Stroiimeh and Stift ( Of«/crr. ungar, Zisvhr. Zaclcrind. nnd laudw., 1895, No. 24, p. 41; 
ahs. in CJicm, Ztg.,19 (1895), No, 38, 1(i‘pert,,p, 127 ), — The nutlior linds tliMt tbt‘ Karcz 
method is not entirely accurate and U not to be recoininended for commercial 
analysis; it may be used, however, in technical control if care iw exercised. Under 
similar conditions the method will f^ive accurate and concordant results. — ^. t. i*. si nr kt. 

Sugar estimation, Pehka (Jiohtn. Ztnehr, Zuekennd,, 19 (1895), p. 372; aha. vt (lum, 
Zig,, 19 (1895), No. 36^ Jiepert,,p. 11.1), 

Sugar estimation, G. Oppehmann (Apofh, Ztg., 10 (1895), p. 210; ahs. in Chern, 
Zig., 19 (1895), No. 30, Bepert, p. t13). 

Ash in glucose sirups and grape sugar, 11. E. IIoktox (Jour. Amer. (hem, Soc., 17 
(1895), No, 5,pp. 403-40.5). 

Acidity of glucose sirup and grape sugar, H. E. Horujn (Jour. Amcr, (hem. 
Sov,, 17 (1895), No,.0,pp. ff)2, Oki ), — An examination of f^lucosc simps and urape sugars 
will sliow an acid reaction, due to acid calcium pliosphate (rarely), liydrochloric 
acid, 8ul])huric acid, and in most instances to snJjdiurous acid. The result of the 
examination of a iiuiubor of American brands is ji’ivcn.— j. p. siuket. 

The latio of dextrose to levulose in sweet wines as related to their analysis, 
J. KOnig ((horn. Zig., 19 (189.5), No. 43. pp. 999, 19(»0). 

On the detection of salicylic acid in wine, M, Spica (daz. ehim Jtal.,25 (189.5), 
p. 207; ahs, in Chem, Zig,, 19 { 189.1), No, 44, Mepfrt,, p, 15G), 

The estimation of the fatty acids soluble in water containing sulphuric acid, 
A. Zk<}a (Chun. Zig., 19 {l.s95), No. 2.1, pp. .501, 505) — Tlie author suj^j^ests a inodi- 
lication of the Keichert-Meissl method, which ho claims is much simpler and more 
savinj; of time. — ,i. p. stheei’. 

A separation of the fatty acids by oxidation at oidinary tempeiatures, O. 
FuaNIv (CenibJ. Physio},, 8 {1801), p. (197: ahs. in (Vitm. Zig., 19 (1895), No. JO, Pcpvrt., 
p. (jS), — After continued ('xlractioii of xialmitic, stearic, and oleic acids with ether, 
chloroform, benzol, and m(*th;^ lal, the author obtained a body similar to, but not 
idiMitical with, stearic or palmitic acid. It was insoluble in winter hut soluble in 
the solvents previously named. He conelndes tJiat the acid is an oxidation product 
of fatty acids, due to the aedion of almos]»heric oxyjLjcn. — j. p. sikeet. 

Volumetiic estimation of chloroplatinates ; estimation of potash, ammonia, 
nitrogen, and platinum, L. L, de Koninck (Chm. Ztg,, 19 (1895), Ko. 39, pp. 901, 
.W.)— The metliod is based on the reduction of the double platinum salt by means 
of a formate; tbe author used calcium formate. — J. P. street. 

On the reduction of oxid of nitrogen by moist iron or zinc, P. Sajjatifr and 
J. B. Sekderens (Compt. Pend.,JJO (1895), Nos. 11, pp. 11.58-1101; 22, pp. IN !, 1 ill). 

The gravimetric estimation of phosphoric acid, C. GiA'cksmann (Pharm. Post,, 
28 (1895), p. 15.8). 

Luteol, a new indicator, W. Aptrnrkitii (Arch, Pharm,, 2.53 (1891), p. 43; ahs, 
in Chem. Zig., 19 (1895), No. 30, Ilrpai,, p. /7.1).— Luteol in alcohol solution gives 
a clear yellow color with alkaline liquids, where litmus and pheuol})hthaloin fail. — 

p. street. 

A new method of standardizing acid solutions, E. 1*. Perm an and W. John 

(Chem. News, 71 (189.5), No. 1850, p. 2.90). 

An apparatus for the rapid calibration of flasks, pipettes, and burettes, 
M. Boot (Reo. trav. Chim. Pays-Bas, 13 (1894), p. 417; ahs. in Chem. Zig., 19 (1895), 
No. 36, Mepert, p, 109). 
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Hevolving pipette for measuring fixed amounts of solutions^ A. Stcttzkr 
(Ztachr. angew, Chem,, 1S95, No. 11, p. 309, fig. i).— ITiis pipottc ift practically identical 
with that devised by Farrington and- described in Illinois Station Bulletin 14 (E- S. R., 
2, p. 665). 

The use of hot air in drying, E. M. Cook (t/our. 8oo. Chm. Ind,, 14 {1895), No. 6, 
pp. 4^1-4£6,fig8, S)» 

Report of chemical section of Colorado Station, W. P. Hkaddmn (Colorado 
Sta, lipt. 1894, pp. 65-^09). — Brief remarks on the work of tliis department, and an 
account of the convention of the Association of American Agricultural Colleges and 
Experiment Stations in 1894. 


. BOTANY. 

The early flora of the Truckee Valley, F. IT. TTillman {Nevada 
ASta. l>uL 24, pp* 95 ). — This bulletin is a manual of the more common 
liowcrinjC plnnts oecnrring by midsummer within the Truckee Valley, 
Washoe Oounty, Nevada, and is designed as preliminary to a more 
comidefo Flora of Nevada. Twenty-eight orders are described, embrac- 
ing about 110 genera and 100 species and varieties. A short glossary, 
defining all iechnieal terms, is appended. The bulletin will no doubt 
be found valuable to students and others interested in the plafits of 
the region covered. 

Flowering of the bamboo {Jioy. Bot. Oard. Trinidad, Mific. BvJ., 2 
{1895), No. 2,pp. 42, 43). — TIjc autlior records the flowering of the bam- 
boo dining the present year, said fo be an umisnal occiuTence in the 
W’est Indies. It remains to be seen whether or not the seed will ma- 
ture. An analysis of the seed is quoted^ as follows: AVater 11 per cent, 
albuminoids 11.8, starch 73.7, oil O.G, fiber 1.7, and ash 1.2. 

The flow of maple sap, A. H. Wood {New Hampshire ^Sfa. Bid. 2i, 
pp. 9). 

SynopsiH. — Experiinouts during 8 years in lapping at dcptlis of from IJ to 6 in. indi- 
cated that the flow of ha]» is largely <lep<‘ndent upon the depth of the tapjiiug, 
tho deeper the hole the greater the flow, and that the theory tliaf all or nearly 
all the sap comes from the outer wood is erroneous. The results of comparative 
tests of tapping the north and south sides of trees favor the latter. A single 
hole yielded slightly more sap than 2 holes close together. 

In order to test the value of deej) ami shallow tapping of maple trees 
the author began in 1802 a series of experiments and continued them for 
3 years. In 1892 2 trees of approximately the same size were tapped 
on opposite sides at dejiths of IJ ami 3J in., and the amount of sap col- 
lected was compared. More than twice as much sap flowed from the 
deep tapping as from the other. Jn 1803 similar experiments were con- 
ducted oil otlier trees, and the rate of flow per minute deteriniued. It 
was found that the tapping at in. gave the least flow and at 2^ in. the 
most. Wlien the holes in trees which had been tapiied to a depth of 
in. were deepened to 2 J in. the increased flow was very marked. 


1 Church: Food GraiiiB of India. 
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A tree about 12 in. in diameter was tapped about 2 in. deep with a 
1 inch bit, the hole was then bored 2 in. deeper with a ^-inch bit, and 
the sap collected from the inner and outer wood. The rate of flow was 
9 cc. per minute from the inner wood, and 0 cc. per minute from the 
outer. The same experiment was repeated a few days later, and in 
both trees it was found that the flow from the inner wood exceeded 
that from tlie outer wood, altliough the diameter of the outer hole was 
double that of the inner one. 

In 1891 four trees were tapped, and it was shown that the flow from 
the inner wood of the first tree, which was bored 2J in. deep with two 
difl'erent sized bits, a ] ;! iru'h and a g-inch, exceeded that from the outer 
wood. In the second tree, where the hole was of uniform diameter, the 
How from the inner v^ood was almost double that from the outer. It 
was also shown that in tlie fourth tree, wliich was tajiped to a depth of 
0 in., the hole being J in. in diameter, the flow was nearly equal to that 
in the others, whei e much larger openings were made. 

The aiitlior concludes that the flow of sap is very largely deiiendent 
ui)on the depth of the tapping, and that the theory that all or nearly 
all thi) sap comes from the outer wood is erroneous Tlie additional 
injury to the tree by deep tapjiiiig is very slight, especially if the hole 
is small. Where a {Jduchbit is used and the bark practically unin- 
jured by hewing, the majority of the holes will be grown over the first 
summer after tapiiing. 

The amount of tlow of sap fiom the north and south sides of trees 
was investigated, and it was found that under equal conditions the 
common practice of tajiping on the south side of trees is to be preferred. 

The tendency of tapping trees twice, putting the h(>les near together, 
and letting the sai) from both spouts go into the same bucket was tested 
and it was found that trees tapped once gave slightly more sap than 
those which were tapped twice. This conclusion is based upon a single 
trial and should be coutirmed by subsequent investigation. 

Concerning the occurrence of glutamin in the green parts of 
plants, E. ISciiULZE {Ztachr. Fhyis. Chvm.j 20 No. J, pp. 327- 

5,?^).— The author has found glutamin present in the green parts of 
Fteris aquilina^ Aspidium Jilix-mas^ Anplenium Jilix fwmhia^ Saponaria 
vulgaris^ and the leaves of Heta vulgaris. The methods of treatment 
are given in detail, the crystallized product being glutaminate of copper. 
The author states that glutamin has been found in the roots of Beta 
vulgarisj etiolated seedlings of Gucurhiiu pepo^ root tubers of Stachys 
tuheri/eray and in etiolated seedlings of Hcllmithns annuiis. 

The moth-catching plant, T. W. ICirk {Kew Zealand Dept, Agr,y Leaflets for 
(iardeners and Fruit Growers No, pp, ^yflgs, $). — Illustrated notes on Jrauja albenSf 
which entraps moths by holding th(*ir ]»robo8ces when those organs are thrust into 
the corolla of the iiowor in search of nectar. The common name of codling-moth 
plant’’ Is believed to be a mistake, as no spt^cimous of this insect have ever been 
noticed caught. 
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List of exotic trees and shrubs affected by Australian Loranthus and Vls> 
cum, E, Turner {rroo, lAnn, Soo, N, S, W,f 9 {1895)^ No, 8, pp, 537-^60), —A list of 
27 species of trees and shrubs in 13 orders that are affected by mistletoes is given. 

Calcium oxalate crystals in the so-called seed coats of Umbeliferas and 
their value in systematic classification, J. Rompicl (BoL CentbLy GS (^1895) j No, 
9, pp. 888). 

Herbaria in their relation to botany, J. P. Lotsv (Pop, Soi. Monthly y 1893y July^ 
pp, 860^863). 

Notes for the description of the Hymenomycetes, M. Buitzeumayer (Bot, 
Centbl., 62 (1895), Nos, 9, pp, 818-881; 10, pp, ,103-818), 

Notes on some specimens of Pyrenomycetes in Schweinitz herbarium, J. B. 
Bltjs (Proc, Phila. Acad. ScL, 1S98, /, pp. 20-81), 

Concerning the development and systematic arrangement of the Saproleg- 
niacese, A. Maujm/io ( Plora, 188 i; abn, in Bot. Cenihl,, 62 (18.93), No. 10, pp, SU, 822). 

The kola nut, F. B. Kilmer ( Bui. Jamaica Bot. Gardens, 2 (1895), No. 3, pp. 
108-106), 

Concerning Knight’s experiments on tuber formation, a critical and experi- 
mental investigation, II. V^ornriN<J (Hot, /Ay,, .5,J (/SOI), uVo. 4, pp. 79-106, table 1), 

Notes on Penicillium growing in solutions of copper sulphate, L. Tkahut 
{Bnl. Snc. Bot, Prance, 42 (lAOl), No. 1,pp.88, .If). — A ro])(>rfc is given of a spocios of 
' PenicilliuMi growing in 9' per cent copper sulphate. It diflers from P, glancum and 
the author has givi'U it the name P. cnpricum. 

Concerning the biology of some plants with underground shoots, A. 

(Ber. deut. hot. Gos., 18 (1893), No. 4, pp. Ill- 133, table 1). 

On a new method of studying cell motion, (’. L. Lkonaud (Proc. Phila, Arad, 
Sri,, 1893, T, pp. .18, 89), 

A contribution on the development of the fruiting organs of some Gasteromy- 
cetes, L. RAHisowiTsrii (Flora, ^891; abs, in Boti Gcnthl., 62 (1893), No. 10, pp 
.l22-32i). 

Notes on the methods of fertilization of the Goodeniaceae, II, A. (}. Hamil- 
ton (Proc. luin. Soo. N. 8. IF., 9 (1894), No. 2, pp. 201-212, pi. 1), 

Investigations on geotropism, F. Ozaitk (PrinysheinFs Jaluh. triss. BoL, 27 
(m.')), No. J,pp. 248-8 IS; abs. in Hot. Vvnibl., 62 (LSO.^y), No. 11, pp. .S32-83S). 

On some of the properties of protoplasm, A. SABAriKit (Her. Sri., ser. 4, 3 
(189.1), No. 10, pp. 383-390). 

A contribution to the knowledge of the root systems of culture plants. C. 

Khavh (Forseb. Gib. ayr, PlufS., 18 (1893), No. 1 and 2, pp. 118-166 ). — Third article of 
''Investigations coiioerniiig the root growth of culture jilants in its physiological 
and cultural relations.^' 

The availability of different sugars as plant food, (J. i>e (’ijaimot (Agl. Sci., 8 
(189.5), No. 12, pp. 308-.571). 

The relations of earthworms to ihizome plants, especially the beech, P. E. 
MOllek (Fgl. ridvnsh, Sdls, Forh., 1891, pp. 17-117; abs, in Forsch, Geh. ayr, Phys., 
18 (1893), No. J and 2, pp. 1 00-1 Of), 

Some unusual androgynous flower clusters, J. G. Jauk (Garden and Forest, 8 
(1895). No. .280. pp. 222, 22 1, fly. 7).— • fll astral od do.scri])ti\ e remarks on some sexually 
perfect blossoms ohserved on Finns betrrophylla, Picca canadensis, and Belnla papyrifera. 

Concerning the influence of situation on the variability of species of plants, 
F. Kuasau (Mitt, naturiv. Vercin. Sfcicrmarlc, 1894, pp. 290-309). 

The development of botany in Goimany during the nineteenth century, 
I). StrasbUROER (Bot. Gaz., 20 (1803), Nos. 5, pp. 108-204; 6, pp. 249-257). 

A vegetable physiological Practicum, a guide to investigations in plant 
physiology, W. Detmek (Jena: G. Fischer, 1803, pp. XVI, 4.56, figs. 184), 

A text-book of biology, F. Ludwig (hehrbnch der Biologie. Stuttgart: Knlce, 1893, 
pp, 600, figs, 28; abs. in Bot, Centbl,, 62 (1805), No, 11, pp. 858, 360). 
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Elementary treatise on anatomical and physiological botany L. GKitAKDT (7 
( Ttfzite elementaire d^h hfoire nafttreVe Botaniquef anatom ie et ph ysioloi/ie vegetates, f'aris : 
fiaillfh'e, pp. figs. .W.7). 

Botanical work of the Government, J. M. (^oultkii (Hot, daz., ‘iO (ism)^ No. 0. 
pp, list i« of tlios<* ooniioctc*!! with the TiiitcMl States Depart uient 

of At^rienlture whoso dutios are hotaiiieal and the spoeial linos of their work 
iiidieated. 


BACTERIOLOGY. 

Abcub formation in yeast, TI. Sciiioxning (Compf. Jlcud. Hah. Carlsherg^ i (AV.9^), 
No. /; ahs. in Centht. Halit, innt Par. Allf/., J (M9J), No. /?, pp. ///, ///). 

On the enzyme of Schizo-saccharomyces oct 03 porus and Saccharomyces 
marxiauus, E. Eisciii:u and 1*. Ltni>nkk (Aewr Ztschr. /mlirnut., .H (i.s.97)^ No. Ji, 
p, ’iSO). 

Investigations on Saccharomyces marxiauus, S. apiculatus, and S. anomalus, 
A. Klockkr (Compf. Riud. Lab. (Utrlsbagy i {lSU~>)j J\o.J; ahs. in (Jentbt. Halt, and 
Par, AUg.f I (A''9J), No. pp. i/6-//9). 

Tubercle bacilli in human milk, with leport of two cases, S. (h)LES (Phi la. 
PohiolinU\ ISVif p. ill). 

Concerning the detection of tubercle bacilli in milk, K. Anxm j. (Hgt. Landf. 
Jkad^lJandl. lidslr,, IS^U^pp. ilN24d; abs. in ('intht. />aht. und Par, Med, y 17 (1NXf)y 
No, Wy p. 

A contiibiition to the bacteiiology of ga&tiic feimentation, J. Kagimann ( tbs. 
iu (\*Htbt. Haht. mid Par. Med., 1} (/s97), Ao IS and Pf, po. ( //, hj^s). 

The action of light on bacteria and fungi, II. M. W ajg) (J*roc. Hog. fnst.y 14 

(istm) , IT, No. sSy pp. 'JO- j; 0). 

Progiess in the domain of bacteriology, V. tlruf v( n hem, Ztg.y 10 (ISWi), No, 
PL PP- U).— Vii\n ip<»ll> tlevote<l <c» a ie\ u w ol on ])at]io;ifeni<* ori^anisnis. 

A course in elemental y practical bacteriology including bacteiiological 
analysis and chemistry, Kvmii\(Iv and (London: MacUitlan tS' Co,, 

AV9.7, pp. m). 


METEOROLOGY. 

Some physical aspects of the new gas, argon, the ideal ther- 
mometrical substance for high temperatures, W. H. (»>einan (f/o«r. 

Chem. 17 o, pp. i7 7-hl). — Tli(‘ theory ol 

is evplained and il is pointed out that in tho sense of* this tln'ory 
arf>’on is a moiiatoinie oan niid therelore w lien ns(‘d as a thermoiiietii(‘al 
snbstaiieo at a very hi^li t(Miiperatiire is not sidi)(‘et to the hital tlieo- 
retical defects possesscMl by hydroj^cn and iutro^»en, tlic elementary 
gases commonly msed for this purpose. 

“ Arj^on, as a th<*rmoiiu*trie siihst.inco at ordinary tom])oratnro8, has alioiifc the same 
properties aw nitrogen or ov.\ gen. It iw a ]M‘rinanent gas witli a low critical point 
— 121^^ 0, Its Ixdiavior muha* tho usual conditions w ill ho very similar to that of tlio 
mixture of nitrogen and o\.\g(‘n w’e c.dl air; its scale is therefore strictly compara- 
ble with that of the air thermometer. 

‘^At high temperatures it is tlio ideal tliennoiuetiie snhstanee. 

^'Neglecting diH.soeiatioii, all gases imi>rove in their behavior .as tho temperature 
rises; all disero})aijei(‘s pass into the normal whieh do not alleet the scab* of tem- 
perature of oith('r the const ant- volume or conataut-preswure thermometer. 
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Argon lias no internal energy; the decomposing influence of the heat is absent; 
in other words, being monatomic it can not suffer dissociation and its behavior as a 
thermometrio substance throughout the range of temperature will be strictly nor- 
mal. No other substance htis such simple heat relations over such a great range ot 
temperature.^’ 

Rainfall in the East Indian Archipelago, 1893 {Batavia^ 12 
{1893)jpp. 416 '), — This volume forms the lifteeuth hi the annual series 
of rainfall statistics published by direction of the (Tovernment ot 
Netherlands India under the suiierintendence of Van der Stok. During 
the year 1893 194 stations were in operation, of which 194 were iu 
Java and Madura and 90 in Sumatra and the different ivslands of the 
Eastern Areliijielago. Average monthly values deduced from obser- 
vations made during 6 to 15 consecutive years are given for 185 sta- 
tions. The greatest quantity of rain rci'ordiMl as falling during 24 
hours in 1893 was 327 mm. (12.9 in.) at Paineungpek in September. 
Alas-Petoeng has the greatest mean annual (9 years) with 4,003 inm. 
(181.2 in.). Batavia has a mean annual rainfall of 1,784 mm. (70.2 in.) 
from 15 years observations; mean number of rainy days, 135; the 
greatest fall in 24 hours during 1893 was 125 mm. (4.9 in.) in Feb- 
ruary. — O. L. FASSIG. 

Meteorological Observatory of St. Louis at St. Helier, Island 
of Jersey. — During the year 1891 a meteorologieal observatory was 
erected upon this island at lat. 49'^ J2' 4^’ N., long. 2® 4' W. of (1., 
under the direction pf tlie Jesuits. The observatory *is about 55 
meters above the level of the sea. A tow^er 50 meters high has beeu 
erected for the study of winds and atmoNplieric electricity. The ane- 
mometer will be placed at an elevation of 110 metens above sea level. 
The director is Kev. Marc Dechevrciis, formerly of the Zi-Ka-Wei 
Observatory, near Shanghai, Oiiiria. 

The first results of observations are contained in the Bulletin den 
observations meteorologiques, 1 (1894)^ pp. 30. The bulletin contains 
monthly means of the usual elements derived from four daily read- 
ings or from self-recording instruments. Monthly means for each hour 
of the day are given for the entire year for i)ressiiro and temperature. 
The observatory promises to take rank among the first order of ob- 
servatories devoted to meteorology and teriestiial magnetism. — o. L. 
FASSIG. 

Meteorological observations at Maryland Station, E. H. Miller 
and H. J. Patterson {Maryland Sta. Rpt J89J, pp. IHO^ ISI^ 186).— 
Tables show the rainfall at College Park, 1889-^94, and normal and 
mean temperature; normal rainfall and rainfall in 1894 at College Park, 
Maryland; Washington, D. C.; Baltimore, Maryland; and Cumberland, 
Maryland; and monthly summaries of observations on precipitation 
^and temperature at College Park. The yearly summary for College 
Park is as follows: Temperature (degrees F.) : Mean, 64.6; highest, 100 
(July 13); lowest, 11. Precipitation (iaclies), 33.20. 



METEOROLOGY. 


97 


season of 1894 lias been an abnormal one in many respects^ and therefore 
unfavorable for experimental field work. Unusually warm weather during the latter 
part of March forced vegetation forward very rapidly ; fruit trees coming out in full 
bloom; and winter grains making an unusual growth. Following quickly on this 
came a very severe frost, the temperature on the 28th dropping dow'n to 16,5°. As 
a result a large part of the fruit was killed, and in many sections of the State tlio 
wheat, which was unusually snccnlont and tender owing to the rapid growth it had 
made, was seriously injured by the weakening of the straw. While afiectlng more 
or leas the varieties seeded at the station, and causing grave aiiprehensions at the 
time, the results at harvest proved that only a few of the varieties had sustained seri- 
ous injury. The rainfall during the sejison when vegetation is most in need of mois- 
ture, from the middle of .luiie to the middle of August, was only about one-hnlf the 
normal for that period. As a result of this many of our crops, notably potatoes 
(both the early and the late crop), were very seriously injured, particularly the early 
ones, which wore killed oft* witliiu a few days. This extremely dry weather during 
ihe summer months has been very discouraging to those who have sown crimson 
clover, especially those who made tlieir first attemjd with it the season of 1893, and 
failed owing to the severe drought of tliat year.” 

Meteorological report for Trinidad, 1894, J. H. Hart [Roy, Bot. 
Gard, Trinidad^ lipt, pp, 17-23^ chart 7). — The history of the 
meteorological service of tlie Island of Trinidad is briefly reviewed, and 
tables show monthly siiinmaries of observations on air pressure, tem- 
])erature, rainfall, and liuinidity at the Koyal Botanic Gardens for 1894; 
annual rainfall at the BotaniiJ Gardens for 18(52 to 1801, inclusive, and 
a record of rainfall at 105 diflerent stations in the Island during 1894. 
A chart showing the course of hurricanes for the West Indies is added. 
The mean daily height of baronu^ter during 1894 was 29.97 in., mean 
annual teini>eratiire 78.45^ F., total rainfall 52.21 in. at the Botanic 
Gardens. The mean rainfall for the year at (53 stations iii the Island 
was 08.45 in. The a\erage rainfall at the Botanic Gardens during 33 
years (1862-’94) was 07.5 in. 

Inveatigations of the influence of climate on health, M. W. liAKiUNOTON 
( U, S, Dept, Agr.f irea/her Jiurcau, Satiilary Climatology Circularn Xos. 1; S,p, 1; 4, 
pp, 7), — Directions and forms are given forlho (ollectioii of vital statistics, and the 
methods to be pursued in the com)nlation of the data obtained is explained. 

A publication containing the culiectod and coin]>iled facts will be issued monthly. 
This publication will comprise, in the shape of tallies, clinrts, and diagnnns, the 
chief rueteoTologic factois ns observed and reeoidcd b> the officials of the W'cather 
Bureau, and the statistics of mortality and morbidity as leported by the various 
public heab)i officials and by individual phvsicians; also brief statements of the 
general sanitary conditions of the different localities, especially as they may have 
been influenced by the weather,” 

Weather observations and predictions (AV//are, 52 ( 1895), No, 13J5,pp. 98-100),-^ 
Review of two books, one by Thomas Russell and the other by H. C. Russell. 

Five days’ storms in Bohemia, May 20-25, 1895, C. V. Zkngkk {Com})!. Jiend.t 
m [1895), No. SS, pp. 1299-lSOl). 

The moon, T. CIwyn Elger {London: George Philys Son, 1895, pp, 174), 

Meteorological observations at Camden, Arkansas, 1894, C. L. Newman 
[ArkanBOB Sta. Bui. 34, p. 128 ), — Monthly and annual summaries of observatious on 
temperature, precipitatiou, and cloudiiieps during 11 months (February to Decem- 
ber). The highest temperature recorded was 103° F. (July 1 to 4), the lowest 8° 
(Deo. 28,29). 
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MeteoroXogfical observations at Massachusetts Hatch Station, F. L« Warb^n 
{Ma»$aohu8ett8 Hatch Sta, Met But 76 j pp, rf).-— A sunimary of observatious during 
April, 1895, at tli« meteorological observatory of the station. The mean tempera- 
ture for the mouth was one degree above the normal. The season was backward 
on account of excessive rainfall (5.50 in.), which was 2^ in. above normal and the 
greatest observed at Amherst since 1857. 

Meteorological summary for North Carolina, March, 1895, H. B. Battlr, C. 
F. VON llEKUM ANN, uii<l K. Nunn (North Carolina Sta. Weather Service Jlul. 67/, ftp, 86-40^ 
ma 2 ttt 'J ). — The usual sumiiiarios of obsorvat ions by the State Weather Service cooper- 
ating with the Wi^ather Bureau of this Department. 

Rainfall at Wichita Falls and McKinney, Texas, during 1894 ( Texas Sta, Bui, 
34f p, 561 ). — Siiiiimarios of rainfall during 9 mouths (April to December). 

Monthly Weather Review ( C. S. Dept. Atfr., Weather Bureau^ Monthly Weather 
Beview, (JSOi)^ Ko. 12 j pp. 487-5S3, charts 7 ). — In addition to the usual summaries 
of observations this number coutains notes by the editor on temperature of w^ater of 
Sobago Lake, Maine; the storm at Pouta Delgada, I)ec(*mher 8, 1894; observations 
at Honolulu, Hawaii; meteorology in the schools; origin of storms; and on various 
local weather phc'nomeua. 


SOILS. 

Disintegration of the granitic rocks of the District of Columbia, 

U. V. Mdurill {Btth (hvL Boc, Amnicn, pp, pL 1), — This 

article includes description of locality, bulk taualysos, analyses of ma- 
terial separated by solvents, analyses of material inechanhuilly sepa- 
rat(Ml, conditions adectiug tlie results, analyses of material from other 
localities, time limit of disinteg-ration, and causes of disintegration. 

The investigations of the autlnu* indicate that “the (diief alteration 
in the conversion of tlui barren rock into arable soil is physical, 
attended probably witli a ])artial change in the mode of combination of 
tlie various elements;^’ that the disintegration, extending in some 
cases to a depth ol’ 50 or more feet, is almost wholly post-Crotac.eons; 
and that hydration seems to be tlie most pronounced and most nearly 
universal agency of decomposition. 

The effect of bisulphid of carbon on exhausted or “sick” 
(fatigues) soils, (3. Obeblin {Jovr, Apr. Prat,^ 3!) (jIS!)/})^ Nos, 13, pp, 
453-10 i; 14, pp, 409-!‘)03^ 15, pp, 515-540), — In the course of experi- 
ments carried (in during 18 years under the direction of the author in 
treating the grape pliylloxera with bisulphid of carbon it was observed 
that this substance had a remarkable effect in increasing the yield of 
crops. 

In tlie treatment of pliylloxera in Alsace-Lorraine holes are made in 
tlie ground about the diseased vines with an iron rod to a depth of 50 
to 00 cm., from 50 to 100 cc. of bisuljihid poured in, the holes carefully 
plugged, and, if necessary, the surface of the soil puddled in order to 
prevent the escape of the fumes. As a rule in vineyards thus treated 
the vines are removed and destroyed and grap 's are not ]>lanted again 
for six years, but the land is used for other crops, especially alfalla. 



SOILS. 


99 


In this way it has been possible to make observations on a variety of 
crops incliidinj;? lognmes, sugar beets, and cereals grown on soil treated 
with bisuli)hid of carbon as compared with those grown on untreated 
soil. 

It was observed that oats on soil thus treated were decidedly supe- 
rior to those on untreated soils, the conditions being such that the 
result could only be attributed to the eftect of the bisul]>liid. 

It was further observed that soil made ^^sick’^ by continuous culture 
of the same crop was restored to ])rodnctiveness by the use of bisulphid. 
After 0 years’ continuous culture alfalfa failed on soil not treated with 
bisulphid, while parallel ])lats to which it had been applied produced a 
vigorous growth, the growth being especially rank over the spots where 
the bi8ul])hid was applied. Similar results were obtained with hairy 
vetch and beans. With crimson clover on treate<l and untreated soil 
little difference was observed in the early stages of growth, but later 
during the winter the clover on the treated plat was mindi more thrifty 
than that on the untreated ])lat. 

Just what the action of the bisuljihid is in the soil is not clear from 
juesent knowledge. Does it destroy all soil ])arasites alike or only 
certain classcss? Is its effect due to chemical action in the soil? Will 
tlie beneticial effe(‘t obs(‘rved the tirst year continue during succeeding 
years? Is the cure of ‘^si(*kness in case of legum(‘s, for instance, due 
to the destruction of the excess of organisms in the soil, and is it a 
permanent cure, or will the treatment ha\ to be repeated eacdi^year? 
If, as suggested, ^‘sickness” is due to an excess of organisms in the 
soil, is not soil inoculation tor legumes of doubtful value? These are 
interesting questions which demand furtlier study. 

A bacteriological examination of the wells in the vicinity of Berne, A. 

Seilkr {Inantj. Dm. Dane, JSOiy pp. dr»; abs. in (\nlhl. Jiakt. nml Par, Aled.y 17 
{lS95)y Ao. IS and Iff, pp. 14). 

The influence of the temperature of the soil on the moisture content of the 
iipper layeis of the soil, W. Wi isw {Mundiner Jon*U. llejle, pik Sl-01 ; abs. in 
Pornch. Ocb, apr. -/"////«., IS (/V.V7), No. t and Jy pp. 100). 

The loss of nitric nitiogen through drainage water {Prop. Apr. et f'U., 17 
{m5)y No. 17. p. 

Researches on the drainage wateis of cultivated soils, T. V. DkuI^'Rain (Ann. 
Agron.y fil (XVM7), jVo. fly pp. 193 - 107 ).-~^ q>o abstract E. S. U., 6, ]». i)77. 

Researches on assimilable nitiogen and its transformation in the soil, Eag- 
NOUi. (Ann. Apron. y iJl (/<S’,9.7;, No. 5, pp. 207-235). — See nbslract E. 8. R., 6, p. 118. 

Phosphoric acid in moor soils (huhling'n landtv. ZIg.y 4i (lS03)y No. lOy pp. S19y 
820). 

On the accumulation in the soil of the copper compounds employed in com- 
bating fungus diseases of plants, A, Gikaui> (Jour. Agr. Prat.y 69 (lS96)y No. 23, pp. 
816S17). 

examination of soils, F. W. Mojisk (New Ilampsldrc ISta. lipt. lS9S,pp. 181, 182 ). — 
Chemical analyses of 3 samples of surface soil and 3 of subsoil from the experi- 
mental field of the station are reported* 

1682— No. 2 3 
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FERTILIZERS. 

Leguminous plants for green manuring, Sohultz-Lupitz {Ahs, in 
Deut, landtc, Preftse, 22 {1805)^ No. 27^ pp. 233-255^ figs, 7 ), — lu study- 
ing the root growtli of leguminous plants the author found no constant 
relation between the length of root and of stem. In a dry season when 
naturally the toj) growth was not great the roots penetrated deep, those 
of lupine extending 5 ft, down. In a wet season they did not reach so 
deei), but root tubercles were more abundant. 

Potatoes when grown the year after lupines sent their roots to a 
much greater depth than wdien the preceding crop was wheat. After 
lupines the ])otato roots followed the course of the decayed lupine roots 
and thus penetrated a liard stratum of soil, through wliich they were 
not able to j)ass, on the area where no luinnes had been grown. The 
depth to which potato roots ])enetrated was, after wheat, 16 to 18 in., 
after lu])ines, 18 in. Tlie yield was much greater on the held where the 
roots went deep enough to reach tlie moist strata of the soil. 

For potatoes green manuring with lupines was found to be mu(*h 
more profitable than tlie apjilication of stable manure. laipines proved 
highly satisfactory as a gi‘eeii manure for rye. 

Oil the light soils of Tai])itz blue lupine proved deeper rooted than 
the white and yellow kinds and in general appeared to be more satis- 
factory lor green manuring. 

The world’s consumption of fertilizers— sulphate of ammonia, 

MAXZiiiRES {JJJtjngraiSj JO [1893)^ No. — The production 

of sulphate of ammonia in dilfercnt countries in 18l>3 is given as follows: 


Production of sulphate of ammonia. 


Engl and 

OennauN; Aiihtiia, mid Ku«sia 

Fianoft 

nelftiurri mid Holl.iiid 

America 

Other countnes 

Total 


Tons 

151, 000 

07.000 

26.000 
20, 000 
15,000 

8, 000 


290.000 


The inoduction in liliifjhmd in 1892 was 157,900 tons. Of this 112,000 
tons came from sas works, 12.000 tons from furnaces, 28,000 tons from 
Hchist.s, and r>,0(M) tons from coke ovens. 

The world’s consumption of fertilizers—blood, meat, horn, and 
leather, MAizikitES {/j^ I'J nf/rais, lo {JS9r>), No. 10, pp. 371, 575).— The 
l>roda<‘tion of these materials at the present time is estimated to be as 
follows; 
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Frodmtion of hloodj meaty horuy and leather* 



liloud and 
moat. 

Horn and 
leather. 


Tons. 

8, 000 
;i, 000 

1 7, 000 

6, 000 
3, 000 
18.000 
0, 000 

Tons. 

8,500 

4. 000 

8. 000 
6, 000 




f ................ 


A rnericii 

Other couii trios 

8, 000 
10, 000 

Total 

51,000 

44, 500 

1 


The world’s consumption of fertilizers— guano, Maizi^re^ 
{VEngraiiSj 10 (1895)^ No. 19^ pp. 4.13^ lid ). — Tlie folio iiro given as 
the amounts of guano imported into Eiir()i)e, 1889-94: 


Guano imported into Europe, lSS^)-94. 



1880. 

1890 

1891. 

1892. 

1893. 

1894. 

1 

Kurland 

Tons. 
14. (MH) 
000 

J 000 

Tons 
1.-), 000 
1,000 
3, 000 
3, 000 
21,000 

Tons 

H, 000 

2 000 

I, 000 

Tons 
14, 000 

Tons 

10, 000 

Tons. 
1«, 000 
2 000 





Franc© i 

nel^ium 

Holland 

4. 000 
•JO, 000 

5.000 j 
13,000 

9,000 

1,000 1 

18,000 1 

2, 000 
20, 000 

<lcnuaii> 

Spniii, Canary and ■Mediterranean iHlanda, etc 

1 *7,o66 

1 2,000 

7, 6(V)’ 
12, 000 

”3, ooo‘| 
3,000 1 

'4 ouu i 

1 8,600 j 

i3,000 

"lotol 

i 50,000 

1 

j 05,000 

j 35,000 j 

‘J7,000 

1 37 0i>0 1 

53, 000 


Tennessee phosphate rocks, J. M. Saffoud {Ten)u\ssrc Ihnranof 
Agr. Rpt, 1893-91, pp. 211-.221, fig. 1 ). — This article contnius a some- 
what popular account of the com]>osiliou, characteristics, and geologi- 
cal relations of the Tennessee, phosj)hates in general, with a more 
technical disemssion of the origin of material and otluu* theoretical (‘on- 
siderations by the State geologist, and a note on the white i)bosphates 
of Tennessee by (i, W. Hayes, of the Fnited States (leological Survey. 

The phosphate rocks of Tennessee are closely associated with a per- 
sistent, ax)proximately horizontal formation, the Bla<dv Shale or Hlaek 
Slate. There are two chief beds cf ])h<)si>hate, oii(‘ immediately above 
the shale, the other immediately below it. 

‘‘The phosphate beds are, geologically, a thousand foot below the lowest of the 
coal beds. This shows that Tennessee phosphates are very dilTerent in age from the 
beds of South Carolina and Florida. The latter are far >oungei* than the coal, and 
are, indeed, among the latest of geological formations. 

“The rocks of the limestone floor are, in the language of geologists, of Silurian 
age. The formations above the black Sliale group are sub-Carboniferous ; or, in later 
language, Miseissippian. Sandwiehed between those, t»r say, between tlio limestone 
floor and the Harpeih Shale, lie, in comparatively thin layers, the four members of 
the Black Shale Group.” 

These, commencing with the lowest, are sandstone, main phosphate 
bed, Black Shale, and kidney phosphate. 
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The main phos])hate has a wide disferibiitioii. In all the counties west of the 
meridian of Nashville, and between that and the Tennessee River, the rock, in it?» 
proper j;eolo#rical hori/ou, is to be found. It even extends beyond the river into 
Decatur and Renton counties. It lies, as we have soon, below the lilack 8halo, 
and everywhere, in the region indicated, goes with it. . . . Rut it must not bo 
understood that it has practical importance in all this wide territory; not by any 
means. As a rule, it is g(merall\ too thin ortoo sandy or limc> to lx* of value. The 
best of it, the tliicUest and purest, is found in a conijairatively limited area or belt 
of country lying chieily in Lewis and llickitian counties.” 

Good workable plioj^pliatois found tlirougliout Swim (^reek Valley in 
these counties, and here the most a(*.tive mining' operations are carried 
on. 

^^The rock ranges from t> to 40 in. in thickness and contains from 60 to 75 per cent 
of phosphate. . . . The length of the Swan Creek belt Indding phosphate is 20 miles; 
say its widtli is 3 miles, tlion w^o have .an area of 60 square inilos. Suppose but 
one-third of the j>hos]diate of this area to be available, wnth these liberal limita- 
tions, onr belt gives ns more than 123,000,000 tons.’^ 

*^fThe phosphate of tliis bed) is soinetiim‘s il.irk-eolored and fine-grained, as if it 
might be eonniressivl gnn]>owxler. Tins variety oxidi/es on e\j>osiiro, so as to form a 
yellowish crust or layer, giving the loek very inueli the nppt*aranee of a sandstone. 
Rut it lacks the hard grit of sandstone, and tliis leads to its leeognition. 

‘^'flien again it is lii'lit-eoloied, or gray, and made np ihielly ol' small seed-like or 
grain-1 ike bodies, or of a multitude of minute spiral sliells. Somelimes thin lasers 
are imd with that ring liki pot-metal wIumi thio\Nn down or when strindc with a 
haminer. Locally it is found lliorouglil.v disinlegiated, oxidized, wiiitened, and 
resembling clay. TJie coloring matter of the darlv<‘r kinds js organie, derived either 
from plants or animals, or both. IIoikm^ sm h kinds oxidi/a' and burn white, or to a 
much ligliter color. Several species of the minute shells occur, and also W'orn teeth, 
and sometiiiK'S fragiiKMits of tish bones. . . . 

^‘Tlie bed of Kidney Pliosphate, thick, thin or in trae(‘S, is well nigh universally 
found in its place above the Rhiek Shale. It is a stiatiim of roundish, solid, plios- 
])liatie eoiK'Tetions, from the size of marbles to masses as largo as oni’s lie.ad, or to 
llattisli, eake-iike, lvidu(\v-like, gourd-like forms of larger size. At certain localities 
they are to be seen, w'ltli a little shale, tiglitl> paekeil together, as if so many eannon 
balls, in a layer S to 12 in., or except lonullv IS in., in thiekiu'ss; or else loosely dis- 
posed and embedded in gre<‘inHli shale. The lattiT is itself more or less piiosjihacie, 
and is quite generally found in association a\ itli the balls. . . . 

When long exposed the kidneys weather externally to a grayish or whitish eoat. 
Wh(*ii broken tliey show a brow^nisb gray coloi, with a eenter, often of ojxm, gran- 
ular structure, somewhat oolitic, 'j'hev contain from 60 to 65 per cent of i*alcium 
phosphate, and > ield an approved fertilizer. When tlie balls and the lower phos- 
phate are separated by only a few inches or a foot of Rlack JShalo tlicy may bo mined 
tog(4tIier, making it prolitalile, wii(‘n* the mining of one alone would not bo.^’ 

The theoretical coiiKi(leration.s are ]>reseiite(l wliieh load to the cou- 
clusion that tlwso dei)o.sits have been derived from the remains of flsli 
and otlicr marine animals deposited daring tlie Dovoiiian age. 

Two varieties of white pliosphate (1) breccia jihosphate and (2) white 
bedded pliospbate ‘‘resembling more or less closely the Florida rock” 
have been found in Terry Ooniity, but tbeir content of phosphate of 
lime (27 to 33 per cent) is too low tor them to be of much commercial 
importance. 
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The marls and phosphates of North Carolina, F. B. Carpenter 
(North Carolina Sfa, Huh llOj pp, 41)5-504 j map 1 ). — A summary of 
information on tho loi^ation and extent of the marl and i)hosi)hate 
deposits of North Carolina and tables of analyses of many hundred 
samples compiled from the station records, with a deseription of the 
fjeolo^^ical features of the formations, and notes on distribution, 
varieties, and uses, including a chapter on the manufacture of super- 
phosj)hates. 

Of North Carolina’s ininoral rosonroos tlicrn is none* which ia of bo inneh intercRt 
to the a t^ri cultural coinmimity as her bedH of marls and ))liospliat(*8. TIicho dcposilft 
arc diRtnhiitcd throii<r|iont th© caHtoru portion of the State, and l)elouf; to on© of the 
lar;;c‘st formations of tho kind in the world Tho poitioiis of the Ceiiozoic and 
Mesozoic eras, which inclndo these dei>()sits, may broadly he sanlto extend alon^tlie 
coast of tho Atlantic Ocean and tlio (Uilf of Mexico from New .leiscy to Texas. While 
ill© marls are not as rich in soim* fertili/inp^ in^^icdieuls as the famous i^reen sand 
marlH of New .lerscy, and tho dcp<»sits of phos]diaies thus Jar discovered are loss 
vahialde than tliose of South (‘arolina, the snpjd.N is \er\ extensive, and if piopcrly 
utilized will piovo of material value to tin* iarinin^; coiniininit> , cs])c<*inll> in the 
eastirn portion of the State. Tlicfic dejiosits of ]>hospliafcs and maiJs are in many 
caH(‘S HO closely connected Jliat tliore is seen a ^rcat \ariety of material, ran«j;ing 
from a nearly pure carbonate (»f lime cont.iinin^ a trace of ]diosphate to that of a 
hij>h-ijnide phosphate with onl.\ a siriall eontent of earhonate of lime. In addition 
to phospate of lime and eai honate of lime, tho ^retai sand \ ariotit‘s <'ontaiii an a])]>re- 
ciahlo percentage of potash. The valiU'of all theditlerent deposits is largely afh‘et(*d 
hy the varNing p<*rc(‘iitages of Band or other worthleHs niat(‘iial which they may 
contain. . . . 

“Coprolitcs have hocii Know n for man» >ears to oce ur in the marl dejiosits of tlio 
Ea^t ami in the Triassie regions in Koeknigham, StoUos, (’hathani, and Aloor© coun- 
ties, Imt it was not known that, jihosphates existed in sntlu i<*nt (inantities to he of 
agri(‘ultuval \ alnonntil the eleposits at Casth* Hasne were eliscoN eied in ISKlthroiigh 
the means of this station. , . , Since th.al ear the station has assisted laridow ners 
who won* interested in the d«*Nelopment of these natural resources upon their 
])roperty. . . . 

“The most important jihospliate deposits in North Carolina thus far iir^estigated 
lie in a hell 1.*) to “0 miles wide, e\l<*nding Irom the South ('arohna lino northeast- 
ward with a trend of the coast to the Neiise Ki\er. It runs through the eoiiiities of 
(Jolumhus, llladen, Siim]>sou, Hupliii, and im*ludes a small jiart of Eender, Lenoir, 
Jones, and Onslow’. conglomerate ol phosphatio nodules and marl, less rich in 
phosphate than the preceding, lies Just helow' this and extends southwaid through 
JViuler and New llanoNcr eoiintie.s nearly to the coast. 

“ For home oonsumjition tlie North Carolina phosi>hates are beginning to be eon- 
Hiderahly used and migJit h<* more extcnsi\ cly utili/ed. esjiecially in the vi<‘init> of the 
depowits, . . . 

convenience the products of these deposits can be divided into two classes, 
those which contain sutlieieut phosphorii* acid for tho protitahle mauufaeturo of acid 
phosphate for commercial ns(*, and the lower grades, which can only ho protitably 
used in the vicinity of the jiroduetion. Tho manufactmo of North (’arolina acid 
phosphate is now being carried on to a considerable extent eoniparcd with former 
years. It has been found that an article containing from 10 to 13 per cent available 
phosphoric acid can be made at comparatively small cost. While the rock is not 
(luite as high grade as that from South (‘arolimi, it grinds readily and takes about 
one-third less acid, thus reducing the cost of maiiufaeture, at the same time retaining 
a good percentage of phosphoric acid. • • • 
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^^The lower grades of rock and the marls containing phosphoric acid, while they 
ran not be profitably used in the manufacture of acid phosphate, will prove valuable 
for homo uso. 'flio small cost at which they can be procured will doubtless make it 
profitable to ship them a eonsidorable distance.^^ 

The action of lime and magnesia on the soluble phosphoric 
acid of the soil, C. Sdiireiiikr {Rev. Agron. Louvain, 4 {1895)^ JVb. 7, 
pp. 66-69 ), — Two complete fertilizers, one containing dicalciuin plios- 
pliate mixed with sulphate of lime and carbonate of magnesia, and the 
other p]ios])]iate of soda with carbonates of lime and magnesia, were 
compared in experiments with oats and turnips on sandy, Immus, and 
loam soils. The fertilizers were applied to the oats, which were followed 
by the turnips without further addition of fertilizers. 

Ill every euse the yield was much lower with the second fertilizer, the 
difference being ])articiilar]y marked in case of turnips. Uhis result 
was apparently due to the action of the carbonates of lime and mag- 
nesia in rendering the phosphoric acid of the ])hosi>hate of soda insol- 
uble. The differences were more marked in case of the turnips because 
the retrogi'ade action had become more com])lete. 

The resnltsof experiments on the humus soil confirmed the conclusions 
drawn by tlie author from preAuous experiments ^ that tlio phosphoric acid 
combined with the humus of moor soils which is rc^adily soluble in alka- 
line ammonium citrate is almost useless for vegetation. Under certain 
circumstances, therefore, humus exerts on assimilable phosphoric acid 
au iuflmmce analogous to carbonate of lime. 

The assimilation of the plant food of soils by plants, J. K(>Nja 
and K. II ASKLhoff {Lan<lu\ Jahrh.^ (1894), jVo. 6, pp. 4009-1060, 
pin. /;). — After a brief r(‘view of the work of other investigators in this 
line** the authors report experiments made by them with barley and 
horse beans on artificial soils. These soil mixtures had the following 
com])osition: 

Artificial noil mixtures. 


Jlniniifl (fToin 

Iron h>dro\nl 

Ahiiniinnu hvdmMd 

U\<lrat /0 ot Niiicji 

clay 

fXatrolito ... 0, r>i 
Zeolite < l>t*sin I iu‘ ... 0 8> 
( lieu land it o.. 0.7) 


1. 

2. 

Per cent. 

Per cent. 

2.5 

2.5 

2. 5 

3.0 

0 7 

0.3 

0.2 

0.2 

10.0 

10.0 

2.0 



Tlie absorptive power of these mixtures was tested by 2 methods 
W'ith solutions of cblorid juul nitnite of calcium, sulphate of potash, 
sulphate of magnesia, chloi id of ammonia, nitrate of soda, and super- 
phosphate, eac-h in 2 different degrees of concentration. In general 
from one-seventh to oue-fonrtli of the lime, zero to one-third of the 

^ Moiiograpbie agricole des terrains dos Linbourg, 1893, part 1. 

notable omission in this review is the work of Dyer ^n Bothamsted soils 
(B. S. E.,6, p. 1013). 
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magnesia, onC'fifth to one half of tbe potash, and only traces of soda 
and sulphuric acid were absorbed, while i)ho 8 phori (5 acid was com- 
pletely retained. The addition of zeolite increased the amounts, espe- 
cially of lime, magnesia, and potash absorbed, practically the same 
amoanta being absorbed from the two solutions. 

For the experiments with barley, glazed earthernware pots holding 
about 0 kg. were tilled to a iieight of 8 cm. with sand (about 2 kg.) then 
to a height of 21.5 cm. with the soil mixtures (4 kg.). Six series of pots 
with each mixture were prepared, I series in each case receiving no 
fertilizer, while 5 were fertilized as shown in the following table: 

Fertilizers used in pot experiments with barley. 



1. 

2. 

8. 

4. 

6. 


7Vr cent. 

Percent 

Pi r cent. 

Per cent 

Per cent. 

Plnnt foo<l ill soliibli' fV>nn i 

100 ^ 

50 

25 

10 


eiuut food in iimoluhli* loim 


50 

75 

00 

100 


(jirtnuft 

(tmma 


ilia ms. 

drams. 


7 5o0 

2 75r) 

1 S75 

0. 750 


Potttsll IIH oitliocluso 


12 000 

18 000 

21 000 

24 000 

eiio*4|)tiori(‘ at )<l at) double su{m'i phospliato 

7 000 

2. SOO 

1 000 

().7()0 

nios]thoT‘](* acid na j^roiiivd South Cuioliiuiroi k 


G. 070 

0 120 

10.050 

12. 140 

Nitio^oii iiHCiilciuiu nittalo 

G 5G0 

2 280 

1 GiO 

0 G5G 


Niliojjcii an horn lucai 


4. 000 

0 001) 

7 200 

8. 000 

Tuino HM (‘ulciiuii iii(rat(* 

G. 5G0 

2 280 

1 0)0 

0 050 


Liiiio aa cab iiiin < arbonato 


2 000 

2 000 

2. OOO 

4. 000 

Maiiiicaiiim milpbato 

lOOh’ 

1 !M)H 

t 1 008 

l.OOh 

l.OGH 

Chloiid ol Hodmni 

0. 2.J4 

0 221 

0.221 

0. 224 

0. 224 


The moistun* was kej)t at 00 ]mr cent of that reciuired for complete 
ssduratiori in ])ots tilled with mixture 1, and 75 per cent in those filled 
with mixture 2. 

The growth of barley was very poor on the cheek x^ots receiving no 
fertilizer, showing that the soil mixture contained little food assimilable 
by this xdant. It was slightly better, however, on mixture 1 than on 
mixture 2, due xm)bably to the fact that the former had been mixed 
about 0 months before the beginning of the exi)erinn*nt and had weath- 
ered to some extent, while the latter was mixed just prior to use in the 
experiments. 

Although the results in the diflerent series were somewhat irregular 
on account of the unfavorable physical properties of the soil they agree 
in general in showing that tbe yields increased with tJie increase of 
soluble fertilizing constituents present. 

From analyses of the <*rop the following table is calculated, showing 
the extent to which the leading fertilizing constituents in the soluble 
and insoluble forms were assimilated: 


Amounts of soluble and insoluble ferUliziuy coustilncuts absorbed by barley. 



1. 

2. 

3. 

4. 

Per cent. 
154.04 
14 GO 
47. 80 
29. 91 

5. 

Kitrogon 

ao liS 3S 

SS 1C '•J* o 

. M 1-* 

Per cent. 
27. 18 

4 2.2 
17. 16 
10. 55 

Per cent. 
81.57 
8. 2(J 
21 85 
18.55 

Per c< nt, 
7. 84-15. 29 
0.20- 1.00 
0.80- 2.87 
0.04- 2.20 

PbospUorio acid 

Pota& 

Lime... - 
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It appears that only a comparatively small percentage of the soluble 
lime and phosphoric acid was absorbed, wdiile much larger amounts 
of potash and nitrogen (especially the latter) were utilized. It will be 
seen also that only small amounts of the insoluble constituents were 
assimilated. 

The experiments with horse beans were conducted on the same soil 
mixtures 2 years later. To prevent packing, more sand was used in the 
bottoms of the pots and 200 gm. more of clay was added to the soil in 
each pot. 

At the beginning of the experiment the i)ots were saturated witli a 
solution which furnished to eacdi 0.105 gm. calcium oxid, 0.019 gm. 
magnesium oxid, 0.0010 gm. potassium oxid, and 0.0700 gm. nitric 
acid. No furtlier fertilizing was necessary. 

In these experiments the yield of beans se<rn(ri to increase as the 
]>roportion of soluble fertilizing constituents decreas<‘d, indicating that 
the form of plant food in the soil is not of so mndi im])ortance to legu- 
minous plants as it is to cereals, and tlnat the former can readily utilize 
plant food not available to the latter. 

From the yields and analyses of the crops tlie following table is cal- 
culated, showing the fertilizing constituents in soluble and insoluble 
forms applied and the amounts assimilated both by barley and beans 
with (a) soil mixture 1 and (b) soil mixture 2: 


Ferlilizing con8(iiueniH applied to the noth and assimiliifed by harU tf and horae heanit. 



1 


2 

• 

S 

i 

4. 1 




(<»)• 

w. 

(<i)* 1 

(b) 

(«)• 1 


(a), i 

('>). 1 

(«). 

{f>). 


<im. 

dm 

1 

(hn. 1 

1 

1 dm. 

dm. 1 

I din ' 

dm 

dm i 

1 dm. 

dm. 

III aolul»l« form. 
In iiiHolublo form 

1 r .!00 

1. 1200 



0 5600 
0. 5000 

0.5600 

0 5600 

0 3800 

0 8 400 

0 3800 
0.8400 i 

I 

0. 1130 

1 0080 

0. 1130 

1 OOKO 

i.*1300 

i . 1206 

NitroffiMi leinoA od— 
Jiy barloy 



0 . 3^:19 

0 ;iio^ 

0. 2030 

0 314 { 

0 1832 

0 37.35 

0.1,588 

0. 187.5 

0.1714 

0 . 1878 

nV boiuis 

0. 1735 

0.3287 

0. U43 

0 3065 

0. 3892 

0.4048 

0.33.50 1 

0.2535 

0 2158 

0. 28m 

VhoHpbonc arid 
added— ' 











In Holtible form . . 

3 . ooao 

3. 0000 

1 5000 

1.5000 

0 7.500 

0 7.500 

0 3000 

0.3000 

L 


In inaoliible form 

1.5000 

1 5000 

2. 3.500 

2. 3500 

3. 7000 

2.7000 

3. 0000 

3. 0000 

Phoapliorir acid 
removed — 











l?y barley 

0 . riI 2 

0 1340 

0. 0583 

0 0620 

0. 0.540 

0 0654 

0 0401 

0 0475 

0.0301 

0 . OU65 

Uy beaiiH 

0. 0475 

0. 0533 

0. 0.107 

0 0468 

0. 0648 

0. 0097 

0 0634 

0 . 0495 

0. 0402 

0. 0487 

Polasb added - 

1 








[ 


In Boluble form.. 
In inaolnble form 
Potash removed — 

4. 0000 

4. 0000 

1 

2. 0000 
2 . 0000 

2 . 00(10 
2. 0000 

1 0000 

3 CliOO 

1.0000 

3 0000 

0.4000 
3.6000 I 

0. 4000 

1 3.6000 

4.0000 

4. 0000 

Jiy barley 

0 004S 

0. 3908 1 

0. 3184 

0. 3677 

0. 3308 

0.3J62 

0 1816 

0. 2007 

0.1146 

0. 0120 

By beans 

0 3749 

0 . 3510 

0.1755 

0.2711 

0. 1516 

0 1969 

! 0.1237 

0. 1576 

0. 1161 

0. 1127 

Tdmc added— 











In soliibie foim.. 
In insoluble form 

2. 2400 

2. 2400 

1 1200 

1 1200 

1.1200 

1.1200 

0 5600 
1.6800 

0, ,5600 

1 6800 

0. 2240 
2. OCOO 

0. 2240 
2. 0160 

2.^00 

2. 2400 

Lime removed— 








By barley 

0. 1519 

0. 1656 

0. 1()73 

0.1290 

0. 0836 

0. 1241 

0. 065,3 

0.0687 

0.0529 

0. 0212 

By beans 

0. 1667 

0. 2084 

0. 16,18 

0.1823 

0. 2374 

0. 2385 

0. 2746 

0.2343 

i 

0. 2180 

0.2340 


It appears from the above results that lejfumiuous plants (Iiorse 
beans) do not make the same demands either upon the nitrogen or the 
other fertilizing constituents as cereals (barley), and that with like 
amounts of the other essential constituents lime influences the growth 
of leguminous plants more than potash. 
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The yield of beans depends upon the amount of combined nitrogen 
present in the soil, although this does not preclude the assimilation of 
a certain amount of the free nitrogen of the air by tin's ])lant. 

Experiments with manures and . artificial fertilizers, <1. H. 
Whitoiikr {New Hampshire 8ta. BuL 21^ pp. Ui, pis. i).— This is prinei- 
l)ally a summary of results obtained while the station was located at 
IFanover, Kew Hampshire, and published in iiulletins (i (10. S. It., 1, p. 
127), 10 (E. S. E., 2, p. 412), and 12 (E. S. K., 2, p. 7;34), with the addition 
of data secured at Durham. 

Subjects rei)orted on are spring and fall a])pli(*ations ol‘ barnyard 
manure; how to apply manure; how miudi manure to use; substitutes 
for barnyard manure; relative elliciency of chemicals and barnyard 
manure; com])arisou of manufactured fertilizers, chemicals, and ashes; 
and directions for mixing and using fertili/ers. 

J^Yom the results of all expeiiments the following conclusions are 
drawn : 

Mannro in the fall to tlio Hiirfaoe, (uiher of plovvod or j»raHS hiinl, will, 

hy the action of frost ainl rain, hccoiue so thoronghlv piilveri/cil and (listribnled 
tluongh the soil that it acts inon‘ c]uickl>, and is in hcticr condition for plants to 
assimilate, than the same manure ’s\ould ho if applied in the spring. 

^^Tlieloss from i'\ ajioratiou and drainai»e ( nnh'ss the snrtaoe is v(*ry steep) will 
])rol>al)ly bo mueli less than the loss resnlting from fermentation it* the manure is 
allovN'cdto areiimnlate in eellais or the ^\ ashing if left in opiMi ,\ards. 

‘‘ On most soils and for most ero^is snrfaee aiipHeation is lietter than plowing in, 
and os]K*eially it* manure is apidioil in tin* fall, hut in any (*aH<\ ex<*e])t for niaimro 
that is 80 I'oarse that it an not he mixed with llie soil hy eiiltiN ation, it is a safernlo 
to keep the manure as near tin* snrf.iee as ]»(»ssihle and to have it as thoionghly 
mixed with the s«ed h<‘d as can he done. This eanies with it tin* necessity of using 
only siieh heildiiig and absorh(‘nts as are of theinsehes fine or easily pulveri7(‘<l. 

“For our eominon liehl crops — corn, oats, rye, hailev, ]»otatoes, etc. — it is not 
protitahle to use mon* than fiom 15 to 20 cart loads (5 to 7 eor<ls) of manure per acre. 

“On an average, on New Ilanijisliire soils and with gcm‘ral crops, $1 investid in 
the best prepared fertili/ers has given an increase of eio]> \ allied at $2.IU, while $1 
invested in the eliemieals Tdissolved honeblaek, miniate of potash, ainl sulphate of 
ammonia) has given an merease valued at 5i?3.50, a dilferenee of ^<1.22 in favor of, and 
due entirely to, the substitution of ehemieals for prepared fertilizers at equal cost. 

“This dilferenee is duo ehietly to the wrong projxn lions of jilani food in the jire- 
pared fertilizers, and more to the doticiency of ])otash than an,> other cause. 


Prepared fertilizer used gave — IVreeut. 

Phosphoric acid 12.0 

Potash 3. 0 

Nitrogen 3.0 

While the chemicals that gave the best results contained — 

Phosphoric acid S. 0 

IV>tash 14.6 

Nitrogen 2.4 


“Chemicals properly mixed and used can aiiddogi\e as good returns as barn- 
yard manure, and oftentimes hotter, and this in a 6 ;n cars’ rotation. 

“ Leached aslu's ga\e better results per dollar iuvesteil than whole ashes. 

Researches on the potash and phosphoric acid required by 

cultivated plants, Saiets aud Schukxbeb {Rev. Agron. Louvain, 4 
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{1895), JTo. 1, pp. 78, 79).— As a result of 267 pot experiments the rela- 
tive requirements of different plants for potash and phosphoric acid 
are stated to be as follows : 


For potash. 


Oats (native) 18 

Oats rFlaiulors) 23 

Potatoes 37 

Spring wheat 43 

Flax 56 

Mustard 70 

Turnips 80 


For phosphoric acid. 


Lupines 27 

Potatoes 50 

Mustard 53 

Spring wheat 60 

Oats (native) 64 

Flax 66 

Oats (Flanders) 73 

Turnips 85 


Pot experiments with phosphates, F. W. Morse {New Hamp- 

Hhire Sta. Rpt. 1893, pp. 148-149). 

Synopsis. — Tests ol* neutral and alkaline ammonium citrate solutions and pot experi- 
ments with ‘^redoTidite’^ (a phosphate of iron and alumina), a eomamtrated 
phosphate ])i‘<‘)iare<l from the ^^redondite/’ dissolved honehluek, ground bone, 
and hasi(‘ 8lai» on rye during 2 years (no additional fertilizers being applied 
the second year) arc re])orted, whiidi show that the concentrated phosphate 
compared fjivorahly witli the ground bone and basic slag, and that neutral 
amnioniuiii citrate gave uniform results with the bone, slag, and conc(3ntrated 
phosphate. 

ExperiinpiiiR to cornparo the fertilizing effects of ^^redoiidile” (a 
nearly pure ])liosi)liate of iron and alnniiiui from tlie Island of lledonda), 
a eoii(*cntrat/<ul plios])liato i>repared from the ^‘redomlite,” dissolved 
boneblaek, ground bone, and basic slag, and ineitlentally to test “the 
relative merits of neutral and alkaline solutions of ammonium citrate 
as solvents of reverted ]>h()sphates,” were eonducted as follows: 

'^Somo ])Ots made of sheet zinc were procured, which were 8^ in. in diameter and 
9 ill. deep. A hole W'as ma<le in the side of a pot near the bottom; screened pebbles 
were put in to the depth of an inch ; and a glass tube long enough to reach to the top 
was placed on Hie pebbles. This arrangeincut insured thorough drainage and cir- 
culation of Jiir. Fine sand was selected for soil, and was moistened before it was 
put into the pots to jirevimt its packing too closely. As the sand w as put into a pot, 
the fertilizing materials were added a little at a time, and a nearly uniform distri- 
bution of plant food si cured. Spring rye was chosen as the most suitable ]dant 
with which to experiment, . . . 

*‘The peri'cntage ot total filiosphorie acid in each material, together with the por- 
eontages soluble in neutral and alhaliuo citrate solutions, were determined. . . . 

“The pots were arranged in duplicate scries of 9 ])ots each. To each pot was 
added 1 gm. of muriate of potash and 0.75 gin, of nitrates of soda, while the (piantitics 
of the (lilferent idiosphates wi're varied. . . . 

“The lirst 6 ])ots of each am ies w'ere used for comparing equal quantities l_3.2r> gm.] 
of the phosphates with eac-h other and with the phosjdiate naturally present in the 
sand. In the seventh ami eighth jiots the quantity of concentrated xdiosphate was 
reduced [to 1.25 gm.] and its action when alone compared with its action when 
mixed with a little soluble pbosphate [0.75 gm,]. . . , 

“Two crops were raised without changing the soil in the pota, one in 1891 and the 
other in 1892’^ [without further additiou of fertilizers]. 
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The following table shows average weights of straw and grain per 
plant in each series for the 2 years: 

Yield of rye in experiments with different phosphates. 


Ko 

of 


Weight of grain 

Weight of straw 

Kind of phosphate. 

per jdiini. 

per plant. 

pot. 

1891. 

1892. 

1891. 

1892. 

1 

None 

am. 

0. or^os 

Om. 

0 05112 
. OSOl) 

Om. 

0. 1616 
. 2615 

Om. 

0. 2144 
.2*244 

2 

Dirtsoh’^ed honehlack 

.mil 

8 

(iroiiiid hone 

.0750 

.0794 

. ‘2208 

.2624 

4 

CoDceutmted phosphate 

. 0077 

. 0549 

.2228 

.1914 

5 

Basic slag 

.0711 

. O.VIO 

.1014 

. 2382 

0 

Kedondite - 

. 1017 

. 01*27 

. 2*296 

. 172.5 
.2190 

7 

Concentrated phosphate 

. 1050 

07.57 

. ‘2.5*20 

8 

Concentrated jilomphate, dissolved honehhiek 

.1100 

05*27 

. ih:{4 

.2*232 

9 

Dissolved hoiiehlae k 

.l5o:t 

.0091 

.3687 
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*'By the alieve table, it is seen that the ])ot containing bone increased 

its yield per plant, both of grain and straw, in Iho second year, which was also the 
case with the pot containing n(» phosphalc. The slag increased the average weight 
of straw, while the grain was slightly decreased. 'J'ho mixed phosjiliates in pot 8 
also increased the straw, but the grain was decreased more than one-half. The larg- 
est decrease in both grain and straw is seen in the case of the dissolved honehlack in 
pot 9, which allows it to have heen exhausted in the first year. The mixing of dis- 
solved honehlack with the concentrated iion and aluminum ])hoRidinte was disad- 
vantageous, since either did better w'hen nseil alone, if both years’ crops are ns'koned 
together. . , . 

In conclusion, the results of the 2 years show that the concentralcd iron and 
aluminum phosjihate compared fuvorahl\ with tin'' ground hone and basic slag, and 
that the neutral amiinmium citrate solution gave uniform results with the 3 forms 
of reverted phosphates. The natural jihosphate, redondite, hidiaved unlike the 
concentrated phosphate produced from it, whether coinpaiedhy its neutral or its 
alkaline available acid.’’ 

Further expcriineiitvS in this lino on a variety of soils are to bo made. 
Analyses and valuation of fertilizers ((U^mertiout Siafe Sla. BuL 
120^ pp. i-i/). — A schedule of trade values with notes on valuation of 
fertilizing ingredients for 18br», and analyses witli e.oininents on the 
character of the product of 4.‘i samples of fertilizing materials, includ- 
ing nitrate of soda, dried lish, dried blood, cotton seed meal, super- 
phosphates, kaiiiit, muriate of potash, wood ash<*s, and cotton-liull ashes. 

‘^So-called ^available phosphoric acid’ (i, c., soluble and rcvertoil taken together) 
costs at present 2^ to 3 cts. less per pound in ^dissolved rock phosphate’ than in 
'dissolved boueblack.’ . . . 

''Muriate of p6tash is the cheapest Hourco of potash, which, in this form, costs 
from ii to cts. per pound. 

"Canada ashes are so vaiiahle and commonly so poor in quality that they can not 
serve economically as a source of potash, . . . 

"Cotton-hull ashes, this spring, have been of good quality and furnish potash for 
54 cts. a pound on the average.” 

Analyses of fertilizers and wood ashes, F. VV. Moefse {Few Hamp- 
shire 8ta. Bui. 2(1, pp. 10). — Notes on the conduct of the fertilizer control 
in New Ilainpshirc, regulations concerning analyses of fertilizers, text 
of the State fertilizer laws, and tabulated analyses of 64 samples of 
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fertilizers sold in Few Hampshire iu 1804, and of 6 samples of wood 
ashes: 

'^During the past year there have been reporttMl 161 analyses of wood ashes by the 
New England experiment stations. By scanning and arranging those results some 
knowledge of the general quality of ashes us<*<l by our farmers may be obtained. 
The various figures have been grouped within difierent limits, in order to find out 
the most common composition rather than the average. The grouping of* results is 
as follows : 

Twenty-three samples under 4 percent of potasli; 581)etweon 4 and H jiereont; 
38 between 5 and 6 per cent ; 23 between 6 and 7 iier cent ; 13 over 7 per rent. 

^^Ont of these 101 samples it may at once ho seen that the most common percent- 
ages of potash Avere from 4 to 5, or from 80 to 100 lbs. of potash in 1 ton of ashes. 
A largo majority of the samples coutain(‘d hetwecn I and 2 per cent of phosphoric 
acid, or from 20 to 40 Ihs. in 1 ton. These fignres Avoiihl yield, at the station valua- 
tions, a A'aluo of between $5.20 and $7.2r» for the imfcasli and phosphoric acid most 
commonly found in 1 ton of wood ashes. 

Among the above meiitioiuMl samples 81 were reported as U'auada bard wood 
ashes.^ 'these sain j»les have been grouped b^v tbemseh es witJiiii the same limits, as 
follows : 

‘‘Six samples under 4 ]>cr cent of potash; 15 samples between 4 and 5 ))er cent of 
potasb; 3 saiiqdes between 5 and 0 j>cr cent of ]»otasb; 4 sainjiles between 0 and 7 
per cent of potash ; 3 samples over 7 ]kt cent of ]>otash. 

“The variation in (|uaiitity of Avater in ashes was remarkable, ranging from less 
than 1 per cent to over 30 per cent. BeA^enteen samples sliowed over 20 j>er cent, or 
400 Ihs. of AAaterin 1 fon. Tiio most eonuiion amount av as betwecji 10 and 12 p»u’ 
cent, or from 200 to 2t0 lbs. per ton. One samide reeei\e(l at this station yielded 
over 500 lbs. of Avater per ton." 

Fertilizers, commeicial and domestic, B. B. Boss {Alahuma College Sin. JhtU 
03 f p}}, 75-104). — A popular hulletiu designed “to furnish some ]>ra(‘tical informa- 
tion witli regard to the methods of utiluing to the best advantagt* crude domestic, 
manures, in conjunction with appropriate kinds and quantities of eommereial fertil- 
izers.” T3n^ subjects treated are stininlant niannves, including lime, gy])sum, and 
salt; nutritive maunros, iueluding the various eommereial fertilizers; domestic 
manures, including barnyard manure, muck, and marl; bat manure; composts, 
and green juanurcs. 

An improved apparatus for drying phosphates, marl, clay, sand, and other 
materials, O. W. Ani)j:kson and (i. W. Bausons (Jour. Soc. Chem. fnd., li (7.9.95), 
No. 5, p. — A pat(‘nt(‘d jiroces^*. 

Reduction of Thomas slag, E. Meyer (Zlnchr, angew. Chem.. A995, No. 11^ p. S23). — 
A patented process in which it is proposed to increase the aclion of the alkali sili- 
cates on the liquid slag by mixing with the silicate a certain amount of reducing 
material, such as coke dust, pyrites, or suJphid of sodium. 

The manufacture of superphosphates, U. («astine {Prog. Agr. et Fit., 11 {1895)^ 
No. 14 f pp. S5S-365). 

A study of the agricultural value of the phosphate of alumina of Grand Con- 
n6table, A. Andouard {Bui, Sta. Agron. Loire- Tnferi cure. 1893-^94, pp. A 

detailed account of ex])orinieiit8 hrietly re]iorted in Compl. Bend, f ISO {1895), No. 0, 
pp. 337-339 (E. S. it., 0, ]). 738). 

Comparative tests of slag and superphosphate on the same soil, G. Battan- 
(UION {Prog. Agr. et Jit., 13 {1895), No. 19, pp, 505-507). 

Experiments with various phosphates at Borsb^ke-lez-Alost, Belgium, P. de 
VUYST {Bev. Agron, Louvaw, 4 {1895), No. 1, pp. Already noted in VJCngrais, 

10 {1895), No. 30, pp. 468-470 (E. S. K., 7, p. 24). 

Refuse leather material in fertilizers, H. 8. McDowell {Agl, 8c%,, 8 {1894)] 
No. lS,p. 57S), 
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Federal legislation relating to the trade in fertilizers md similar materials 
in Switzerland, E. Chuard (Chron. Agr. Cant. Vaud, 8 (1805)^ No. lljpp. $8^-S87). 

The sampling of dung and the probable error in the determination of nitro> 
gen, W. S. SwEKTSKR (Agl. 8oi., 8 {1894), No. 7i, pp. 872, 673). 

The world’s consumption of fertilizers — oil cakes, MaziIcrks {VlCngrah, 10 
{1896), No. 17 f pp. 369, 360). — It is stated that Franco consumed in 1894 for feeding 
and fertilizing purposes 920,000 tons of oil cake of various kinds, 

Griqualand West nitrate fields {Atfl. Jour. Cape Colony, 8 (1896), No. 9, pp. 2J0, 
S21), 

The Augias stall and the most profitable protection of manure, E, Hildk- 

Blt4Ni>T {Fiihlhig^s laudtv. Zlg., 4i {1896), No. 11, pp. 34'>-Sf>0). 

Investigations on the foraging powers of some agricultural plants for 
phosphoric acid, W. Balkntink {Maine Sta. Jkil. 16, i'd ner., pp. 4). — Keprintod 
from the Annual Kcport of the station for 1892, p. 13 (E. S. R., 0, ]>. 709). 

Experiments with manures and artificial fertilizers, (t. JI. Whitcher {New 
Jfampahire Sta. Jipt. 1806, pp. 179-191). — A ri‘j>rint of Ihillftin 21 of the station 
(E. 8. It,, 7, p. 107). 

A discussion of certain commercial articles, W. II. Jordan {Maine Sta. linl. 19, 
2dm\, pp. 4 ), — This circular cautions farmers against companies and agents selling 
questionable goods in general and calls attention cs})eeially to a feitili/er put on the 
market by the Chemical Conqmnnd Fertili/er Company, otherwise Alason, Chai)in 8c 
(k).,of Providonee, Khode Island, a<*eompanied hy “elaiius that ean not ho justified 
by existing kiiovN ledge and at a piiee greatlv out of proportion to the real value of 
the artiele,’^ Examinations of this fertilizer by the (hmneci Lent and Alaino sta- 
tions indieate that it is a mixture of nitrate of soda, some eriide ground ]dio8pliato, 
and probable soda ash, woith about The piiee demanded for this article in 

Connecticut ^^as jfoO, in Alaiiie {foo juu ton. 

Fertilizing mateiials, F. \\ . Abuisi {New Hamynhire Sta. Tlpt. 1896, pp. 132, 133, 
fJ7).— -Aiial^ M*s of 34 samples of t ili/iiig mateiials, inclmliug home-mixed ferti- 
lizers, wood a^hes, muek, hone s( r.ip from knife factory, cotton waste from paper 
mills, dustings from ]m])er nulls, silk rags, Avoolcn rags, ground hone, dissolved 
bonehlaek, dried blood, bi'ct’ sera]», desiccated fisb, muriate of potash, 8ul]>luito of 
ammonia, and nitrate of soda. 

Commeicial fertilizers and chemicals, K. 'I'. Nkshit and G. F. Payne (Ceorgia 
Dept. Jgr. Ttul. 30, pp. .76').-~Not<*s on valuation, a table of average composition of 
the ordinary fertili/ing inatmials, andtabulatcd aual.\sc8of 219sami)lesof fertilizing 
materials, including mixed fertilizeis, cottoii-seod meal, suxicrphosphates, hone, and 
kainit. 

Inspection of fertilizers in Maine, W. 11. Jordan, J. M. Parti, etp, and L. 11. 
Merrill {Maine Sta. Hal. IS, Jd scr., pp. 11 ). — A brief synopsis of the re(|uirement8 
of the State fertilizer law, notes on valuation, a list of luanufactuicrs compl^ving 
with the law in 1895, and tabulated analyses of 144 samples of fei tiJizer examined 
during 1895. 

Fertilizer inspection in New York (New York State Sta. Jinl. S6,pp. 36-64).— k 
schedule of trade values of fertilizing materials, text of thi‘ State fcrtili/er laws, and 
tabulated analyses and valuations of 192 samples of fertilizers examined during the 
fall of 1891. 

Fertilizer analyses of the North Carolina fertilizer control, H. B, Battle 
{North Carolina Sta. Bnh 111, pp, 26). — An outline of the w ork of the fertilizer control 
station, a digest of the State fertilizer laws, a statement of the conditions under 
which analyses of fertilizers are made for farmers, suggestions as to samjiliug, 
explanation of terms used in reporting analyses, notes on valuation, a schedule of 
freight rates from the seaboard to inland jioiuts, and tabulated analyses and valiia* 
tious of 266 samples of fertilizers examined during 1894. 
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Fertiliser anaQyees of the North Carolina fertiliser control, H. B. Battle 

(North Carolina Sia, Speoial BuU. SG^pp. 18; S7,pp, S).-—k digest of the State fertilizer 
laws, explanations of terms used in reporting analyses, notes on valuation, freight 
rates from the se aboard to inland points, and tabulated analyses and valuations of 
235 samples of lertilizers examined during 1895. 

Fertiliser inspection in Vermont, .1. L. Hiixs and B. O. White ( Vermont Sta. 
Bui, 4Gj pp, Iv). — This includes statements regarding collection of samples, text of 
the State fertilizer laws, lists of licensed fertilizers sampled by the station, and 
tabulated analyses and valuations of 33 samples of lertilizers. 

Fertilizer analyses and valuations, J. A. Myeus ( fPest Virginia Sta, Special Bnl,, 
Dec., 7S9i, p, 1 ), — Suggestions regarding the imichase of fertilizers and tabulated 
analyses and valuations of 147 samples of fertilizing materials, including mixed fer- 
tilizers, superphosphates, bones, kainit, and salt examined during 1894. 


FIELD CROPS. 

Field experiments with corn, W. C. Latta {Tndiam Sta. Bnl. 
pj). M-41). 

Synopsis , — These experiments omhrace tests of time of jdanting, length of period ot 
growth for corn ]»]autcd at different dates, thickness of planting, depth of plow'- 
ing, dc]>th of cultivation, rotation, residual effects of stable manure, effect ot 
commcicial feitili/cis, vai iot> tests, and tests of implements used iu cultiva- 
tion of com. Taking in most cases the averages tor a nnmhei ol years, the 
results fa^or planting not later than May 10, a distance ot tiom 11 to 14 in. in 
the drill, plowing at least 8 in. deep, eul(i\ating 2 in. doo}), and rotative crop- 
jiiug. There 'was a notable residual etlo< t of stable manure m tbe ele\enth crop 
after manuie was applied, ami a tiuaneial loss trorn the use of commercial fer- 
tilizoTs. (Jorn idanted late matured in a shoi ter time than when planted early. 

Most of these exiieriinents are in coiitiimation of the work of previ- 
ous years reported iu Bulletin 50 of the atation (B. S. E., 0, p. 134). 
In 1804, as in the preceding year, the yields were low on account ol 
drought. 

Time of phtniing (iij). 24, 25). — The average results of planting at 
different dates were as follows: May 1, 40.97 bii. ])er acre; May 8 to 
11, 40.39 bu.; May 15 to 16, 29.82 bu.; May 21 to 22, 37.25 bu.^ and 
May 28 to 30, 31.67 bn. 

Length of period of growth (pp. 25, 26). — The average results for 3 
varieties tested during 3 years were as follows: When planted May 6, 
125 days elapsed between planting and maturity; planted May 16, 120 
days; May 26 to 27, 114 days; June 4 to 6, 111 days; and June 14 to 
16, 104 days. Taking the average of all dates of planting for the 3 
years, the variety Purdue Yellow had a growing period of 108 days, 
Riley Favorite 113 days, and Yellow l^onesuch 116 days. 

ThieJeness of planting (p. 26). — In the dry season of 1804, as in the 
similar season of 1893, every increase in the distance between plants 
from 11 to 19J in. was followed by an inerease in yield of corn. How- 
ever, taking tbe average results for 9 years distances of 11, 12, and 14 in. 
between stalks afforded larger yields of grain than thinner idanting. 
Ib both favorable and unfavorable seasons thick planting gave the 
largest yield of stover. 
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Depth of plowing (pp. 26, 27).— On land plowed from 4 to 16 in. deep 
the average yields for 4 years varied but little as the result of different 
depths of preparation, the slight diftbrence being in favor of a depth 
of 8 in. 

Depth of cultivation (pp. 27, 28).— The average yield of corn for 4 
years on plats cultivated 1 in. deep Avas 39.00 bn. per acre, 2 in. deep 
40.07 bn., and 3 in. deep 38.73 bn. 

Rotation (pp. 28, 29). — ^The following table gives the yield of corn 
when grown in rotation and when cultivated continuously : 


Yield of corn per acre from rotation and sucres hive cro2>jnng. 



1804. 

Average, 
7 years. 

/sjrowu in rotnti<m 

Jilt all elg. 
28 

22 61 
10. 67 

Jtuahela. 
:t2. 17 
26. 77 
5.40 

U 1 aiii t ropH only jjrow ii 

Gain troni rotjhon 



The ftaiii from rotation in 1894 is almost twice the avera^^e gain for 
the 7 years, showing that (lie difierence in favor of rotation is increasing. 

Rfsidual effect of stable manare (p. 29). — About 30 tons of stable 
manure Avas aj)pln;tl dining 1883 and J884 to land AAiiich has since 
been continuously devoted to corn culture. In every year since the 
application of the manure tin* manured ])lats have given a larger yield 
than unfertilized check jdats, the average annual increase being 9.94 
bu. per acre, the total iiKuease for the 12 years, 119.33 bn. In 1891 the 
difference in favor of the plat manured 11 and 12 years before was 
4.7 bu. 

Effect of fertilizers (pj). 29-31). — In the dry season of 1894 an actual 
decrease in yield folloAved the use of comjdete commercial fertilizers, 
and the increase in yield when barnyard manure was msed was only 
0.48 and 1.18 bu. of corn per acre. 

Varieties (pp. 31-33,30-41). — As the result of experiments at the 
station extending over 3 years the author concludes that the varieties 
which yield most grain produce less stalks and that early maturing 
varieties yield a larger jiroportion of grain to stalks tluiTi the later kinds. 

Cooperative variety tests Avore coudiudcd in 4 counties and the tabu- 
lated results are interpreted by the author as indicating the undesira- 
bility of getting seed corn from remote localities. 

Tests of cultural implements for cor7i (pp. 33-35). — Tabulated data and 
explanatory notes give the results of using the following cultivators: 
Spring tooth, disk, Iloosier, ToAver, com jdow, 1 -horse cultivator, and 
weeder. The results indicated an advantage in cultivating in 2 direc- 
tions corn planted in hills. 

Field experiments with com, W. M, Hays {Niunesofa ^Sta, BuU 
40^ pp. 233-237^ 245-254 ), — Tlie yield of corn and stover is tabulated 
for 38 varieties. Hoag Yellow Dent, Lamb Yellow Dent, Allyu Yellow 
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Dent, and St. Paul Yellow Dent “ are proving superior varieties [for 
grain], having yielded well through a series of years.” 

^^The largo sweet varieties seem especially well anitcfl to grow for silage and for 
fodder where a large yield only of coarse forage is desired. Where com is grown 
for ears, however, the dent varieties are the best wo have found. . . . 

** For the central third of the State some of the very earliest dent varieties of corn 
are suitable for growing on good arable lands in rotation with small cereals. But 
the larger and medium-sired flint varieties will, as a rule, he quite as profitable in 
this section. . . . 

‘‘For the northern third of JMinuesota small, early maturing flint' and sweet 
varieties of com give the host results for fodder, nml even for grain,” 

When corn roots were severely root xiruned the yields were less than 
on the untreated plats, tlie difleren(*es in tlie 3 years of the test being 
134 , and 15} bu. ])er acre. The greatest decrease o(‘curred when the 
ground was dry at the time of root pruning. Cultivation to a depth of 
2 or 3 in. is recoinraended for corn. When corn was listed the yield 
was less than when xilanted in the ordinary manner. 

Hilling corn at the last cultivation with a hoe exerted no marked 
influence on the yield of grain. When the aih'ial or brace roots were 
cut during cultivation the yield of corn Avas greater than on tho 
untreated plat. 

Notes and tabulated data give tlie yields of corn when tilled Avith 
5 different cultivators. 

compared with the ordimry corn cultivator, having 2 shovels on a side, 
. . , wchavc cultivators which do not so seriously jirune tho roots, hut do cultivalo 
tho corn quite as well.” 

The article contains noti^s on methods of eultwatiiig corn and direc- 
tions for selecting sccmI com. 

Field experiments with corn. It. H. Mitjugk and E. IT. JIjrinklky 
{3Iari/lan(I /Sta, BuL pj). — Thes(‘ consisted of a test of a 

complete fiu-tilizerj of narrow m. wide rows, in which narrow roAvs 
afforded the larger yield; cultiA’ating to a deidh of 3 in. vh. 7 in., in 
wliich there Avas a slight gain with the shallower depth; freijuent and 
infrequent cultivation, in which frequent cultivation proved unprofit- 
able; drilled vs. checked corn, in Avhicli the larger yield was made by 
drilled corn; and a conijiaiisou of manuie from a well balanced and 
from a poorly balanced ration, the results favoring that from a balanced 
ration. 

Field experiments with corn, J. 11. (Jonnfll and J. Clayton 
{Texas Bta. BuL 34, pp, 34 1-^53 5(i:4-"»74). — Fifty-eight varieties were 
tested at the substation at McKinn(*y in 1894, but tho unusual hot 
winds July 1 rediiciHl the yield of the medium and late maturing 
varieties and thus vitiated the results. Of 42 varieties grown at Wich- 
ita Falls the largest yield was made by Extra Early Huron. Tabulated 
data and descriptive notes give the yield and characteristics of varie- 
ties tested at the 2 substations and of 61 varieties grown in 1894 on 
the station farm. 



FIELD CEOPS, 


115 


On the black land of the McKinney Substation sulphate of ammonia, 
bat guano, ashes of guano, kainit, superphosphate, stable manure, cot- 
ton-seed meal, nitrate of soda, boneblack, and gypsum were applied 
singly, and each resulted in a financial loss, the largest increase over 
the yield of the unfertilized jdat following the use of 400 lbs. of acid 
phosphate per acre, but this increase was not equal in value to the cost 
of the fertilizer. 

On a farm near the station the following fertilizers applied singly 
increased* the yield more than 5 bu. per acre: Acid idiosphate, bat 
guano, rotted stable manure, and eotton-hnll ashes. Of 10 fertilizers 
or manures applied singly only rotted stable manure at the rate of 2 
tons per acre afforded a i)rolit. 

At McKinney the yield on the subsoiled plats was about 3 bu. per 
acre greater than that on the untreated plats, an amount not suflicient 
to repay the cost of subsoiliiig. The ditlereiiees in yield were very 
slight between rows 3^ and 4 ft. wide and between single and double 
beds, or ridges. 

Field experiments with cotton, J. 11. Oonnei.l and J. Olayton 
{Texan Sta. Bui, 34, pp, 551-555, 571-5^2). — On black, Avaxy, upland 
soil at the McKinney Hubstation a number of fertilizing materials were 
employed sei)arately. With stable manure, nitrate of soda, boneblack, 
acid phoshate, and cottoii-hull ashes the yield Avas sufficiently increased 
to afford a slight profit. The largest increase, 2i)0 lbs. of seed cotton 
per acre over the yield of the unfertilized plat, followed the use of 500 
lbs. i)er acre of boneblack. 

In a test of methods of pre])ai’ing the land for cotton, conducted 
on a deep soil at McKinm*y, the plats subsoiled to a depth of 1) in. 
afforded the largest yields, the increase in the ciop of the first year 
being more than sufli<*ieut to cover the <*ost of subsoiling; however, no 
increase occurred when the subsoiler was used only under the drill or 
in the water furrow. Changing the form or size of the bed (ridge) did 
not materially affect the yield. 

The variety test at McKinney was vitiated by injuries inflicted by 
the bollworm. The long staple varieties suffered least. Tabulated 
data and descriptive notes give the results of a test of 31 varieties 
made at the station. When cotton was planted April 10 the best 
financial returns were made by the Drake Cluster, Wellborn Pet, and 
Cochran Prolific varieties; when the date of planting was May 10 the 
greatest profit was afforded by Ileilong, Drake Cluster, and Cochran 
Prolific. 

Orasses and forage plants, J. H. Connell aiid J. Clayton {Texas 
8ta. Bui 34, pp. 555-550, 585-592), — Descriptive notes on 22 species of 
grasses and forage plants grown at McKinney and Wichita Falls in 
1894 and on 22 species seeded in spring on the station farm and on 29 
sown in the fall. Among the most promising of the forage plants for 
all 3 localities were alfalfa, Melilotus alba, and perennial rye grass. 

1682— 2 " 4 
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Other promising forage plants at McKinney were water meadow grass 
{Olyceria aquatiea) and Texas blue grass, and at the station alsike 
clover, meadow fescue (which is classed by the authors as the best of 
the true grasses tested), tall oat grass, red top, Lespedeza Hirinta^ Colo- 
rado bottom grass, and awnless brome ^^rass. The propagation of 
Bermuda grass from seed gave satisfactory results. Dwarf Essex rape 
made a satisfactory growth both at McKinney and at the station. 
Sacaline sown February 15 made but sliftht growth during the tirst 
season, the stalks being not more than 10 in. long. 

Experiments with oats, barley, and spring wheat, W. Saunders 
(Canada Central ExptL Farm BuL pp. /i^). — These tests of the best 
time for sowing the small grains were conducted for several years at 
Ottawa and at the substations at Nappan, Nova Scotia; Brandon, 
Manitoba; Indian Head, Northwest Territories; and at Agassiz, British 
Columbia. Oats, barley, and wheat were sown at (> different dates at 
intervals of a week. Several varieties of each grain were sown, and 
incidentally the varieties were compared. 

At Ottaw^a the earliest sowing, which was made in most years about 
April liO, afforded the largest yield with all grains, and the yield 
decreased as the date of sowing was later. At Nappan, where the test 
began somewhat later, the tirst 3 sowings gave lesults almost identical; 
with sowings subsequent to the third the >ield decreased considerably. 

At Brandon, where the tirst sowing w^as usually made during the 
lirst few days of May, there was no material deidine in yield of either 
wheat or oats until the last 2 sowings. The author recommends, 
however, that in the vicinity of Brandon all wheat and oats be sown 
by May 20 to 25, and all barle> by »Iiine 1. 

At Indian Head, tlie first sowing, geiieially made Ajiril 18 to 21, 
yielded least, and this was true wuth oats, bailey, and wheat; seeding 
as late as May 15 to 25 afforded satisfactory yields. At Agassiz, where 
the dates of tirst sowing w^ere Ai'iil 12 to 24, the results favored late 
sowing. 

Tlie average yield of 2 rowed barley in 120 tests was 32 bu. 35 lbs. 
per acre; the average >ield of 0 rowed barley in 83 tests was 31 bu. 
22 lbs. 

In 231 tests oats averaged 17 bu. 25 lbs. per acre, in 212 t(*sts barley 
averaged 32 bu. 17 lbs., and in 220 tests s])ring wheat averaged 21 bu. 
38 lbs. per acre. The Banner variety of oats yielded on an average 10 
bu. 13 lbs. per acre more than did the Jbize Cluster. 

Field experiments with oats and mixed crops {Minnesota Sta. 
Bui, p2>> — On land winch had been in corn the previous 

year, the yield of oats when cultivated in without plowing was 82J bu. 
per acre; when sowed after spring plowing and harrowed in, 79^ bu.; 
when sowed and plowH‘d in 3 or 4 in. deej) and afterwards harrow ed, 
84‘^ bu. Oats which had not been rolled yielded more both of grain 
and’ of straw than oats rolled when 8 in. high or when 12 in. high. 
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Oats alone yielded a larger amount of hay than mixtures of oats and 
]>eas, flax and millet, and flax and i)eas, and also more than peas alone. 
The results of a test of oats and wheat alone and mixed in various 
proportions are tabulated. Oats were sown at the rate of 6, 7, 8, 9, 10, 
and 11 pecks per acre April 25 and again 12 days later. Eight peeks 
afforded the largest yi(dd of grain, 4(>.8 bu,, in the earlier sowing, and 
9 pecks the largest yield, 45.1 bu., at the later sowing. The avei*age 
yield for all amounts of seed was for the sowing of April 25, 30.4 bu. 
l)er acre, and for the sowing of May 7, 38.3 bu. 

The yields of wheat and oats obtained when a broadcast seeder and 
several patterns of grain drills wore used are tal)ulal(‘d and discaissed. 
‘‘broadcasting seems to be as good a ]>lau of seeding as any wlieu 
there is an abnndancic of moisture in the surlaee of the soil.’^ 

Experiments with oats, W. 0. Lmta {Indiana iSfa, Bui pp. 
42-15). — Of the varieties tested in 1804, Improved White Russian 
afforded the largest yi(dd, (>7.G0 bu. per acre. In an (experiment on 
thickness of seeding 4, 5, 0, 7, 8, 0. 10, 11, and 12 ])ecks of seed per 
acre were sown with a drill. Eight to 12 iK‘(*ks j)er acre alforded larger 
yields than smalliT amounts of si‘(‘d. The results of a t(utilizer e\i)eri- 
ment ar(‘ tabulated, stable manure affording a larger yield and at less 
cost than eommenaal f(‘rtiliz(‘rs. 

Peanuts, ('. li. Nfavman {ArlcannaH Hia. Bui />7, pp, 1*21-125 ), — At 
Oamdcn the Spanish peanut yi(dded more than 50 lin. per acre on soil 
which ])roduc(Hl only 5 bu. of Whippoorwill cow'j>eas. All other varied- 
ties of peanuts tested faihul comphdel>. 

Spanish i)(*anuts jOanted duly 10 and harvested Oetobin* 30 afforded 
a crcj]) of which nine tenths was mature. 

When the distaiude between jdlants was 12 by 4 in. the yield was 
143 J bu. jHT acr(‘, 12 by 12 in. 102 bu., and 12 b.\ 24 in. 01 bu. 

Upland, which with 200 lbs. of cotton-seed meal ])er acre yielded 10 
bu. of corn, gave without fertilizes a yield of 58 bu. of peanuts. 

Experiments with sugar beets, 11. A. Huston {Indiana Sfa, Bui 
55, pp, 45-51 ), — Among the varieti(*s t(‘sted A'ilmorin affbrd(*d the high- 
est sugar content and purity coi^fficient, but the lowest yield. A bac- 
terial disease badly affected from 2 to 11 jut cent of the beets examined 
at the station. The effect of the disease was to reduce the sugar con- 
tent and the purity of the juice. 

Smooth beets contained 12,2 ])er (*ent of sugar in the juice, scaboy 
beets 12 per cent; the juirity coidlcacnt of smooth beets was 84.7, of 
scabby beets 84.5. 

The average yield of Imets thinned to a distance of 8 in. in the row^ 
was 18.69 tons per acre, thinned to 4 in. 10.49 tons, the distance 
betw^een rows in each case being 18 in. When beets were loosened 
before harvest a slight improvement in the (piality of the juice was 
noted. 
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Experiments indicated no inferiority of American beet seed* as com- 
pared with foreifi^u-grown seed. The cost of growing and harvesting 
an acre of beets on the station farm was $43.97. The results of analyses 
of 08 samples grown in different localities are tabulated. 

Tobacco, A. J. Bondurant {Alabama OolUfje Sta. Bui 64^ pp. 407^ 
155j Jigs. 21 ). — This is largely a reprint from Bulletin 44 of the station 
(K. 8. B., 5, p. 47). Methods of growing the plants and curing the crop 
are described and statements as to the cost of having the crop manu- 
factured into chewing tobacco and cigars are given. In a test of 11 
varieties the largest yield, 1,304.0 lbs. of cured tobacco ])er acre, was 
made by Havana Seed Leaf. 

Erom the results of a spe(‘ial nifrogen (\vperiinent, the author con- 
cluded that nitric nitrogen contained in nifrale of soda gave the host 
results, organic nitrogen in dried blood the next best, and ammonia in 
sulphate of ammonia the ])oorest results. However, as the 3 nitrogen- 
ous fertilizers w ere not applied to the same variety of tobacco, no con- 
elusions seem warranted. 

A study of the burning quality of tobacco, A". Vedkodi {Ijondw. 
Vers. tSfat., ifj {1895)^ No. 3 and /, pp. 293-310 ). — To one ])lat was a])])lied 
sulphate of potash at the rate of />(>() lbs. i)er acne, to another the same 
quantity of carbonate of potash, and to a third no fertilizer. Stable 
manure was used on all plats in the preceding fall. To avoid the loss 
of nicotine and other substances, the samples of leaves for analysis 
Avere dried at a temperature of oiily 50^ to 00^ 0. The more matim^ the 
l(‘aves on the same i)lant the greater was the ash content. The fertili- 
zers wore apparently without iuHuence on the j[)ercentage of total ash. 
The chlorin was least wiieii carbonate of imtash was used. The fer- 
tilizers did not increase the pe^rcentage of potash in the leaves. The 
tobacco with best burning (piality was produced on the plat receiving 
carbonate of potash, the next best on the plat fertilized with sulphate ol 
potash. The leaves from different parts of the plant varied greatly in 
burning quality; the bottom leaves bad the highest ash content and 
burned best. 

Wheat, W. M. Hays {Minnesota Sta. Bnl 40, pp, 234-270). --In ex 
periraeiits extending over several years about liOO varieties were tested 
Owing to the loss of certain records by lire, the names of some of the 
bcfa varieties growji in 4, 5, and G-year tests were lost. Of the varieties 
grown in only 3-year tests the largest average yields ^vere made by 
Snowball, Bio Grande, and Bolton Blue Stem. 

'^For tlio prcHeiit, south of the Northern racitic lUiilvNay and in sections north of 
that line Avliere early frosts do not usually kill late wheat, or on light (]ui<‘k lands, 
our farmers should use mainly bine stem for seed. Farther north it is belter to sow 
Fife wholly or j)art]y as it matures oaily. Wliere lllue Stem will ripen it \W11 yield 
iDoio wheat on tln^ average, and, though it soils for a slightly lower price tlian Fife, 
it yields more money i)er aero. Owing to the looseness of its clialf, Blue St(nu is not 
so well adajded to stand long after it is rijie as is Fife, and on the large farms this is 
•ometimes a disadvantage, as the crop can not always ho cut just w^hen ripe. Core 
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in flhockiiipf and stacking is also more important with Bine 8tem^ as the loose chaff 
causes it to shell very readily.’^ 

Artificial crossing of varieties and selection of seed are discussed at 
length. The method used by the author in crossing varieties of wheat 
is as follows: 

*'A11 the upper part of the spike is cut away; al.^o a few of the spikolots at the 
base of the spike. The middle smaller flower of each spikelet is pulled out, thus 
leaving the strongest pair of flowers on each of G or more spikelets, or in all 12 to 20 
flowers on each spike or head. The anthers are then removed from tlu'se flowers and 
transferred inside the glumes of the other plant from which the stamens Jiave been 
removed. All flow<‘rs which are so ripe that the anthers have opened are discarded 
and removed. The sjdko or head of wheat which has been treated or ‘handled* is 
then wrappe<l with a piece of paper the size of ordinary toilet paper, which is tied 
with a string above and helow tlie head. As a rule, only 0 to 10 per cent of tho 
flowers thus polloni/ed produce kernels.** 

In selecting seed wheat grading by means of Strowbridge’s broad- 
cast seeder, arranged in the barn to run by hand, was found to be more 
satisfactory than the use of the screen. Tin* wlieat falling from tho 
hopper on the revolving fans was thrown out, the heav iest grains being 
thrown fartliest. ^ 

Field experiments with wheat, d, IT. Oonnkbi. and d. Clayton 
(Texm Sta. BuL ///, pp. — These consisted of tests of varieties 

and of fertilizers made at the substations at MeKiiiucy and Wichita 
Falls. Of 215 varieties of wJieat grown at MeKinney in 1894 the 
largest .yield.s were made by Missouri Blue Stem, Fenquite Velvet 
Chaff, Scott, Valley, liCbanou, and lUsvSCll. Of the 230 varieties tested 
at Wichita Falls tho largest yields were made by Strayei* Longberry, 
Hybrid No. 9, and Itio Orande. 

At both substations the following fertilizers were applied singly: 
Cotton-seed meal, sulphate of ammonia, nitrate of soda, rotted stable 
manure, fresh stable manure, green <»otton seed, kainit, cotton-hull 
ashes, unleaelied ash(\s, siiperphosidiato, raw bone meal, gypsum, salt, 
wheat straw, and bat guano. At jMeKiniiey the only manures affording 
a large increase in the yield of grain were sulphate of ammonia and 
nitrate of soda, ami the use of every commercial fertilteer resulted in a 
tlnancial loss. At Wiehita. Falls with the use of stable manure tlie 
increased yield of grain ov(t the unfertilized plats was greater than 
with any of the commercial fertilizers. Of all the materials applied 
stable manure alone afforded a profit. 

Time and depth of sowing wheat, oats, barley, and flax {Minne- 
sota 8ta. Bnh 40^ pp. — The depths of planting were . 5 , 14, 2.J, 

and 3J in., and the dates of sowing April 27 and May 7. The vsoil was 
a rich open clay, fall plowed, and fairly compa(*t, but in fine tilth. The 
best yields of grain were obtained by planting wheat and barley each 
in. deep, oats 1^ to 2J in., and flax f in. deep. The largest yield of 
straw resulted from planting wheat, barley, and flax each ^ in. deep, 
and oats in. deep. With wheat, oats, and flax the eailier seeding 
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proved <le(*idedly the better; for barley the diflcrence was very slightly 
in favor of early planting. 

Report of the Divide Substation, J. II. McClelland {Colorado 
Bpi. JSfU, pp. 7 Variety tests of oats, buckwheat, com, 
and potatoes, and tests of depth of planting, depth of preparation, and 
date of pbinting potatoes. No conclusions are drawn as to dej)th of 
Xdanting and pn^jjaration and date of planting. Detailed results of the 
‘ experiments in <'utting potatoes are not given. The forage plants 
that proved hardiest during the past season were timothy, red clover, 
alsike clover, tall meadow oat grass, Italian rye grass, large canary 
grass, and Bromm uiermis; the last yielded .1,7113 lbs. of dry hay per 
acre. A list of tlie forest and fruit trees i)lanted and of the vegetables 
grown is given. 

Report of the San Luis Valley Substation, C. A. Duncan {Colo- 
rado Bfa. Upt, lS!)i,pp. 7/MSN). — Variety tests of wheat, oats, peas, and 
potatoes, and culture ex])eiiments with alfalfa. Alfalfa seeded alone 
yielded better than when sown with wheat or oats; varying the amount 
of alfalfa seed betwetm 15 and 2d lbs. per acre apparently exercised 
but little inllueuee on the yield. On fall idowed land a better stand 
was obtained than on spring jdowed land, but on the latter a more vig- 
orous growth was made. Orchard grass sown with alfalfa was killed 
by drought, though tin* alfalfa survived. Better results were wsecured 
wlien alfalfa was sown May 1 than when the date was April 1, June 1, 
tinly 1, August l,or Seidember 1. With the exception of a few jdaiits 
of orchard glass and Bromun Inennisj all grasses not irrigated died. 
Other plants grown were sorghum, 8(iuash, muskmelons, watermelons, 
pumpkins, tomatoes, and cabbages. 

Report of the Arkansas Valley Substation, F. A. Huntley 
{Colorado Sta. Bpt, IHfU, pp, H9-JOd ), — Vaiiety tests with wheat, oats, 
barley, buckwheat, sugar beets, and potatoes were eoiiducted. Other 
cro])S gi'owii wore rye, <u)ru, sweet corn, ]M)p com, alfalfa, hemp, Katlir 
com, .lei'usalem (‘orn, millo maize, broom (*orn, spja beans, Canada held 
peas, and hairy vetch. 

Of 8 grasses tested for 3 years only Bromus inermls and orchard 
grass gave promise of enduring held culture fur pasture.^’ Katlir 
corn, derusahun corn, and millo maize yieldial well; soja beans did not 
mature seed. A held of 55 acres of alfaliU aflbrded in 3 cuttings an 
estimated yield of 305^ tuns, which, valued at $3.50 per ton, amounts 
to $1,383.37. The total cost for men and teams in harvesting the 3 
crops was $323.72, leaving a balance of $1,050.05. 

On Che i)lat receiving the ashes resulting from the burning of coarse 
manure the yield of potatoes wms less than on the plat to which was 
applied inamire in the ordinary condition. 

A method of estimating the weight of alfalfa hay in the sta(‘k and 
brief general notes on several injurious insects are given. 
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Report of agrioulturieti W, P. Brooks {Massadhmvifs Hatch Sta. 
Rpt 1893, pp, 9--1S ). — Brief reference is made to fertilizer experiments 
with grass, oats, potatoes, and corn *, and to hill vh, drill (iultnre for corn ; 
to white mustard and crimson clover as catch crops; to Pammm crm- 
gain and P. miliacemi, and to varieties of vsoja beans. The appearance of 
tubercles on the roots of some varieties of sojabeansand noton others was 
noted. Seed of Canada peas was cheaply grown, but the results of an 
attempt to grow seed of vetches were unsatisfactory. In fertilizer 
experiments on meadows it was noted that clovers grew well wherever 
potash w^as applied. Potash and stable manure applied to corn afforded 
a larger profit than did stable manure apiilied alone, but in greatiT 
quantity. The yield of jiotatoes w^as great<u' w’itli sul])hate of potash 
than with muriate of ]K)tash,and the fertilizers gave better returns w^hen 
drilled than when applied broadi ast. 

Variety tests of barley, flax, field peas, and millet, W. M. Hays {Minnenota 
Sta. ItuJ. 40, pp. ^71-27 "*). — Of the vjirietioH of lmrl<\v the largest yields \\ere made by 
OdcHsa, Mansliury, lUaeh, Uoriiard, lUaek IfullesH, Sll(■ees^, and lmi)rove<l lUack, in 
the oTiler named. The author regardw Ameiieaii llaxseed as equal in value for seed 
pnrpoHes to Russian at'cd. Fargo flax alfonled the largest average yield of seed, 10 
hu. per aero. Of varieties of peas the largest ,M<'ld in ISPl, P.7 hii. per aero, was 
made by Canadian Ileaut.N. Of 7 vaiietie*^ of millet tested Hungarian grass atiorded 
the largest yield of hay, 1,S20 Ihs. peraeie. 

Experiments with barley, wheat, and meadows, M. J. K. Di nstan (Itpf, 
Expts. on Aqr. IS94, Xo(ts, Conutp ( Hiujlanth, pp. /’).— These e(uisisted of \ariety tests 
of barley and wheat and of a lertili/er e\pei iment on mea(h>\Ns. The \arieties of 
barley affording the laigest yields \Nere Ileanllesa, Archer, Idneolushire Longear, 
and Oohllhorpe. Those of highest quality were Ilallett Che\ alier, Wehh Chevalier, 
and (lolden Crain. 

Important facts about corn, W. H. Jokuax {Uainv Sia. Itnl. 17, pp. 4). — This 
bulletin is condensed from the Annual Report tif* th(‘ station for 18P3 (F. S. R., 6, pp. 
7 Id, 74d). 

Vaiieties of cowpeas, J. If. (hiNXr.Li. [ Texan sta. Hal. U, pp. Tabu- 

lated data and deseiiptive notes give the result of a test of 28 varieties of eowpeas. 
The largest yields of peas v\ ere made by the \ arietifs Ulsiek Mush or Hiee, CtdVeo, (Ireen 
(Ndored, Red Crowder, and Large Red, all of these making more than IK bu. per 
acre. The Pearson bean, a sword bean or horse bean, \ielded IC) bu. p(‘r acre. 

Fiber cultuie in Texas, F. Fkemi ukv ( Texas Farm and Haneh, 7,sVa7, Jane ??,p. ,?). 

Report of the Trautenau (Austria) station for the culture and preparation of 
flax (Flaehs und Teinen, 2 [fSOJ), Xo. IS, p. JHt ). — This is a brief uotiee of the report 
luoutioniug the lines of work and the general character of the equipment of the 
station. 

Forage plants, C. L. Ni^vma.x (Arkansas Sla. Hal. Ji, pp. The yields 

ad'orded by the following plants are tabulated: Early Amber and Rural Hrancbing 
sorgbinn, ytdlow millo maize, pearl millet, Jerusalem corn, Kaffir corn, Red Kaffir 
corn, teosinte, soja bean, liulian corn, sugar beet, Jerusalem artichoke, broom corn, 
sweet potato, Spanish peanut, pumpkin, and Kansas stock melon. The yield of 
Kansas stock melons w as at the rate of 4t,r>ld lbs. per aero. *‘Tbo melons were fed 
to hogs, mules, and cows, but only the latter ate them with much relish.’^ 

On the treatment of fields of winter grain injured by cold, Siei.deu ( Wockenschr. 
pom, ifkon, Ges., 25 (1S05), Xo. 9, pp, W?, 103). — A ])opular article. 

The profit of grain growing in Canada, B. Rotiinagel (Ztsohr, landw. Cent, Ver, 
Saoheen, 1895, No, 5, pp, 105-169), 
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Grass seeds and plants ( Tennessee 8ta. Butt Vol. VJI, A>. 4, pp, 174-t7(i )» — Brief 
reference is made to a j^ardeii of perennial grasses at the station. The seeds of Ten- 
nessee fescue {Festnea rnhra var. glmiceacens), Texas blue grass, and English blue 
grass were sent to a number of correspondents, but there were few reports of success. 
However, propagation of those grasses and of Bermndu grass by roots was generally 
Huccessfnf. Directions are given for mailing diseased plants, insects, and scions 
intended for the station. 

Fertilizer eaeperimeuts wi'h oats and wheat in Cape Colony, R. Marlotii 

{Jgl, Jour. Cape Colony ^ S {lS0!t), No.lOypp. 2). 

Variety tests of potatoes. S. B. (tRken {Minnesota Sia. Bnl. .19y pp. ^OS-SOSy 
fig . Descriptive notes and tabulated data give the yield and characteristics of 
29 varieties tested on the station farm and at Bethel, Anoka County. On account 
of drought the early varieties niaile the largest yield of marketable potatoes. The 
tubers of each variety are figured. 

Potato culture, TanckI^. {FMing's landw. Zfg.y 44 {ISOJ), No. lOy pp. SOS-Slf)).-- 
A popular article dealing cspeciall> with the choice of seed according to size and 
starch content and with manuring. 

Experiments on the proper fertilizers and on the choice of seed in the cul- 
ture of sugar beets, E. Maruk {Prog. Agr. et Pit., V2 (1S95),Ko. pp. fiSO-585). 

Practical sugar beet culture, 11. Biukm ( Per prakfisehc Rnhenbaxi. Wien : Wilhelm 
Frick y m,%). 

Names of field crops grown in the Central Provinces, India {Agl. Ledger Series, 
Cent. Proe.y No. /, pp. .V). — The botanical, the English, and the local names of each 
plant are givi'ii. 

Rotation of crops and field management {Minnesota SI a. Pul. 40 y pp. 284--288 ). — 
The plan of rot.Uion <‘\pei inieiits begun at the station in IS91 is outlined. In one 
field the rotation experiment occupies ‘II plats, in another field 72 plats. 

Report of the agricultural section, W. W. (h)OKic {Colorado Sta. Ppt. t894y pp. 
4J-4 .')). — Brief mention of th(‘ lines of experimental work in iirogress. Reference is 
made to an exjicnnient in feeding eoru and wheat to hogs in which the results 
favored the use of corn. 

Repoit of the Rain Belt Substation, J. B. Roukutkon {Colorado Sta. Ppt. 1894y 
pp. Tlie crops grown at this station in 1894 were wlu‘at, oats, barley, flax, 

Kaflir corn, niillo niai/e, .lenisalem corn, Airican millet, flehl corn, broom corn, 
alfalfa, Jiromus inennxs, and potatoes. A list of forest and fruit trees and of small 
fnn’ts planted and notes on improvemeuts made are also given. 

Plan and purpose of illustrative and experimental field work, C. L. Good- 
rich {Hampton Normal and Agl. Just. Pul. 1, pp. I3y fig. 7).— Plans for proposed 
cxiierirnonts with fertilizers, iiicthods of preparation and cultivation of the soil 
and rotation are detailed. * 


HORTICULTURE. 

Experiments with tomatoes, S. 15. (Ireen (Minnesota Sta. BuL 
3f),pp. 213-217).— Thin jyivos the results of expcriiiieiits with tomatoes 
to ascertain the value of pruning and training the jdants to stakes 
as coniiraretl with allowing them to run along the ground. Eighteen 
varieties were employed in the experiment, 3 plants of eae,h variety- 
being set 3 ft. apart and trained to stakes, and 3 others set 5 ft. apart 
and allowed to spread along the ground. The trained plants were 
pruned to a single stem and no side slioots allowed to grow. The 
results were found to vary according to the varieties tested. Chemin 
Market, Earliest of All, Northern Light, and Terra Cotta ripened fruit 
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on the staked plants first, while in all the other varieties there was no 
difference in the date of maturity or else the staked plants ripened 
their fruit later. The general result of the experiments indicates that 
greater earliness and productiveness were to be found where the plants 
were allowed to lie naturally along the ground in the ordinary way. 
Dwarf Champion and Early Acme gave the largest yields. 

A study of the extent to which the tomatoes were affected with rot 
showed that 43 per cent of the staked tomatoes rotted, while only 19 
per cent of the fruit grown on the ground was so affected. 

Descriptive comparative notes are given on 10 varieties. The variety 
Earliest of All proved to be tlie earliest of those tested. 

Vegetable gardening and tests of vegetables, C. L. Newman 
{Arlcanscbs JSta. BuL 34^ pp. 99-12i). 

Synopsis . — Notes on garden cnlturo in gonoral, tliorongb tillage aod nianiiriiig being 
iirg<Ml. * Vortiliziiig with acid pboHjdiato iiuTcasod tbo per cent of gcrniiiiatioD 
and earlinoss of ))ea8. Variety h'sts an^ given for a number of vegetables. 

The first iiartof this bulletin is devoted to the kitchen garden, and 
discusses its jdaiiting and cultivation, urging more careful and exten- 
sive culture of garden vegetables. Deep, light, well-drained sandy 
loams rich ill vegetabhi matter are prcferjtMl as garden soils, special 
attention to be paid to the drainage and amount of vegetable matter 
luescMit. It is urged tliat the soil be thoroughly ])ulverized to a depth 
of 1(1 in., plowing and harrowing being continued until the pro])er 
friable condition is attained. The application of sufficient fertilizing 
materials is insisted upon, the ground being ma.nnred between eaeli 
planting of seed. Well dec.oinposed barnyard manure is recommended 
for general fertilizing, to b(‘ equally distributed and thoroughly ineor- 
porated with the soil before idanting. Tliorough and frequent sliallow 
cultivation of the surfa(*e, especially after each rain, is stated as neces- 
sary not only for loosening the surface soil but also for killing young* 
weeds and grasses. Dotation of crops is recommended to be systemat- 
ically practiced both for the renovation of the soil and to avoid insecjt 
and fungus attacks, and a list is given of vegetables grown on the 
same laud in rotation during one season at the station. 

The results of an experiment to test the effect of different fertilizers 
upon the germination and earliness of garden peas are given j kainit, 
nitrate of soda, acid phosphate, and cotton -seed meal were applied to 
4 plats, respectively, each at the rate of 400 lbs. per acre. Seven vari- 
eties of peas were employed in the test, atid the soil upon which th<\y 
were grown was poor, sandy upland. The Inghest average per cent of 
germination was 95, found on the plat fertilized with acid i)h()splnite, 
while the lowest, 66 per cent, resulted on the nitrate of soda i)lat. The 
effect upon the earliiiess was noticed as a secondary matter. The peas 
planted on the acid phosphate plat germinated from 3 to 4 days earlier, 
blossomed from 4 to 6 days earlier, and produced ripe i)ods from 6 to 9 
days earlier than those on the other plats. The cotton-seed meal plat 
was latest at every stage. 



124 


EXPERIMENT STATION RECORD. 


Pour plantinpfft of cabba^je soed were made, the plants being trans- 
planted to the field A])nl 7 and 19, August 18, and December 22. A 
temperature of 8^^ F. on December 28 and 29 froze the plants trans- 
planted December 22, but owing to their partially wilted condition only 
a small percentage was hilled, while nearly all of the plants not yet 
transplanted from the plant bed were hilled. Tabulated data are given 
for 15 varieties, the average weight of heads ranging from ^ to 4^ lbs., 
for the first 3 plantings. The cabbage caterpillars appeared in large 
numbers, but were clieched by si)raying with tobacco infusion. The 
following varieties are recommended: Early — Stein Early Flat Dutch, 
Early Flat Dutch, and Early Jersey Wakeiield; late — Harvest Horne, 
Largo Flat Brunswick, Frotsidier Late Flat Dutch, Crescent (Mty Late 
Flat Dutch, and lm])roved Early Summer, Jlrief directions are given 
for growing cabbages, good seed, rich, dee]) soil, thorough cultivation, 
and sutlident w^atcr and shade being stated as essential for the produc- 
tion of good cabbages, dotation of croi)s is es])e(*iallyinsisted upon in 
the case of cabbages and other i)lants of the same family, the same soil 
not to booccu])ied by them two seasons in succevssion. It is stated that 
cabbages will endure a much greater degree of cold than is usually 
believed, if the cold imueases gradually, though a sudden fall of tem- 
X)erature below freezing wnll kill the plants. 

Four attempts to undertake experiments w^ith Irish potatoes failed 
because of rotting of the seed potatoes and killing of the young plants 
either by drought or heat. 

(h)mparative descrijitivc notes are given of V2, varietic^s of lettuce, 7 
of ])e])per, 3 of egg])lant, G of cucumber, 4 of squash, 14 of tomato, 5 of 
radish, 9 ofturni]), G of onion, G of beet, 4 of stock beet, I of carrot, 3 of 
Lima bean, 3 of snap bean, 4 of garden ])ea, 5 of caulitlow^er, 2 of sweet 
corn, and the Hurpee Meltrose melon. Tomato plants tied to stakeh 
and pruned ripened larger and better shaped but later fruit than ])lants 
allowed to si)read along the ground. The staked fruit was also not 
aflected by rot, although badly sun scalded; the staked plants, how- 
ever, died in October, while the others ripened fruit until after frost. 
Ihidishes planted on the north vsideof soja beans, being thus shaded by 
them, were crisper and better Gavored than others subjected to the sun. 
The cultural methods employed are briefly given for several of the 
vegetables. 

The colocynth plant, E, S. Wallaok [U. aS\ Consular Rpt 1895^ 
Ayrll^pp. -IS'otes on the colocynth, Avhich grows abundantly 

on the i)lains between the mountains of Palestine and the Mediterra- 
nean. The soil is a rich light loam, receiving very little rain, but the 
cucumber-like plants thrive in s])ite of the small amount of moisture, 
producing globular, light-brown fruit, about the size of oranges. The 
pulp, wdjich is about 25 per cent of the fruit, is the only portion of 
value, and is gathered in July and August, dried, molded into small 
balls, and packed and shipped, the annual shipment averaging about 
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10,000 lbs., worth 30 cts. a pound. Tt is believed that the soil and 
climatic conditions of some parts of the United States are adapted to 
the growth of this medicinal plant. 

Horticulture at the Arkansas Valley Substation, F. A. Huntley 
{Colorado Sta. Itpf. ISOi^pp. 100-109). — This comprises brief notes on 
tlie testing of varieties of beans, cabbage, carrots, eggplant, ground 
cherry, okra, pumpkins, tomatocwS, watermelons, and some other garden 
crops. Of several varieties of beans ])lanted the middle of July only 3 
ripened, Golden Eyed Wax, Black Wax, and Large Yellow Six Weeks 
alone inatuiing pods before b(*ing killed by frost. Cabbages were 3 
weeks earlier when planted in <»i)en ground, but seed started in hot- 
houses and later transi)lanted to the tield produced more uniform 
results. A])ples, plums, grapes, raspberries, gooseberries, and currants 
produced fruit this season. 

Improvements to the station buildings aie inentione<l. 

Some special orchard treatment, L. F. Kinnj.y {Uhode Maud Sta. 
BhK 31, pp. 17 jJUjh. 9). 

Synopsis , — A report is given of the snceessfnl use of Bonlcanv mixture for Ihe pre- 
vention of pear soali, and on tin* treatment of (piinee and of show (1) 

elfeet of fungicides and inseetieides on the contnd of eaiikei woims, and (2) the 
ooinmeiTial advantage derived from theii use. 

In 1801 a lot of pear trees were sprayed 5 times with Bordeaux mix- 
ture, the object being to eoin])arc the cost of application with the 
increased produetinii of salable trait. The total cost of materials and 
their application was about 10‘| ets. per two. On the (Mapp Favorite 
but little advantage was noticed, that variety being able to resist 
attacks of fungi to a great degree. Eight Sheldons ^^ere sprayed at a 
pjolit of 53.d cts. iier tree and an Anjou at a jwotit of 25 ets. These 
trees each boro between J and I bu. of fiiiit. On a Lawiciicc the treat- 
ment was said to have been decidedly bemdicial but no figures were 
given as to the amount of bcnelit iwcruing from spraying. Tlie author 
states the condition of tlie orchard as follows: 

III this orchard tho parasitic fungi, pniticularly tho nntomosjmiiiim and Fnsi- 
cladium, hail bocomo so well established that the\ loguhiiJy prevented the SlieJdon, 
Anjou, and Lav reiice trees from matuiiug their finit, and by their growth nxion the 
foliage (and fruit) umjuostionably damaged tho quality of the (^app Favorite 
pears. 

“This treatineut lias shown (1) that when the trees were artificially protected 
from the attack of these fungi they could mature their fruit; ^2) that a fair profit 
resulted from the operation/^ 

Paris green was added to the fungicide at the second and third 
applications, and while the unsprayed trees were not badly atta(‘ked 
by insects the author thinks it should not be omitted. 

Five applications of Bordeaux mixture were given quinces to protect 
them against the Entomosxiorium causing leaf blight and cracking of 
fruit. But little advantage could be seen to have followed the use of 
the fungicide, due, the author thinks, to improper application, the 
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bushes being so thickly grown as to prevent their thorough spraying, 
and also to the ftrst application (May 29) having been given too late. 

An application of Paris green 1 oz. to 0 gal. Bordeaux mixture, was 
given trees May 30 to prevent attacks of the cankerworin, Anisopteryx 
Tcrmia. The cankerworms disappeared so soon that little injurycould 
have followed from their attack. Tlie treatment was successful in pre- 
venting the deju’edations of the codling moth, and other insect peats, 
showing by the increased (piantity and better (piality that spraying was 
a profitable ojieration. 

In testing the (toinmercial advantage accruing from spraying, a lotot 
131 trees was sprayed 3 limes with Bordeaux mixture to which Paris 
green was added during the last 2 applications. The total cost of 
sjiraying this orchard was $22.13, or 10.9 cts. per tree. Owing to a 
severe drought the crop was small and was not gathered and graded, 
hence no accurate estimate of the value of S]>raying could be made, 
although the author thouglit the value of the fruit was increased con- 
siderably more than the (*ost of the ti eatmcnt. The general conclusions 
of the author on this e\])(Tiincnt are that: 

^^(1) The fniii iroin the .Mjna.vtMl trees averaged 1 t.S per cent laigcr than that from 
the trees tlnit were not treated, or . . . tl.cie MeioJH. I less apples in a bnshel 

from the 8j»Tn,\(‘d tu'CH than from the others. 

^‘(2) 2S.a per cent more of tlie ap])les upon the H])ra.yed trees were sound than 
upon those that w<‘r(‘ not («i>ra.v«dj. 

“(2) Amouj? the apples evamined there weie u]>on an averaj>e 75.1 more wormy 
spcMomens ])er Imshel in the tvnit withered from the unt i eat ed trees than from tlio 
others. 

“ (4) It was noticed that the apples from the sprayed trees did not decay so soon 
as those trom the untreated trees. 

**(5) The codling; moth was the ]>riiieipal otfender in this orchard, althonjjh the 
increased si/e of the Irnit on the siirayed trees as 7)robal»ly partiall> dne to thg 
protection of the foliatro by the use of the Bordcanv mixture from the attack of 
fiinjjus diseases. 

(6) The treatment should have insured a more com))lete protection of the apples 
from the attack of the codliii*^ moth than it did. This may have been due to tlie 
third application haviii/r hwn made too late, there having been 5 weeks between it 
and the second.^’ 

The spraying appai-atns employed is figiir(>(l and described. 

The author calls attenl ion to the necessity of thorough cnltivation and 
fertilization of orchard soils where profitable crops are to be expected. 

The treatment of neglected apple orchards, C. M. Weed (Neir 
Hampshire Sta. Rpt. JS9H, pp. 169-178, figs. 6').— This article treats ot 
the pro})er methods to be emidoyed in caring for apple orchards 
attacked by insects and fnugns diseases. Illustrated descriptive, life- 
history, and reniedial nottts are given on the cankerworin, tent cater- 
piller, and fall webworm, attacking the foliage; and on the codling 
moth, apple maggot, and plum curculio, injuring the fruit. Attacks 
by fungus diseases are briefly mentioned and formulas given for pre- 
paring copper sulphate solution and Bordeaux mixture. The treat- 
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ment of neglected orcbards is briefly stated to be pruning, followed by 
spraying. The spraying is to be done as follows; With Bordeaux 
mixture in the spring just before the leaf buds opeji, and again just 
before the blossoms oi)eri; with combined Bordeaux mixture and Paris 
green immediately after the blossoms tall, a sec'ond a})pli(iation of the 
same to be made 10 days or 2 weeks later. The use of brass spraying 
apparatus is recommended. 

Apple crop of Germany, 0. be Kay ( U. 8. Comnlar Rpt, 1895^ 
April, pp, 538, 534 ). — This brief rei>ort states that German apples are 
comparatively poor in quality and the yield is far from suflicient to su])- 
ply the demand. Tliere is a demand for good, sound Ainerhian fruit, 
of which not nuudi is shipped to Germany, most of the American ai)ples 
reaching there being unassorted and often half rotten. It is urged 
that this market tor Ameri(*,an ajqdes be taken advantage of and li-esh, 
sound fruit shipped in large quantities. 

Dried apples in Cologne, W. 1). Wamer {IT, 8. Consular Itpt, 4895, 
April, pp. 535, 530 ). — Tliis quotes and remarks upon an oflicial order 
forbidding tlie sale of Ameri(*au dried ap])les, on account of the danger 
of ])oisoniug bj" zinc claimed to be in them from their having been 
on zinc netting. A supplementa ry note states that this restriction does 
not apj)ly to api)les that have been dri<‘d on wooden racks. The con- 
sul urges that American liriiis evaimratc their apples, in consequence, 
only on wooden racks. 

Oranges and lemons in Sicily, L. H. BkOhl {U. 8. Consular Rpt. 
1895, April, pp, 5'J7-53()). — This is a report in answer to American inqui- 
ries concerning the extent of the crop and th(‘ methods used in curing 
and packing lemons for export. Otiicial tigures give 850, 1(>8 boxes of 
oranges and lemons exported from Sicily in 1893, but this number is 
believed to be much too small. 

There is no systematic curing of lemons jiracticed; the fruit after 
picking is kejit for 15 days in storehouses, when the spoiled ones are 
culled out and the others wrapped in tissue paper, boxed, and sliqiped 
aw'ay. The boxes hold I’rom 300 to 400 lemons and average 39 kg, (SOiJ 
lbs.) in weight. 

The true lemon ciop ripens daily from the middle of September to the 
last of A])ril, being at its priim^. in November. There is also a forced 
crop produced in June and J uly by iiermitting the trees to lack water in 
the summer and tlien watering them extensively in September, when 
small flowers are produced which bear very small hard fruit the follow- 
ing summer. This method, however, is injurious to the trees. Such 
lemons as are considered not fit for shipment are cut into halves or 
quarters, i)acked in brine, and shipped to confectioners in England. 

Olive crop in Spain, 0. L. Adams ( 0. 8. Consular lipt, lt^95, April, 
pp. 530, 531 ), — Brief remarks on the crop of 1894, which is 25 per cent 
below the average yield, on account of spring droughts. The olives in 
the province of Seville are accounted superior in flavor and quality to 
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Italian olivcK and considered tlie best for the table. Cordova olives, 
on the other hand, are mostly used for the manufacture of oil, of which 
$10,000 worth was exported to the United States the past year. 

Experiments with small fruits, J. Tkoop {Indiana 8t^. Bui, 55, 
pp. 11-23, Jig. 1 ). — This consists of notes and tabulated data concerning 
tests of 80 varieties of strawberries, 9 of red raspberi ies, 17 of black 
raspberries, 19 of blackberries, 2 of dewberries, 12 of currants, and 7 of 
gooseberries. Conniarative notes are given on 20 varieties of straw- 
berries, the Jlrunette being recommended and tigiired, 

Oonratli and Knnsas were among the earliest raspberries, and the 
Champion was tlie most satisfactory gooseberry. 

Brief reports are given from farmers in the State at the substations 
at New Albany and Irvington regarding the various varieties of small 
fruits and grapes. 

The following list of varieties for the hoim^ garden is given: 8traw- 
herries — Brunette, Ibibach, Greenville, Haveiiand, Parker Earle, and 
Wailiekl ; raspherrirs — Thompson Eai ly, Guthbert, Tyler, IJilborn, 
Piogiess, and Nemaha; bJacIcherrics — Amaent Briton, Eldorado, Erie, 
►Snyder, and Taylor: currants — Bed Dutch, Moore IBiby, White Giape, 
and Wilder; gooseberries — Cham])ion, Downing, and Early Orange; 
grapes— \\ 01 (\(ii\, (^nicord, Salem, Brighton, Diamond, Niagara, and 
Pocklington. 

Horticultural experiments, J. S. BoniNSOTv’ (Marglafid Sta. Bui. 
Si, pp. 117-12'^). 

Sij noifsiH,— Hoivs on llie < ulturo of p.tT4\\ boriies, thoiougU tillage and manuring with 

Hpecialb (•omi>ouud<‘d conum^reial lertili/eiH being mged. A^inet,> tests were 

made ol Hinall li nits and \eget,ible8, and a iiuin]>er iceommcnded as valuable. 

This consists of notes on various vaiieties of iriiits and vegetables 
testedatthe station, wn'th sjieeial leinarks on tin* iinjmrtaiice and profit 
of growing fruits and \egetables in Maryland for market both in the 
State and outside. 

The cultivation and manuring of strawberries is treated of at length, 
it being advised that the jdaiits be set out in early spring on newly 
cleared land in as good eoiuiitioii of tiltli as possibh*. Tliis is to be 
bionght about liy working the land one s(‘ason in a summei crop fol- 
lowed by some green manure crop, such as crimson clover, and later 
cowpeas, both of which are tobeidowed under and the ground well 
pnlvcuized. At the station this pulverizing was done by means of a 
home-made ‘^rubber’’ constructed by bolting six 9 foot pieces of 3 by 4 
oak scantling together at the diagonal edges and going over the field 
with this imjdeinent. 

An experiment comimring the value of barnyard manure and a mix- 
ture of commercial fertilizes costing less than one-fonrtli as much i)er 
acre resulted in a greater growth of vines and earlier and better fruit 
with the latter manui ial agent. Jt is advised that difierent fertilizers 
be applied to now beds and to beds already set, and in the first case 
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such fertilizers used as will in the beginning quickly give the plants a 
good start and afterwards supply idant food gradually for a long time; 
while in the second instance such fertilizers are to be used a^s will give 
immediately available plant food. For new beds are recomincudcd a 
mixture of dissolved South Carolina rock 1,000 lbs., fine ground fish or 
tankage 000 lbs., nitrate of soda 100 lbs., and muriate of xiotash 300 
lbs., from 400 to 600 lbs, being ap]>lied per acre and well worked in 
before the plants are set out; and for old beds a mixture of dissolved 
South Carolina rock 1,100 lbs., dried blood 200 lbs., nitrate of soda 400 
lbs., and suli)hate of potash 300 lbs., ai>j>lied as a top dressing in the 
spring at the rate of about 300 lbs. ])er acre. It is advised that for 
market j)nrposes 2 or more crojis be taken from each bed, the soil 
between the rows being tlioronghly cultivated and fertilized in the 
summer after the crop is picked. 

Ninety-tive varieties of strawberries were fruited in 1804 and 140 
varieties are expected to bear in 1803. Tlie following varieties arc 
recommended: Early — Meek, Michel, and Ella; late — Van Deinan, 
Biibach No. 5, Haverlaiid, Barton Eclipse, Lovett, Staynian No. 1, Creat 
Pacihe, Crescent, Governor Hoard, (Oiarles Downing, Gandy, and Ken- 
tucky, It is advised that in gathering the croj) covered trays be given 
])ickers to ])rote<*t the gathered fruit from the lieat of the sun, and that 
great care be tak(‘n to avoid lieating and bruising. 

Mention is made of 11 varieties of bla<*kberries, 10 of rasid)erries, 3 
of goos(*b(*rries, 0 of eiiiTants, 15 of grapes, 32 of tomatoes, 18 of can 
taloni)es, 25 of watermelons, 7 of cabbage, 8 of hdtuee, 1 of caulitiower, 
20 of peas, and 3 of sweid potatoes tested tln^ past season. 

Peaches, ap])les, and iilunis were almost a eoinjOete lailure on account 
of a disastrous freeze in March, but a number of pears developed tine 
fruit. 

The following varieties arc especially recommended: Blaclhcrriefi : 
Maxwell, Toj)sy or Tree Blackberry, Lovett, Eldorado, Kent, and Dun- 
eau Falls. Easpherrics: Evd — Brandywine, Turner, and (hithbert; 
hlaolc — Souhegan and Kansas. (JooHcherriva : Downing. Currants : 
Pay Prolific, Ked Dutch, and White Grape. Grapes: Wyoming, Wood- 
ruff, Merriinac, Niagara, Hays, Delaware, Concord, Brighton, Worden, 
Wilder, Salem, Moore Diamond, Eaton, Moore Jiiarly, and Agawam. 
Tomatoes: Stone, Buckeye State, Climax, locality, TnickeFs Favorite, 
World’s Fair, Matchless, and Fordhook Fiist. Cantaloupes: Netted 
Gem, Cole, Anne Arundel, Baltimore Niitm(% hhnerald (iem, Delmon- 
ico, and Siirj)rise. Watermelons: Kolb Gem, Florida Favorite, Boss, 
Hungarian Honey, liocky Ford, Lord Baltimore, and Arkansas Trav- 
eler. Peas: White Marrow, Alaska, and Triumph. 

Report of horticulturist, J. S. Robinson (Maryland iSia. Ept,lS94, 
pp. J87-lt99). — Brief remarks on the work carried on in this line at the 
station during the year, treating especially of thedistrilmtion of seeds 
furnished by the United States Department of Agriculture, the failure 
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of all fruits except pears in the experimental orchard, and the studies of 
small fruits, strawberries receiving most attention. Variety tests and 
fertilizing experiments with strawberries are in i)rogress on the east- 
ern shore of Maryland, the results to be published in a future bulletin. 
One hundred and ten varieties of grapes are in the station vineyard. 

Report of the horticultural division (Massachusetts Match Sta. 
Bpt. lS9i^ pp. 5-7).-— Brief remarks on the work carried on during the 
year, tests of diircrent varieties of fruits receiving the most atten- 
tion. Several varieties of grapes, blackberries, raspberries, and straw- 
berries are noted as having been tested, the Winchell and Peabody 
grapes, Thompson Pride and Thompson Early Prolific raspberries, and 
Marshall strawberry being recommended for addition to previously 
approved lists. 

Mention is made of a number of varieties of orchard and small fruits 
growing on the station grounds, and a list is given of the varieties pre- 
ferred for market and home use. 

Tests of spraying apparatus, fungicides, and insecticides were also 
carried on. 

Sketch of a century of American horticulture, L. H. Bailey 

(Florists' Exchange^ 7 (JSflj), No. 17^ 2 >p. .W-55/). — This is a general 
review of the liistoiy of horticulture on this continent, with esi)ecial 
mention of its status during the early part of the present century, and 
more detail(‘d remarks on the American improved varieties of apples, 
grai)es, and some otlier frmts, tl)e nursery business, horticultural socie- 
ties, i)eriodi(*als and tools, and the transportation of the products. 

It is stated that not until after the Revolution was any decided 
interest shown in horticulture and agriculture, so far as regards writings 
and systematic scient ilic improvement of methods and varieties. Apples 
were among the tirst fruits to be imiuoved, the Indians playing a ])art 
by ])lanting orchards far in the frontiers. At first apples were grown 
chiefly for cider. European grapes proving unsiic(*cssful in this coun- 
try, about the first of the century cAperimeiits Mere begun with native 
wild grapes in Kentucky, Indiana, the district of Columbia, and South 
Carolina, the varieties Catawba and Isabella having been originated by 
these early efforts. Brief notes are given on the development of the 
cranberry, strawberry, blackberry, dewberry, and the American goose- 
berry and plum, and the history of such introduced fruits as the peach, 
orange, and pear, which in many instances thrive in this country better 
than in their native habitat. 

It is stated that the first distinct nursery in America was established 
on Long Island about the middle of the last century, while seed firms 
began to exist about the first of this. 

The ])rogress of horticultural periodicals and books is given in some 
detail, The New England Farmer, founded in 1822, being mentioned 
as one of the first periodicals giving much space to horticulture. The 
growth of landscape gardening in this country is outlined as applied 
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chiefly to parks and cemeteries. The wor£ of the experiment stations 
is mentioned, and a belief is expressed in a continued improvement 
along horticultural lines with increasing knowledge of various limita- 
tions and means of overcoming them. 

The horticulturist's rule book, L. II. Bailey (New York: Macmillan 4' 

Sd ed,f pp* SOi^), — This, the tliird revised and enlarged edition of this well-known 
book, gives, in deseiiptive and tabulated shape, much inrormation of value to horti- 
culturists and agrieulturists. Among tlie topics treated of are the more important 
iujurions insects and plant diseases, concise but coniprebensive notes being given on 
them and many insecticides and fungicides, with numerous formulas and directions 
for employing remedies. Injuries by small animals and birds are also montioued. 
Formulas for the preparation of several gratting A\axes, cements, paints, etc., and 
tables giving information on the seeding, planting, and maturity of different crops 
are given, as also a number of eoinpiitatioii tables on snbjeets of interest to 
agriculturists. Improved iiudluxls are cited for keejdng and storing fruits and veg- 
etables for market and preserving s]>e<*iineiis for exliibitiou. (Uiapters are included 
on grecnliouse work ami lu‘atiiig, and the eurieiit literature of American horticulture. 
Buies ado}ded by various pcuuologieal, boi tieultiiral, and lloiists' societies for the 
grading of hortieultnral ]»roducts are quoted, some remarks are made on weather 
imlicalioiis, and the foreign names, histories, statistics, and analyses of a number of 
fruits and vegetables arc presciiteil. A glossary of hortieultnral terms is appended, 
and the work tbrongliout is valuable for reference to b(»th proiossioual and amateur 
horticulturists. 

Iiists of vegetables and fruits recommended for cultivation in North Caro- 
lina (iVort/t Carolina State Uort.Sov.Jipi.lSV4^i)p,S()-.V). — Annotated tables of pre- 
ferred varieties of garden vegetables and oreliard and small fruits. 

Two wild vegetables of merit, V, W. CAni> {Garden arid Forent^ S Ko. flSO, 

pp, i*24). — A discussion of the ailvautages of wild lettuce {Jjavtaca canadensis and 
L, ludoviciana) ami gn»nnd plum or butlalo pea {.isirayalus vrassicarpns) as early 
vegetables, and advising tlxdr cultivation. 

The cultivation and manufacture of arrowroots, J. B. Bovell (Bot, Sta. liar- 
bados Misc. Jinl. J, pp. l-ll). — Pojnilar infoimatiou on the subject, ehielly compiled 
from Kew bulletins. 

Is parsnip poisonous? Ti. II. Pammki. {Garden and Forest, S {ISOft), Yo. dSO, p, 
SSS), — The writer believes that the various reported eases of poisoning from Pasiinava 
saliva are nut authentic, and <amsi<lers it harmless. 

Peach growing in Georgia, L, ♦!. Vaxi'E (Garden and Forest, S {/Sn5), Xo. SSJ, p. 
S4S). — Some statistics as regards its extent and the varieties preferred, Klborta 
leading. « 

Shall we irrigate orchards in New York? L. H. Bailey {Garden and Forest, 8 
{1806), No. SSl,pp. 2S0, 2!dy ). — ^'rillago is advised in preference to irrigation. 

Why and how to grow fruits, H. K. Van Deman {ytorih Carolina State Ilort, Soo. 
Jipt. 4894, pp. 18-16 ), — (leneral remarks on the selection of soil and varieties, and 
cultivation, spraying, etc. 

Raspberries, 8, B. (Biken (Minnesota Sta. Bui. SO, pp. 2?(j-^20, fig. 1). — Compara- 
tive notes and tabulated data on 20 varieties of tip rooting and 13 varieties of sucker 
raspberries. Cook Seedling, Nemaha, Older, Palmer, Oolden Queen, Marlboro, and 
Thompson Early seem to have given the best results. The culture eraidoyed is 
briefly meutioned. 

Strawberries, 8. B. Gkeen (Minnesota Sfa. Bnl. SO, pp, SSS-2J6 ). — Comparative 
descriptive notes on 30 varieties of strawberries fruited at the station in 1804. War- 
field is recommended as the host early and Parker Earle the best late variety. The 
following varieties are also recommended: Uaverland, Crescent, Beder Wood, an4 
^uhauoe. Kew varieties, Swin4l®, BdgQ.r Quee^, ^d 

168®-!rJfo. 2 5 
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Garden herbariuma, P. W. CXri> (Garden and Forest j 8 (1$9S), No, 383, pp, 343^ 
343 ), — Some gonoriil reinarke advising the presorvatiun oT horticultural spociiuona 
for study. The subject was brielly discussed in E. S. R., 0, j). 489. 

Roses, IF. Hart (i2a/y. Jioi. Gard. Trinidad, Mine. JinJ. J ( 1S95), No, 2,pp, 45-47 ), — 
Brief notes on roses in the West Indies, well sholten‘d but unshaded localities aud 
deep rich soil being stated as necessary for tlieir best development, and the i)ljintrt 
to be rested during the dry season by picking olf all forming buds. 

The origin of the cultivated cineraiia, W. T. Tiiisn.Kro.v Dykk and W. F, K. 
Weldon (Nature, 52 (1805), No, pp, J '8, 120). 

Report of horticulturist, C. S. Puani>\ll (Goh»ado Sla. Jipt. 1894, pp, 47-51),— 
Brief notes on the work in the section of botany and hoiticulture during the past 
season, tests of orcbaid tuiits Mud garden \egclabU‘s btdiig tlic iiiaiu features. In 
addition tlie tloia, especially the weeds ot the State, is being studied, tw^o field trips 
having been made for the jiurjiose. 


FORESTRY. 

The mesquite tree, its products and uses, U. II. Fkuues {Arizona 
Sla. liul. i:i, pj). lli-'jh), 

8ynopsib , — The author gives an account of the chaiai ter and ilistributioii of the 
tree, the (juality of its wood, analyses of its v.nious parts aud products, aud 
uses to wliicli they lua^ he ap])Iicd, 

The luesqiute tree, Prosopis jidijfora^ is in(]ig:en()us t^) the Western 
lleiuispliere, tiiid it is said to thrive ]>est in the dry, elevated regions of 
the soutlnvest(‘ru ])art of the United States. Its range is roughly given 
as from central Texas west to t'alifornia, aud iVom northern Arizona 
and New Mexnju souiliward. It varies in size IVom a. small shrub to 
treCi^ Bit. ill diam(‘>ter and i)0 It. in height. It is ordinarily a slow grow- 
ing trt'c, but atmospheriti aud othei conditions intUienec it in this 
regard. Wlien once established tlie tree will withstand extremes of 
heat and dryness. In density tlie xvood ranks with wliite oak, ash, or 
elm, wliile it is grouped witli some forms of white pine iu its strength 
aud elasticity. Its iuel value is about e<iual to hickory or white oak 
and iu soiiuM’Cgions it is about the only fuel, even the large roots being 
dug up for this jmrpose. It makes excellent charcoal bot h wdieai burned 
as pit coal or as o])en air coal. Three samphxs gave as their ash eon-* 
tent B.dl, B.57, and 5.1(> jier cent, one sample of the ash (*oiitaiuiiig 
liotash 3.4J), soda O.lo, lime 28.98, and jihosphoric a(‘id 0.98 per cent. 

Exuding from the bark are found small masses of white or amber- 
colored gum wliich resembles gum arable iu appearance aud properties, 
but i1 differs in not being pr(‘cij)ifated by basic lead acetate. This 
gum has various uses, being l eputed as of medieinal value. A second 
gum, so called, exudes from cuts in the Avood. It occurs in large black 
masses, and th(‘, author considers it luobably the dried sap of the tree. 
It was found upon analysis to contain water 7,04, soluble matter 27.02, 
tanning materials 20.01 per cent, gum a trace. 

Tannin seems i)reseiit in considerable quantity in all parts of the 
tree; analyses showed the bark to contain 3.54, the wood 5.67, the 
black gum 22.02, and the leaves 0,02 per cent. 
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Probably the most important product of the tree is its fruit, or beans 
as they are commonly called. They are readily eaten by stock, and 
contain a large amount of nutrient material. Various analyses are 
given of the whole bean, the seeds and pods separately, and of the 
leaves, the average of the analyses being given in the following table: 

Arerafie comjwsition of nienquite beans and leaees. 
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The above analyses show that mesquite c()mj>ares favorably with such 
common fee<ling stulfs as alfalfa hay, corn fodder, sh(‘lled corn, and 
wheat bran. 

It is stated by tlie author that tin* beans tln‘mselves are very hard 
and that they often jiass through animals undig<‘sted,‘ lienee he recom- 
mends that bcl'ore being led the pods and beans should be finely 
ground. 

Several minor nsiis to wbi(*h this tree and its iiroducts are adapted 
are given, one of which is its value as a honey idaut, on account of its 
long llowering period, extending over about 2 months. It is also 
tlioiight i)ossible to Use the tree for hedges as well as in some forestry 
relations where it may prove valuable. It is of slow growth and on 
this account will not do very well for for(*st planting, and the preserva- 
tion of the present forested areas is strongly urged. 

Forest tree plantation, J. A. Balmku ( Washiuyton Sta. liuL 
pp, 20 ), — This Imlletin discusses the study by the station of various 
forest trees native to the State and also those ini]>orted into it, with 
notes on the various species showing their adajitability to this jiortion 
of the State. Large plantings of very young deciduous and evergreen 
trees and shrubs were made in the s[)ring of 18tl2. The trees have 
grown with varying success, in some cases being retarded by frost 
before setting out and by the fact that a portion of the nursery was not 
well drained. Many of the evergreens suli’erod from a too moist soil, 
but others made a good growth, A list is given of over 80 species of 
deciduous trees and shrubs aud 22 species of evergreens growing in 
the plantation, with notes iiidieating the increase in height since their 
planting, the number surviving the first year, and the hardiness. Of 
the maples several species were found to be not hardy at the altitude 
of the station, 2,400 ft., especially the large leaved or Oregon maple 
{Acer macrophyllum). The silver* maple (A. danycarpnin) is considered 
one of the best for planting, being a hardy, beautiful tree of rapid 
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growth. The sugar maple (A. saccharinum) and English maple (A. 
oampestre) are also recommended. Bed and white flowered horse 
chestnuts {JShchIhh spp.) were planted and both are considered valuable 
for yard and street planting. The white birch {Betula alba)j the- ashes 
(Fraxmiis spp.)? the pojdars {ropulus spp.), the mountain ashes {PyruH 
americana and P, aneiiparia)^ and the elms {Ulmus spp.) have all done 
well and are highly recommended for planting purposes. 

Of the evergreens, the larches (/varir Hi>p.), spruces {Picea spp.), and 
pines {Phius s])}).), with tlie exception of the Oorsican pine (P. laricU))y 
have proved theins<'lves well adapted to the climate and soil. The 
hornbeam {Garpiuus caroUtiiana), the ])ophirs, and the Norway spruce 
(Picea excelsa) are recommended for wind-breaks. As hedge plants are 
suggested the honey locust, osage oiange, hawthorn, Scotch broom, 
arbor vitic, hemlock, spruce, and a few other <»vergreeii8. Some walnut 
and hickory trees test(‘d on a farm near the station and given little care 
made an excellent showing, growing well and producing a number of 
nuts. It is strongly recommended that groves of nut- bearing trees be 
jdanted in the State, walnuts, hickory nuts, hazel nuts, and filberts 
being suggested. 

Many of the trees and shrubs showed a tendency toward bushiness, 
branching very near the ground and growing strongly. This was 
especially noticeable in the lindens, maples, and elms. 

Brief directions are given for setting out and earing for young trees, 
especially for evergreens, and <lirections are also given for the planting 
of wind-breaks, in which it is advised that evergreens be set in 3 alter- 
nating rows 15 ft. apart and the same distance between the trees. 

Results of experiments in tree planting on the Northwest 
plains, W. ISaUiN tiers (Trans. Roy. Roc. Canada lS9i^ pp. 113 j lU ). — 
Experiments were begun in 1888 in testing tiees and shrubs suitable 
for planting on the Northwest plains. Tn 1889, 12,000 trees and shrubs 
were sent from the (Huitral experimeutal farm at Ottawa to eacli of the 
branch farms in the West. These consisted of 118 varieties, of which 
about 00 per cent died before the following spring. In 1890 another 
consignment of about 21,000 each was sent, a considerable number of 
which proved tender. A ve.ry large, number of native trees has been 
grown at the branch and central farms from seed, especially the box 
elder, white elm, green ash, and bur oak. These are succeeding admir- 
ably. Several v arieties of Bussian poplars and willows have done well, 
particularly hereolensis^ P. certinensis^ and the Voronesh willow. 

As the result of the 0 years’ ex])erimeut there are now growing at the 
branch farm at Indian Head 120,000 trees and shrubs, and at Brandon, 
76,000. 

A statement is given by the author of the distribution of trees and 
tree seed by the central farm in the past 4 years. 

Close planting of hardy young trees for shelter hedges has been 
found advantageous, forming an excellent protection for the growing 
of small fruits, vegetables, and other tender crops, These hedges have 
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been cblefly made by the Russian poplars, box elder, elm, ash, and 
willow, planted in double rows at distances of 1 by 2 ft. to 4 by 4 ft. 
The Russian x>oplars have thus far made the most rapid growth. A 
variety of Artemisia {A, abrotanum toboUMamm) is said to be valuable 
for hedges on account of its ready growth from cuttings. The Siberian 
pea tree (Caragana arborescenn)^ which grows readily from seed, is also 
recommended for hedges. The tests which have been made on the 
westtirn experimental farms sliow that there are about 100 varieties of 
trees and shrubs sulticiently hardy to endure the climate of that region, 
and further tests are adding to this number from year to year. 

Swiss market for American woods, Yj. Geumain (U. S. Consular 
Jipt, 1895y Aprils pp. 509-515 ). — This article states the demand in Switz- 
erland for timber and lumber, wliieli bas to be siipjdied mostly from 
outside. In 1803, $30, (>08 worth of lumber was imported from the 
United States, and it is stated thatamneh greater amount of American 
material could lind market in Switzerland, being ein])loyed for ship- 
building, carriage making, staves, house iinishiiif^s, cabinets, ete. Let- 
ters are quoted from various H^^iss inaniifaeturers showing that ATuer- 
iean oak, bceeb, hickory, <‘lm, walnut, and i)in(‘ lumber are extensively 
in demand. 

The beech, J. T. IhHuuocK {Fomt Ltarefi, (/?/>>), Xo. pp. 40, 41, pin. — X 
popular ]»apcr on Fatjun firnujima, willi illiistrationR fiorn j»liotograpliH sliovving the 
open ground an<l lorost f<»rinH of tUo tico. 

Hybrid birches, J. 0. Jack ( (iardi n mid Forest, S (ISVi), Xo. JV pp. 244, fig. 7). 

Street trees (daidiu and FoHxt,S (7A9J), Xo. pp 2:1, :JJ ). — Keconunonds 
groator oaio in the st‘l(*<*tion of tioes, and better inotlnalH of planting. Norway 
jnaplefi, ehns, tnli}> trees, and pin oahs are sugg('ste<l simong others. 

Are forest fires a necessary evil'^ li. K. Fi know {Garden and Forext. H (X9.95), 
Xo. SS2,p. 2i :), — The wiiter believes that most forest tires aie iliie to neglect, often 
on the ])art of railroads, ainl ean he obviated by ])roper })recaiitions. 

The practical influence of forestry on the suiface of our country, M. F. \Vi iiku 
{Forest Leaves, 5 {ISOo), Xo. 0, pj). 41-4 i ). — A i)Oi)ulai pa})er. 


SEEDS--WEEDS. 

Weeds, and how to kill them, L. 11. Dewev {TT. 8. Thpf. Agr., 
Farmers* BuL 118^ pp. 31^ Jigs. 11). — ro])nlar information isgiven on weed 
])ropagati(>n and methods for eradication. 3 llustrated d(‘S(*ri[)tive notes 
together with suggestions for their destruction are given of tlje follow- 
ing 10 weeds, concerning which there were numerons inquiries during 
the past year: Pritjkly lettuce {Lactuca scariola), bracted idantaiu 
{Plmitago aristala)^ liorso nettle {Solannm earolinense), butialo bur {8. 
rostrafum), S]>iny amaranth {Amaranfus sphiosm)., dagger eoeklebur 
(Xanthium chondrilla {Chondrilla wild carrot (J)an^ 

cus carota)^ wild oat (Avena faiaa), and false fljix {(Jamelina sativa). 

The list is given in order of importance, the Russian thistle, on which 

there has been issued a sojiarate bulletin,’ exceeding the others. 


^ Farmers’ BuL 10; U. R. Dc‘j»t. Agr., Div. But. lJul. 15 (E. S, K., 0, p. 144). 
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A toble is g^iven of 100 weeds arraugo<l in alphabetical order. The 
cominoii and technical names, region infested, duration, time of flow- 
ering, time of seeding*, (iolor, size and arrangement of flowers, methods 
of propagation and distribution of seed, place of growth, products 
injured, and methods of eradication are all briefly stated. 

Viability, purity, and germination of seed, (1. McCarthy (Norih Carolina Stale 
JUorl. Soc. Jipt. /A’O/, pp, 24-S7 ). — Sonne gonornl remsirks are ^iveri on tlio hiibjert of 
seed testing, with tables show ing tlie average per cent of viahilitv find 1 »*h ity and the 
niaxiinuni, ininiinum, and proper germination tein])eratnre for a nnmhcr of forage 
plant, vegetable, and ilower seeds. 

The mixing of glass seed, F, tl. Stkulpr ( Die (U aK^anuni-Mifirhuufiin zur I^Jrziehting 
dett grosstev Futln'crlragtH ran henlvr QualUat, Bern: P\ /. IVyuH, 

The Russian thistle in California, C. IT. Siiinx {<\tl[f'onna Sia. Bui. 707. pp. 10, 
pi. 7). — A popular report is given of this weed, its eharaeteristies, spread throngli- 
ont the United Slates, and introdiietion iulo California. Suggestions are given for 
the ^iU]>])ressioii of this pest. 

Cockspur (Centaurea meliteiisis), J. 11. Maidi \ (J//b Buz. N. S. Jf'.. 0 (7S07), 
No. 0, pp. 1 70-101, p\. 1 ). — Desei ijition and notes on the eradieation of lids Austra- 
lian weed. 

The destruction of Rhinanthus, (’aurh d//>. cl Mi., {ISO"*), No. QS, 

pp. 000, 010). 

The extent of the injury to ciops caused by weeds ( ihf<. iu Fuhhtufs hindir. 
Ztg., 41 {ISO"), No. 11, p. — D.ita are given eoneernini* the yield of peas, heans, 
potatoes, and roots on plats kept elean oi alloweil to h(‘eoin(‘ weedy. 

The weeds of New South Wales, I, .1. 11. Maidln ( Igl. (htz. A. S. fl\, 0 i^1SO“), 
No. 0, pp. JuJ-100 ). — A popular aHiele. 


DISEASES OF PLANTS. 

Potato diseases, S.Il.dKEFN {Minnesota Stn. 

1 ). — Tlic author giv<*s impiilar notes on potato scab, potato blight, and 
an int<n*nal brown rot oi* ])otatocs. (hu rosivc sublinnite is rccoinmcndcd 
as a i)rcyontivo treatment for ihe scab and Ihirdcanx mixture lor the 
bliglit. Formulas and directions for their a])plic<ition are given. The 
use of jnsccticides upon potatoes is urged, and in addition to the usual 
ones, Paris green and London purple, arsenate of lead is Itighly esteemed. 

During the i)ast st^ason an a])i)arently new disease made its appear- 
anee througliont a eonsiderable portion of tlie State, to wliich the name 
of internal brown rot lias been given. The disease afl'eets the inside of 
the tuber, the outside appearing perfectly normal ; the diseased condition 
is shown as an aggregation of brown S])ots when the tuber is cut open. 
These siiots may aeeuinulate near the center or near the outside, but 
usually they are scattered througliont the tulier. Their presence seems 
to have no etfeet on the starch content of the potato. Tlie disease seems 
to affect nearly all varieties of potatoes, only 3 out of 31 tested at the 
station escaiiing, the others having from 5 to 100 per cent of the crop 
more or less discolored. 

Apple tree sun scald, S. B. (Irken {Minnesota Sta. Bnl .?,9, pp. 217-^ 
5^.2, According to the author, by the term “sun scald’’ is 
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meant the trouble that shows itself by the tree bocomin^c rotten in the 
trunk on the south side, which finally so weakens it that it can not 
support its top, and oonsecpiently breaks down, very likely when loaded 
with fruit. It is ]m)bablc that this trouble is ^ijeuerally caused by a 
part of the bark on the south — or, more coniinonly, the southwest — 
side of tlie tree starling into growth before the rest of the tree, during 
some warm period in tlie latter ])art of winter or eai’ly in tlie spring. 
Such warm periods are generally followed by a seveie freeze, in which 
case the newly formed immature cells are ruptured, or the (‘cll contents 
injured, which lesults in tlie bark on the afieetcMl side dying and fall- 
ing off. 

The author says that suu scald is probably th(‘ cause of the most 
frequent loss of apple trees, and it may be entirely i)revcnted by any- 
thing that will shade the tret* trunks. Several metiuKls are suggested, 
all of which are said to be efiieient not only in protecting trees against 
the scald but also from attacks of rabbits, mice, etc. The author 
reeommeuds that all fruit trees be ]dauted so as to lean toward tlie 
southwest, the direction from whence aie tht* prevailing winds of that 
region. 

Sun scald seems to all'eet a])])Ie trees to a greater extent than any 
other, although abnost all de<‘iduons trees are lia])le to injury to some 
extent. 

Cane rust of raspberries, S. B. (iUkex (Minnesota Sta. f>nL 30^ 
pp, 230^ 2'U,Ji(j, 1), — CaiK* rust or anthracnose of raspberries is figured 
and briefly described, and from its successful use at the station in 
combating the disease the following treatment is reeommendetl : 

In tlie spring, before the (‘anes start, s})ray them with a solution of 
sulphateof copi^er (blue vitriol) made by dissolving 1 lb. of it in 15 gal. 
of water. Later, s])i‘ay tlu' n(‘wcanes m ith Bord(‘au\' mixture, probably 
about 5 times at intervals of about U weeks, commmi(*ing as soon as 
the new eanes are 1 ft. higli. ('are should bo taken not to get the Bor- 
deaux mixture on the leaves of the fniit bearingcaiu‘s, as they are quite 
liable to be biirnoil by it. 

Spraying of orchards, 1C. (L Lodkman {yew York Corndl Sfa, BuL 

80 ^ pp. S). 

Synopsiit , — The autlior rrpoils upon e\]M‘rimontH iji Bjiui.Ning to ]»rtncnt fungus dis- 
oases of the apple*, quiurt^, and jduiii. 

Notes on sprayinei apple orchards (pp. 47-OS). — The principal en(‘mioa 
of the apple orchard are tlie apple s(*ab and codling moth, and the author 
has considered the methods for application of Bordeaux mixture, time 
to spray, quantity of fungicides to be used, and tlie best method for pre- 
paring it, lie considers hand ])umps the most satisfactory for spray- 
ing orchards, as power machines do not throw enough liquid nor do 
they throw it far enough for use on large trees, although they are 
excellent for sjiraying gra]>es and other low-growing plants. Bordeaux 
mixture^ copper snliihate solution, and Loudon purple were the fungi- 
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cides used- Two, 4, and 5 applications of the funjyicide were triven the 
trees, beginning before the flower buds opened and ending about 4 weeks 
after all petals had fallen. For the King variety it was found that 4 
applications gave better results than 2 or 6, and the author thinks 
that 3 applications would have been sufficient. The most imjmrtant 
applications are the ones given just before blossoming and immediately 
after the fall of the petals. If a third spraying is necessary it should 
follow the second by about 2 weeks. The investigations of the author 
showed that 3 gal. of Bordeaux mixture was about the i)roper amount 
for trees 25 to 30 years old, and in addition to its fungicidal value it acts 
as an insecticide, ])eing especially valuable for curculio injuries. 

From the author’s observations applications of Boideaux mixture 
seem to have little if any effect on the subsequent year’s crop, but on 
this ])oint fuither ex})oriments aic necessary. 

Solutions of copper sul})hate for the early S])ra>ing may be valuable 
if orchards are thoroughly and uniformly sprayed, but th(‘ antlior states 
that where check trees were left as sources of infection its value was not 
very mjirked. London j)urple is said to have no funguodal value. No 
attempt was made to control insect injuries, as it was thought unneces- 
sary, owing to fhe isolation of the orchard and the fact that arsenites 
had been thoroughly used for the preceding two seasons, J t was shown 
that previous seasons’ applications of aisenites had no eflec't in con- 
trolling or preventing insect attacks. Where insecticides are used Paris 
green is recommended as fhe most reliable. 

The author discusses the subject of injury to fruit from the use of 
Bordeaux mixture containing an excess of copper, which is liable to be 
the case when carelessly made by color test. An excess of lime is 
recommended as likely to prevent this injury whm e it is duo to the cor- 
rosive action of the Bordeaux mixture. The (‘haracter of the season 
seems to have something to do with the production of rusty fruit. Quo- 
tations are given of the results obtained by various iiersons in spray- 
ing their orchards. It is sho\vn that want of projier cultivation and 
fertilization is the cause of the failure to ])roduce fruit in some orchards. 

Notes on spraying quinces (pp. 08-70). — The trees were sjirayed to 
prevent attacks of Eniomosporium macvhftum^ and it is shown that the 
liroper application of Bordeaux mixture will (*ontrol this disease. The 
applications need not be given the trees as early as is advised for 
apple trees, for the attack rarely becomes severe before July. 

Notes on spraying plums (])p. 70-74). — Notes are given on investiga- 
tions for repression of the leaf spot {^eptorla cerasina) and fruit rot 
{Monilia fructigena) of stone fruits. The former may be controlled by 
giving the trees 2 or 3 applications of Bordeaux mixture at intervals of 
from 2 to 4 weeks, beginning about 2 weeks after tlie fall of the blos- 
soms. The second may be controlled according to tlie following method 
of treatment: 

^^(1) Spray the tref^s with the copper sulphate solution before the hud s break j 
<2) when the blossoms have lallen apply the Bordeaux mixture; (3) when the frait 
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is about two-tbirds grown repeat tbe second; (4) if necessary spray with the 
ammoniaoal solution of copper carbonate/’ 

Jt was found that the use of Bordeaux mixture on plums resulted in 
thicker leaves; the i)artieiilar cells which were enlarged by the treat- 
ment were not definitely determined, but they ap])eai‘ed to be the pali- 
sade cells that were olonjyated. Further observations are needed to 
establish this fact. 

Spraying pear and apple orchards in 1894 (Neiv YorJc State Sfa. 
Bui. S4^pp. 7 ). — The ex])eriments of 1891 were in continuation 

of those reported in Bulletin 67 and the Annual Bejmrt of the station 
for 189»h* Their object was (1) to ascertain tli<^ least number of applica- 
tions of a Bordeaux mixture eontaininj? 1 lb. of eoi)i)er sulphate to 11 
pil. .of water that will ])revent injury by tlic scab funijus, and the proper 
time for their application; (2) to what extent is late s[)rayinjj liable to 
cause injury to fruit, and (3) to wliat extent will tlie benefits of one 
season’s spraying inthience the crop of the next year? 

The prineij>al ex])eriinents were conducted on pear trees, Seckel 
being the variety mostly used, and the results (»btained for this variety 
are given in detail. Five ai^jdications of the fungicide were made, 
beginning with 2 before the buds opened and Walter the tall of the 
petals. It was found that 8 sprayings gave the best rcvsn Its, the first 
treatment Just before blossoming, the second immediately after tlie fall 
of tlie petals, and the third from 10 to 14 days lat(T. To ])rcvent attacks 
of the eodliiijii moth arsenites may be added to the second and third 
s]>raying. If the eye spotted bud moth (Tmctoecra ocellana) ivS feared 
use arsenites witli the first a])plieation also. The trees receiving the 
treatment recommended above bore on an average 1.06 bn. more fruit 
]>or tree and more tlian o times as much first (*lass fruit ])er tree as 
did the nns])rayed tr<‘es. The author thinks for some of the varieties 
more sus(*(*])tible to tlie diseas<» an additional apidication of the fungi- 
cide after blossoming will ordinarily jirove advantageous. 

For ap])le orchards the same treatment recomtmmded for pear trees 
is advised. 

The author recommends a simple ex])ression for stating the strength 
of Bordeaux mixture, and advises statingit in thefoini of a pro]>ortion, 
the first unit being the amount in pounds of eopjier siil]diate and the 
second the number of gallons of water. Ue calls tlie strength used in 
his experiment a 1 to 11 solution. 

Tbe author investigated the question, ‘^To what extent is the Bor- 
deaux mixture trefitnient liable to cause a roughness or russeting of the 
fruit!” He quotes numerous authors who seem to believe that Bor- 
deaux mixture when improperly made will injure fruit. This seems to 
be liable to follow when the mixture is made by the potassium ferroeya- 
nid test. This color test as well as the still more delicate ones, iodin 
and starch paste, and potassium xanthate are (les(‘ribed, and the author 


‘E. S. ll., 5, p. 980. 
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recommends the addition of a little lime to the mixture after there is no 
change of color shown by the test. In this way the coiTosive action 
of the mixture will be avoided. Tlie autlior states that while Bor- 
deaux mixture, made by the ])otassium ferrocyanid test may have done 
injury to foliage and fruit, injury was also done where the color test 
was not used. Whether the injury done wliere the color test was used 
was greater than the other is yet to be determined. 

The results obtained in the experiments to ascertain the influence of 
spraying on the next season’s crop showed a slightly increased yield 
where the tre(‘s had been sprayed the pievions year. When it is con- 
sidered that the sprayed trees bore .‘1 times as much fruit in 1893 as 
did the unsprayed ones the author thinks strong evidence in favor of 
spraying is shown in tlie fact that in 1S94 these trees were able to 
overcome the injurions effect of overbearing and still equal or slightly 
exceed the yield of the trees not sprayed the i)revi(uis year. He states 
that ‘‘the ])erinancnt injurious effects of the scab fungus on the 
unsprayed trees in 1893 was no greater, if as great, as the permanent 
injurious effects of excessive yiedd of the sprayed tre(\s, even though 
their foliage was kept in good condition by the spi ay. . . . Even wlien 
trees are sprayed, large annual crops of fruit ought not be ex])ected 
unless they are well fed and not permitted to overbear.” 

Fungicides, insecticides, and spraying calendar, S. T. ^Iavnaud 
(MassachusetfH Hatch Sia, BaL pp. — Directions arc given 

for the preparation and use of Bordeaux mixture, aimnoiiiacal co]>i)er 
carbonate, Paris green, and kerosene emulsion. Forms of s])raying 
apparatus are described, si)ecial mention Ixung made of an automatic 
agitator for a barrel spray })Uin]), A spraying calendar is given for the 
prevention of fungus and insect attacks on the ap])le, pear, ])each, 
cherry, grape, raspberry, blackberry, currant, strawbeny, potatoes, 
celery, and blacdv poplar triies. 

Smut In wheat, W. M. Hays (xMhniesoUi Sta. Iha.40,pi). — Th(^ author 

g’ivoft popular notes on wheat smut, an<l iloscrihes methods for the preventive treat- 
ment of the seed l>eloro so\ving. The methods deserihed are those emjdoying copper 
Bulphate and the hot-water treatment. 

Prevention of potato blight, 11. IT. Jmmson {Xetr Jlnwpslnre Sta. Jiul. 

Sfftgs, S ), — Potato hWghts ranscul by Maorospormm solantnn and Phglophfora hifvsUtm 
are fully described, and applications of Uordeanx mixture rocomnmnded for their 
prevention. 

A cheap and efficient method of combating Oidium, Perouospora, and insecta 
affecting the grape, S. Maktini (/*ir. llaL Sci, Naf,, 15 { 1855')^ Xo. 5, ,^.9-67). 

A preliminary contribution to the knowledge of Septoria graminium, F. 
KrCger (Jier, deni. hot. Oc^., /.> (ISO")), No. 4,pp. 7. 17-/4 Ij iahlv 1). 

A contribution to the knowledge of karyokinesis In plants, W. Bela.tefp 
(Florttf 1S04, pp. 480-443 ; ahs. in Hot. Cenihl.^ (13 (1805), No. 70, pp. 83S, 839). 

A remedy for pear blight, M. B. Waite (AVteacc, w. 7 {7895), No. 30, p. 731).— ‘ 
A preliminary report on treatment for pear blight. 

The smut of sorghum, E. PniixiEiix {Hul. Soc. Hot. France, 44 (7895), No. 1, pp. 
80-89, fig. 1 ). — The author iigiircs and describes thfilago (torghi, which is reported as 
becoming destructive to sorghum in southern Franco, 
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Conoeming the spraying of grapes, A. Bauer ( TTHrt tf^ochrnhL Lundw, 189 , j, No, 
ja?,pp. sithstsy 

Diseases of wheat, grape, and sainfoin, L. Vkgiwlly (Proff, Agr, et Tii,^ 12 
{1895)^No,2Sf pp, GOOfCOI ), — Brief notes on the occurrence of injuries and niouns for 
their prevention. 

Report of the bacteriologist, TI. IT. Lamson (Ketp Hampshire Sfa, Ppf, 189S, pp. 
180^108 f figs » 4), — The author f^ives a report on treatment for pear scab and potato 
diseases and fornnilas for fan^ficidcs. The most of the material of the article on pear 
scab and cracking of pears may be found in Bulletin IJ) of the station (E. S. R., 6, 
p. 802), as arc the formulas for the fungicides. A report is given of preliminary 
experiments for the repression of Maerosporium solani, but the results are so indelinite 
that no couelusions ran be divnvn from them. 

Plant diseases, G. E. Stonk {MassiuhnscUs A gh College llpf. 1804^ pp, l'19-t92'). — 
The author gives a general Htat<unont of the nature of ])lant diseases, their causes, 
and the relationship between i)arasitic fungi and their hosts. Compiled notes are 
given describing the following diseases and recommendations are added for their 
prevention; Carnation rust {CromgreH enrgophilliHus), carnatioii leaf spot (Septoria 
dianthi), anthracnose of carnations, ]>owdery mildew (Sjdtarolhica pannosa), rose rust 
{Phragmidinm suhcortieinm), gooseberry rust (/Pcidium grossularia), powdery mildew 
{Sphaerotheca mors~uv(e), <*lubroot of <*jibl)age {Plasmodlophoia hi'anstcfe), potato scab 
(Oospora seabies), fruit mold of the ]>each, plum, and cherry (Monilia fruciigena), 
damping fungus (Jiolrgiis rnlgariH), bacdeiinl diseases, and nematode worms. 

Treatment of common dyieases and insects injuiious to fruits and vegetables 
(New York Stale Sta, Jinl. SG^pp. 09-1*0^ figs, 4). — INipiilar and to a great degree com- 
piled notes are gi\ eu on the treat mcnt of the moie common diseases and insects injuri- 
ous to fruits, %egetablea. and nurserv stock, and foimulas for the mannfaetnre of 
fungicides and insoctii’idcs and directions for their most successful apydication. 
When a certain treatment is recommended hy the author it is one that has hecu 
t(‘sted and found etli'ctive, while in other eases remedies are simply suggested whoso 
etliciency has not ^^et t»eeii demonstrated. 


ENTOMOLOGY. 

Some injurious insects, 1'. Loi^nsbt^ry (^Massarlivscifs TTatvli 
Sta, Jhtl, pp, H(),, fl(fs, 11, pL 1 ). — This (Minsists of iiioro or less elab- 
orate notes oil insects of imiiortanee to farmers, Illustrated desttriptive, 
lifc-histriiy, and remedial notes being- griven on the springy caiikerworm 
{Paleacrifa vernata), fall cjiiikerworm {AmHopiertjx army 

worm ( henvanla anipituvla), corn worm ( Heliofhis arviitjera), red humped 
apple tree caterpillar {(Edemasia corivinna), antiopa Imttertly {IJitran- 
fssa cnif/opa), currant st/Cm g^irdler {PhylJoccuH Jfavhrnfri8),U\\\H}Ttvi\ 
elm bark louse {Qimyparia wbw/), and greenhouse orthezia (Orihezia 
insiynis). 

Against the eankei Avorms is recommended surrounding: the trees with 
paper bands (covered with some sticky substance to prevent the ascent 
of the wing:less female moths. Bands of cotton batting- are also recom- 
mended as barriers, and spraying with Baris green, London purple, or 
arsenate of lead is advised if the caterpillars have gained a foothold 
and are proving destructive to the foliage. 

The army worm was quite abundant and destrnetive in Oape Cod 
cranberry bogs, where they are believed to have hibernated in the egg 
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Stage. Plowing deep furrows around infested fields, spraying with 
Paris green, idacing obstructions smeared with coal tar or kerosene in 
the line of march, or digging ditches across their path and filling them 
with water are recommended, as is also burning the fields over during 
^be winter. 

The corn worm ai tacked both corn and tomatoes, being especially 
injurious in Ibe vicinity of Boston. Fall ])lowing of infested fields to 
destroy hibernating ])ui)je is advised. 

The red-humped apple tree caterpillar was quite abundant during 
the season, affecting not only apple trees, but otberorelnird trees, black- 
berry and rose bushes, etc. Burning the colonies on infested branches 
is recommended. 

The caterpillar of the aiitiox>a bntterfiy w^as fretpiently sent to the sta- 
tion by persons w ho laid mistaken it for the larva of the gyi)sy moth. 
It was chiefly desti uctive to the elms. Trimming off and destroying 
infested branches or spraying with ansenicals is recommended. 

The currant stem ginller w^as injurious to the young growth of cur- 
rant from the girdling of tlie tips by the adult and the burrowing in the 
j)ith by the larvjc. Tlie female cuts several curved gashes m^ar the 
tij) of the twig in May, the caterj)illar burrowing down the stejii until 
fall, and, hibernating in the larva state, jiiijiating and issuing as adult 
in the spring. The larva is described for the first time, being of a 
glistening straw yellow^ and two fifths of an inch in length. It is 
cylindrical, with a fleshy expansion along the sides, and a minute dark 
spine on the dorsal surface of the thirteenth (last) segment. The 
seventh totwc^lftli segments bear on each side a small lonnd reddish 
spot. Pruning and burning girdled canes as soon as noticed is recom- 
mended. 

Tlie inqiorted elm bark louse has been in Massaehuvsetts about 8 
years, affecting different species of elms in x^arious jiarts of the Slate. 
Young trees sutfer more than older large omvs, whi(»h mv ap])arcntly 
better able to witlistand the attacks. Exiieriinents in sjiraying xvith 
kerosene emulsion were suc(*essfal, and this remedy is therefore recom- 
mended. To be effective, how^cver, exceedingly strong emulsions iinist 
bo used, the stock solution being <Iiluted only 2 or 3 times witli w^ater. 

The greenhouse orthezia was in. a nundier of greenhouses in the 
State, but chiefly about Boston. A list of 2(1 food plants is given, of 
wdiieh coleus suffers most from its attacks. Preventive measures are 
stated to be more irniiortant thau remedial ones, as the tender nature 
of most of the idants infested makes the use of insecticides a danger- 
ous matter. Using outtiiigs from uninfested plants only is advised, 
infested cuttings or plants to be at once destroyed. Fir-tree oil and 
kerosene emulsion are recommended as the most efficient and safest 
insecti(jides. 

Report of entomologist, 0. P. Gillette [Colorado 8ia. Jipt. 1694^ 
pp. 58-04 ). — ^This consists of brief notes ou the iuscct pests of the year 
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and a report on a trip by tlie eutoinolofi:is< to the western portion of 
the State to investigate insect injuries. The leaf rollers (Vamcia 
argyrospila and 0. semiferana)^ the apjile woolly aphis, and the cabbaj^e 
louse were the most i)roininent injurious insects during the year. 
Directions are given for spraying with Paris green, kerosene emulsion, 
and hot water for the 3 insects, respectively. For the leaf rollers 
winter applications of kerosene emulsion are also advised. 

In the Avesterri ])art of the State 3 leaf hoppers {Gnathodm ahdomi- 
naliSj Agallia tdileri^ and J^laU/metopiuH acKtun) and the mealy bug 
{DaetyJopius solani) were injuriously abundant on beets, Avhile the 
codling moth was found frecpiently present in ap])le orchards. The 
clover mitea {Ihifobia praU usin) was damaging many orcliards, attacking 
l»ear, api)le, ])lum, and cherry tiees in the above order, collecting on 
tlic underside of the limbs and twigs and causing the foliage to become 
blanched and sickly. Spra.ving with keros(‘ue emulsion or resin wash 
is suggested as treatment. The a\ oolly aphis, a leal* hopjier ( TyphJocyha 
corner), and a new scale {Aspidiotus hoirardii) vere also found infesting 
orchards, but not seriously. 

Jlrief mention is made of the e\])criments carried on with the apiary, 
diflierent dry foods Ixdug otlered as substitutes for pollen. Of these 
finely ground oats and corn were taken most frecpiently and bean and 
barley meal less prid’erred. Bees wintered on honey made from granu- 
lated sugar did not do well. A list of the llemititera of the State is in 
course of ])reparation. 

Some dangerous fruit insects, i\ M. Wki:j) {New Hampshire Sta. 
BuL i^3j )>p, fif/H. i(S). — This consists of some giuieral remarks on 
noxious insects and th(‘ir ravages and injuries, with illustrated descrip- 
tive, life-history, and remedial notes on the ])ear midge {UiplosiH pyri- 
rora)j pear tree jisyiJa {Bsi/lla pyri)^ hml worm (Tmetocera oeellayia)^ 
San Jose scale {Aspidiotm perriiciosus)^ and gypsy moth {Ovneria 
dispar). 

The crowding of crot>>s, easy trans[K>rtation, abandoned farms, and 
destruction of forests and cultivation of ]>rairics arc given as some of 
the causes for the iiK'icase of noxious insects; and the annual loss of 
crops in the United States duo to insect damages is given at nearly 
half a billion dollars. 

The following remedies are recommended against the several insects: 
Pear midge, aiiplying kainit to the ground about the middle of June, 
1,000 lbs. to the acre; pear tree psylla, spring spraying with dilute 
kerosene emulsion; bud Avorm, spring spraying Avitli the arsenites or 
a combination of Bordeaux mixture and Paris green; San Jose scale, 
spraying with strong kerosene emulsion and burning badly infested 
trees. It is stated that the gypsy moth and San Jos6 scale have not 
yet appeared in the State, but on account of their proximity and de- 
sti’uctiveiioss in neigliboriug States notes are given upon them, 
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Insects affecting late cabbage, notes on the stalk borer, and 
insecticides {New York State Sta, BuL 83, pp, ()57--688, pis. 2 ). — ^This 
consists of notes on the ai)pearanee, life history, food plants, natural 
enemies, and treatment of the imported cabbage butterfly (Pw*m rapcv), 
cabbage plusia (Pltisia hrassiow), cabbage plutella {Plutella crucifer- 
urww), cabbage aphis {Aphis brassicw), greenfly {Rhopalosiphtm dianthi), 
onion thrips { ThripsulH), harlecpiin cabbage bug [Murgantia histrionioa), 
zebra caterpillar {Mamestra picta), cabbage piouea {Pionea rimosalis), 
Southern cabbage butterfly {Pier is protodive), and the stalk borer 
{Gartgna niiela). In addition are given formulas and directions for 
apidyiiig Paris green or London i)urple and lime wash, ‘^gypsine” 
(arsenate of lead), kerosene and soa]) emulsion, kerosene and milk 
emulsion, resin wash, bisulphid of carbon, tobacco, and hot water. 

The cabbage butterHy is stated to produce from 4 to 5 broods 
annually on Long Island, the eggs being found as late as Novembei* 
ID. Experiments are cited with sprayinginfested plants with arsenical 
mixtures, combinations of Paris green and London purple with lime 
Avash being emiiloyed. The results Avere satisfactory, the caterpillars 
being killed, Avhile the plants Avere not injured. Dusting the plants 
with a mixture of 1 part of arsenical to 15 parts Hour resulted in a 
slight burning of the leaA^es, The apidication of the arsenicals in the 
Avet form is recommended. A list of nn satisfactory remedies is given, 
among them being road dust, deco(‘tions of various herbs, i^yrethruin, 
kerosene emulsion, etc. Two ])arasites are mcmtioned as eflicient in 
destroying cabbage catovinlhim, Aptxnialvs glomvnil us and Pferomalus 
puparum. On account of the pupa case of Apnniulvs gUmvraitis having 
been frequently mistaken for the egg of the cabbage butterfly and 
destroyed in consequence, photomu‘rograplis of the two are given for 
the purpose of distinguishing them. 

Experiments were made with a bacterial disease of the caterpillar to 
ascertain if the caterpillars could be inoculated from artifleial cultures 
and the disease thus introduced among them. JloulJion miltures of the 
bacterium (Micrococcus) were made and both pieris and jdusia were 
inoculated, in one experiment the jiimis larva* were dead in 5 days. 
Home other experiny?iits A\'ere not so successful, and the progress of 
the experiment was tinally interfered Avith by a virulent epidemic, of tlie 
disease in the fields. Tlie experiments are to be continued. I^lanting 
turnips, radishes, or other plants of the famili(*s Avhich blossom early in 
the season is advised for the purpose of attracting the cabbage butter- 
flies, when they may be caught with nets and destroyed before they 
have laid their eggs on the cabbage plants. 

The cabbage plusia is considered to do more damage to late cabbage 
than the cabbage butterfly, but the injury done by it is usually ascribed 
to the caterpillar of the latter insect. It is believed that there are 3 
broods each year, feeding on various plants. Applications of strong 
mixtures of arsenites is urged. It was noticed that during cold, wet 
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weatlicr in the fall the caterpillars were attacked by a disease that 
proved very virulent, the nature of which has not yet been discovered. 

The cabbage plutella was present during the fall, but not in injurious 
numbers, nor is damage anticipated this year. It is believed to be 
3-bi*ooded, and arsenical treatment is recommended. 

Experiments with bisulphid of carbon and some other insecticides 
were carried on against the cabbage aphis, the carbon bisulphid being 
l)oured into a covered i)it in which cabbage heads were placed and left 
for 3 days. The lice were destroyed, Avhile the heads were not injured. 
On growing plants kerosene emulsion diluted 10 limes is reeommcmled, 
ai)plied to both the lower and uj)per sides of the leaves. Against the 
green ily, which was ])reseut in some numbers on Long Island, are rec- 
ommended tobaeeo dust and tobacco fumes. The fungus disease Empum 
aphidin was found to destroy about two-thirds of the insects noticed. 

The oiuon tliri])s was found to be attacking (*abbages in July, being 
considered a ‘‘rust’’ by farmers, and injuring in incipally the outer h*aves. 
Spraying witli kerosene 4iinuIsion was employed, but was not altogether 
satisfactory because of the ditlicnlty in reaching all parts of the leaves. 
Tlie insect is ligured and an engraving from a photognipli of a cabbage 
leaf attacke<l by it is iirescnted. 

The harlequin cabbage bug was i)resent on cabbages, though it 
indicted but slight injury. Hand picking the bugs is the only remedy 
suggested. 

The stalk borer was injurious on the edges of a corntU^ld, attectiug 
thelirst3or 4 rows next to fences grown up with weeds and under- 
brush. Clean fanning is advised as a preventive. 

The elm leaf beetle (('ounvvtivut Sforrs lUd, 1 1j pp. 1 ), — 

TIjLs consists of illustrated dcscriidive notes on the life history, habits, 
3*avages, and treatment (lahruva xintfhomelirna.aud is compiled from 
information given ]),v tli<‘ Division of Entomology of this Department, 
and also from Diilletiii 103 of the ]Sew Jersey Station (E. S. IL, 0, p. G40). 
The pest was very destructive in 1804 in the southwestern portion of 
Connecticut, many elms being entirely defoliated by the ravages of the 
larvaq and disastrous spreading of the insect is feared. The life history 
and habits are given at hmgtli in order that the insect may be readily 
recogni/>ed and the im])ortance of tn*atnicnt apjueciatcd. Spraying 
with Paris green the last of May and the first of thine is advised as 
the best treatment, the iiiijiic h) be destroyed in July by pouring kero- 
sene emulsion or hot water on the ground about tin*, base of the trees 
where the pupa stage is jiassed. The process of “ tree inoculation ’’ by 
means of introducing some bitter substance into the sap, for the pur- 
l)ose of deterring larval attacks ujion the leaves, is not considered 
feasible. 

Ciii#raria or marguerite fly, T. W. ICiUK {Xeiv Zealand Dept. Agr.j 
Leaflets for Gardeners and Fruit Growers No. J, pp. J', Jigs. d). — Notes 
ou Fh^tomyza nigricornis^ the maggots of which were injurious to cine- 
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raria and marguerite plants by tunneling in tlic leaves and eating out 
the fleshy part. Although the cinerarias siill'er most, other garden and 
wild plants ai‘e also attacked. Preventive measures are rec/onnnemled 
as preferable to remedial ones, it being advised that plants be sprayed 
with arsenites or tar water to prevent the fly laying her egg. Immers- 
ing the infest(‘d ])Iants in water is reeominendetl for the xiurpose of 
drowning the larvm. 

Report of the entomological division {Masmchtmtln Hatch Bta. 
Itpt. pp. 7, <S). — llrief remarks on the work carried on by this 
division during the past year, in great part consisting of experiments 
Avitli iiisecti<*ides. 

Paris green and lime, arsenate of soda, and arsenate of lead were 
employed against the gyjisy moth and tent caterj)illar, arscjiate of lead 
giving the b(^st results and being ri^conimentled for the purpovse. 

Study of eranberry insects was also carried on. An imiiorted bark 
louse (Ort//rc;m insiffnis) appeared in the station plant house and else- 
where, and it is feared may beeomc trouhh‘some. 


Some new bees of the genus Perdita, T. l>. A. Co( kkukij. (/Vor. Phila. Acad, 
Sci. l8U5y /, pp, 11-19), 

The occurrence of parthenogenesis in bees, with comments on its bearing 
upon apiculture, R. Helms {A<jl, Gaz. K, S, a .,f; (/.s/A;), \o. .1, pp. 191-19S), 

The space required by silkworms, F, Lamjjeut {JSal. Min. Ayr. France, 11 {lS0o)y 
No. Sy pp. 3i4-oS9). 

A few points on collecting Ichneumonidae, (i. C. Davis ((Uumdtan Ent.y 
{1893), No. 0, jip, IGOy Some geiicral popular (liroclions for colkciijig and 

lm*(‘diiig those parasitic insects. 

Descriptions of new species of Australian Coleoptera, A. ]il. He a (P/w. Linn, 
Hoc. N, S. ir., 9 ( /891), No. 4y pp, fi89-(>tii). 

Oil the Diptera of Baja, California, and some species from adjacent regions 
C. H. T. Townsend {Prov. (UiL Acad. Sc\.. i {/S't.H), No. A pp. r>93^(LV). * 

The coffee borer, (1 Uichjeu (Proc. lyr. Ilort. Sor. MmhaHy 1894^ daii.^Mar.y pp. 
79-S,^).—k x><mibar accouiit <»f cxpcrimculs AMlh larv.c of \yJotrivhnuH (imdrnpea 
tal\on from cofilce and similar horersatloctinj* the honuy troi* ( PtwocarpiiH mavHnjiiuiii) 
the writer wishin^jf to ascertain if the boit-rs wcio the same species and if they 
would tlirive equally \Neli in either jdaiit. ^J’lie coUce boicrs did not thrive in the 
bonny wood, altlion^^di Ihc honny borers did well in conco hiaiM'hcs. 

Caterpillars attacking cocoa tiees (//«/. Pot. Jk-pi. Jamairn^ w. ser.y 3 {1895) 
No. lypp. 1-5).— ^oww general notes on a threatened attach, hand i»icking beinc 
advised. 


Insect enemies and fungus diseases of ci ops, HoM.iiiJNo {Ihut. landiv. Preaec 

S3 Kox. 4.1, pp. 404, 4U5, fiijH. 9; 44, pp. 4J.1, 4J4; -lO, p. 4U, JU,.. -i).— Tliese 

artiolos arc from the ropoit of tl.e Hallo htatioi, for tho i<>i)reN8ioi. of liomatodoB und 
for plant protection. 

An enemyof the larch on the High Alps, >1. Ojiuist {(lardfu and V'wett, S {mH), 
Xo. SSt,pp. SdS, S.19).-A diNcoiBsioii of Iho ravaaos of .SUyanopUjeha pinieolana, the 
caterpillars ol which extcnsivclj skolctoni/o Ihe larch loaves in the more open for- 
ests, not being found in the diuise wood laudK. 


Newfaots about scale insects, I, T. ]). A. (-’ockkuki,!, (ftardew and ForentS US9S). 
Ao. m, p. 244).-Uihcu»so« the ease with « Inch they are overlooked, andthi nnuihei 
ot species being described as new. 


CoooldsB or scale insects, T. V, A. Cockke 
(WS),NQ.5,j>p.lO(hm), 


Ebb {liul. Jamaica Hot, OardcHB^ $ 
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ot pemioioua soala (Kew York State Sta. Bui 87, pp, 1£3-JS2, fig$. 
j 9).— ^TiiiB i» U popular bulletin on Aepidiatua pernicioaus compiled from various pub- 
lioations on the subject by stations and this Department. Oaustio winter washes, 
oily washes, and fhml gallon with hydrocyanic acid gas are recommended as treat- 
ment and fbrmulas are given for the preparation of kerosene emulsion; whale oil 
soap wash; potash and soda wash; lime, sulphur, and salt wash; and a resin wash. 
Pear and oharry slug, T. W. Kiiik (New Zealand Dept, Agr,, Leaflets for Gardeners 
and Fruit Growers No. 1 , pp. 3, figs, 6). — Notes on Selandria cei*a«t, giving the life 
history and habits and recommending spraying with an infusion of hellebore. Dust- 
ing with some fine powder, such as ashes, lime, etc., is also recommended, or spray- 
ing with a mixture of hellebore infusion and Paris green. 

The cabbage moth,T. W. Kiuk (Nme Zealand Dept. Agr., Leaflets for Gardeners 
and Fruit Growers No, 3, pp. 3, figs. 8). — Illustrative descriptive notes on Pluiella 
cruciferarum, the life history, habits, and treatment being given. Dusting with gas 
lime or spraying with coal-tar water is recommendod. 

The potato grub, T. W. Kikk (New Zealand Dept. Agr., Leaflets for Farmei's No, 
36, pp* *^,fige* <^).— Notes on Lita solanella, which has been proving quite destructive 
to potatoes in New Zealand, burrowing numerous galleries in the tubers. Kotatioii 
t)f crops is recommended, destroying infested potatoes, and applying air-slackcd lime 
to the land. The insect is considered to be a native either of Tasmania or New 
Zealand. 

The Hessian fly, T. W. Kirk (New Zealand Dept. Agr., Leaflets for Farmers No. 14, 
pp. 8, yfys.P).— Pojmlar notes on Cecidomgia destructor and a history of its attacks in 
the Colony, where it lias been present for 15 jears. It is bolio\cd that the attack, 
which was quite 8e>ere, is subsiding, the insects being reduced in number by 
parasites im]>orted from England. 

The crane fly, T. W. Kirk (New Zealand Dept. Agr,, Leaflets for Famiei's No. 15, 
pp, 3, figs. 4), — Notes on Tipula sp., the grubs of which have been doing damage to 
corn and grass lauds in the colon.\, especially iii wot laud during moist seasons. 
Drainage, clean cultivation, rolling the ground at dusk, and top dressing with gas 
lime or salt are recommended as remedies. 

Monograph of insects * injurious to sugar cane and their enemies, D. i>£ 
Charmoy (Jiev, Agr. tie Mannce, 9 (1893), No. 4, pp. 92-95). 

Report of entomologist, C. V. Kilfy (Maryland Sta. lipt. 1894, pp. 190,I91).^X 
brief report ou the work pursued by tlio station entomologist during the year and the 
insects especially injurious tlirougliout the State, the strawberry wees il (Anihonomus 
signatus), grape scale (Aspidiotus uv(v), San .lose scale (A. perniviosns), pear tree 
psjlla (Psylla pyri), and peach scale (Lecaninm inrslcw) receiving particular mention. 
A bulletin on these and other injurious insects is in course of preparation. 

Bibliography of the more important contributions to American economic 
entomology, IV, S. Hrnkiiaw (X^. 8. Dept. Agr., Division of Entomology, pp, lb7). — 
This consists of an alphabetical list, by authors, of the more important writings 
of Government and State entomologists and of other contribuHons to the literature 
of American economic entomology. Brief annotations gi\e the scope of the papers 
listed. This part comprises the authors from A to K, iiu Lusive. 

Studies in Australian entomology, VII, T. G. Si.oank (Vroe. Linn, 8oe. N. 8. 
ir., 9 (1895), No. 3, pp. 393-455). — Descriptions are given of new genera and species 
of Carabidie. 

A manual for the study of insects, J. U. and A. B. Comstock (Ithaca, N. Y. : 
Comstock Publishing Co., 1895, pp. 701). * 

A new fungicide (Eev. Sci., ser, 4, 3 (1895), No. 25, p, 795). — An account is given 
of A new fungicide made by the following formula: Sulphate of copper, 500 gm., 
oreaonaphts 0.5 liter, and water 100 liters. It is to be sprayed twice iu the season, 
and besides being a good fungicide it has strong insecticidal xmwers. 

ljB82~l!!]^0* 2—8 
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Methods and results of investigations on the chemistry and 
economy of food, W. (). At water ( IT. S. J>ept. Agr.j Office of Expert- 
mmit Stations Bui. 21^ pp. 222, Jigs. 15, charts 3 ). — The object of this 
bulletin is ‘^to summarize some of the results of late inquiry as to the 
physiological and pecuniary e(*onomy of food, and to indicate questions 
now demanding study and desirable methods of investigation.’^ It 
contains information, largely compiled, on the following general sub- 
jects: Food and its use for nutriment, eom])arison of food materials, 
digestibility of food, prepaiation of food, use of food in the body — 
metabolism, iuel value of food, ealorim(‘try, r(‘spiratiou api)aratus, 
respiration calorijneter, pecuniary economy of food, food consumption 
and dietary studies, dietary standaids, and errors in our fmd economy. 
The methods of food investigation, as dietary studies, digestibility, and 
calorimeter work, are described in considerable detail, and a number of 
lines for work are iiointed out. 

The kola nut, G. le 1>on {(J. 8. Consular Rpt. 1S95^ Apr.,pp. 537-- 
5f0; irons, from 7{ei\ Sci .). — This article gives tlie results of the writ- 
er’s exjierieiice with the kola nut as a stimulant to juevent fatigue from 
severe physical exerciser The fresh nut was found to stimulate the 
bodily powers to a remarkable degree, although dried nuts were lack- 
ing in this respect. Anafvses of the nut showed 2.»{5 ]>er cent caffein 
and 0.023 jier cent of theobroma, besides 1.3 i)cr cent of a red gluco- 
sid, whicli after mastication A\as transformed in great part into caffein. 
Experiments \\ith caffein and with tlieobroma indicated tliat neither 
alone ])ossessed sustaining powers equal to the kola nut, while if they 
were used combined in ])roj)ortions similar to those in which they occur 
in the nut, results very similar to those i)roduced by the use of the nut 
were attained. It is believed that the kola nut is of extreme impor- 
tance as a musculai stimulant when used in a fresh, unadulterated 
state. 

Poultry foods {Connvoilcut State Sta. Bui. 120, pp. 15, /6‘).— Analyses 
are given of Bradley’s Sui^erior Meat Meal, BowIvCt’s Animal Meal, 
Breck’s Foultry and Swiin^ Meal, Bartlett’s OK Feed, and Smith & 
liomaine’s Boiled Beef and Bone. 

**A11 tho preparations .ippoar to consist doefly of meat and bone having about the 
composition of * bone tankage^ which is used as a fertilizer. 

^‘They are quite alike in (oinposition, ovcepting that Brock’s Poultry and Swine 
Meal containsJcBS protein and phosphate of lime than any of the others and cor- 
respondingly more moisture and mineral matters wdiich consist in part of carbonate 
of 

Action of mustard and pepper on digestion, Qoti'Liicb (Fer- 
handl. Natur, med. Verdn, Heidelberff, 5; ahn. in Chem. CentbL, 1895, 1, 
No. 7,1). 39i).— The author observed the eoiistant and regular secretion 
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of the pancreatic juice by means of a canula introduced into the pan- 
creatic duct of a rabbit. This secretion was 3 or 4 timoe as large when 
small quantities of mustard or pepper were introduced into the stomach. 
The juice secreted under these conditions was somewhat more watery 
than normally, but possessed the same digestive properties. 

A method of rendering straw more digestible, Lkhmann ( Landtv, 
Jahrh.y 24 (4895), Sup, I, pp, lis, 119).— ^ A sample of oat straw and one 
of wheat chalf were treated with hot sodium hydrate, the alkali neu- 
tralized with hydrochloric acid, and the digestibility of the treated 
material determined. The results, as compared with untreated material, 
were as follows : 


DigvHtihility of treated and uninaUd oat ntraw and wheat chaff. 


• 

Dry 

jjiattcr. 

I'loUin. 

Fat. 

Ash. 

Oat straw : 

Untreated 

TroaUMi 

Wht‘at chaff : 

llntrcalfd 

Ti'witttd 


Per emt. 
‘M [{ 1 
«2 9 

Per eeut. 

! G 2 

Percent. 

24.8 j 

48.8 I 

34.2 

20.0 

Percent 
36. 1 
39 5 


20 li ' 
1 5t». .'> 

0.3 

0 5 


1 




Crude 

fiber. 

Nitrogon- 

Ireo 

extract. 

Percent. 

Per cent. 

42.0 

30. 3 

79.0 

G4.8 

37.0 

29.2 

83.4 

08.0 


It will be seen tliat llie treated material was l‘ar more digestible than 
the untreated, esjanaally the fiber and nitiogen-free extract. 

The method is not pra(*tieal on a<*<*oiiut of the quantity of reagents 
required, but the result is of seJentilic interest in showing that it is the 
incrusting substances whicdi are firmly eonibined witli eelluloso wliich 
prevent in a large degree the solution of the constituents of coarse 
fodders in tin* intestines of ruminants. Wlien this union is divssolved 
the coarse fodder becomes a higlily digestible substance, coini^arirfg in 
digestibility with concentrated feeding stiitfs, excejit in regard to 
l>rotein. 

Silage of flint, sweet, southern, and dent corn compared, W. 

M. UaYkS (Minnesota Sta. I>uL 10, pp, 25S-'J11 ). — In a comparison of 
silage from (lint, southern, and dent corn 2 lots ol* cows were fed in 3 
periods of 21 dayvS each, with ]neliminary periods of about 7 days. 
Dent corn was fed during the lirst and third jieriods to both lots; and 
diuing the second period lot 1 had silage from {Southern Ensilage com 
and lot 2 silage from Hint corn. Tlui same grain ration was fed through- 
out. Another conqiarisou of silage from dent and from southern corn 
was made on 0 native cows during 3 tweh e day periods, lii another 
trial silage from sweet corn and from dent corn wore compared on 2 
cows. 

The results of these several trials are tabulated, showing the amounts 
of food eaten and the milk and butter fat i)roduced. b'ollowing is the 
au thorns summary: 

**'(1) A liuiidml pounds of dry matter in either dent, sweet, or Southern Ensilage 
oorn silage proved nearly of ocpial value for prmlucing milk and butter in these trials, 
though the advantage in all cases was slightly in favor of the silage of dent corn. 
This corn bore a fair crop of ears. 
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*‘(2) Hint-corn silage did not prove os good in this one trial for producing mlUc 
and butter as dent-com eilage. 

(3) Cattle didT not seem to relish silage of flint com as well as 'silage of the 
other 3 classes of corn. 

^*(i) Where a large amount of silage is wanted from a small area of land to feed 
with cheap mill feeds, these results would indicate that the most feed can be pro- 
cured by using, in any given locality, com so large that it will barely pass the roastiiig- 
ear stage before frosts. Here large field com from the latitude of Missouri would 
probably make the most feed per acre.” 

Cotton-seed meal vs. soja-bean meal for cows (Massachusetts 
Batch Sta. Ept. 1893, pp. 13, 14 ). — A brief report on an experiment to 
compare cotton-seed meal and soja-bean meal on 2 lots of 4 cows each 
in alternating periods of 3 weeks. 

‘^Tbo cows on the soja-bcjin n eal gave rather the most milk. . . • 

'^The cotton-seed butter w'as of firmer texture than the other, but was, by the 
verdict of three families working independently and without knowledge of the 
nature of the difierenco het\>een llio samples, decidedly inferior to that made from 
the soja-hoan cream. The latter was of a higlier color and much more agt'ceable 
texture and flavor. The eotton-seed butter had a greasy feeling in the mouth, while 
the other was of agreeable toxtnro. 

** A. larger percefitage of the total fat in the milk was recovered in the cream from 
the cows fed on cotton-seed meal than in the cream from those fed on bean meal. 

^^It would appear from this experiment that the soja-bean meal is superior to 
cotton-seed meal as a food either for milk or butter production, if further wmrk estab- 
lishes this conclusiou, it lies w*thiii the xiower of Massachusetts farmers to raise the 
concentrated nitrogenous food needed for their animals.” 

Effect of food on milk — feeding with fats, A. 11. Wood {liew 
Ifampahire ISta, BuL 20^ pp, H), — In this experiment, lastiiifc from March 
3 to July 4, 3 cows were used, rrovious to the experiment the eowa 
hadjbeen receiving a ration of eorii silage, mixed hay, oat hay, and a 
mixture of equal i)arts of cotton seed, gluten meal, and middlings, 
furnishing a nutritive ratio of 1:0. For the first 2 weeks the cows 
received a basal ration of corn silage, clover hay, vetch hay, ground 
oats, and middlings, having a nutritive ratio of 1 : 5.9. Iii 3 subsequent 
periods of 2 weeks each palm oil, cotton seed oil, corn oil, oleo pil, 
cocoaiiut oil, and stearin were fed to ditt'erent cows at the rate of 12 
oz. per 1,000 lbs. of live weight. At the beginning of the third period 
clover hay was substituted for the vetcli hay, slightly widening the 
nutritive ratio. In the se<;oiid period Avhen corn oil was being fed to 
one of the cows the 8ui)ply of oil gave out at the end of 10 days and 
the cow was returned to the basal ration. One of the cows went off 
feed in the third period while receiving cocoaiiut oil and was dropped. 
Following the feeding of oil the cows were returned to the ordinary 
ration for 1 month and then turned to i>avsture. 

The milk of each cow was analyzed daily, and at the close of each 
period the milk from each cow was separated with a hand separator 
and the cream churned wliile still sweet and made into butter. The 
hardness of the butter was determined by Parsonses method.^ Deter- 


»E. S. R., 3,p, 86, 
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lainatloDS of the fat in the ekitn milk and bnttormilk are given. The 
average results for each period are given in the folloviag table: 


MemUs of feeding oils to milch cows. 


Period. 

UatioxiB. 

NutriUvo 

ratio. 

Aver.iac 
daily 
yield of 
milk. 

Avorajje 
lion ( 

Fat. 

roniposi- 
>f milk. 1 

Cosoin. 

Average 
aiuonnt 
of fat in 
milk per 
day. 

Hardnesa of 
butter (pen- 
etration of 
glass rod.) 


DiirhoiiH : 


Pounds. 

Per cent. 

Per cent. 

Pounds. 

Millimeters. 


Ordinary 

1:6 

29. 15 

4. 10 

3. u 

1.J50 


1 

Bamd..." 

1 5.9 

27.68 

4.4.3 

3.20 

1 23 

15.0 

2 

Baanl \ palm oil 

1:0 8 

28. 81 

4. 52 

3. 03 

3.;M) 

14.0 

3 

Bnanl-Hstearin 

1.0.9 

29. 19 

4.41 

3. 01 

1.29 

13.5 

4 

Baaal j cottun<HU(>d oil 

i 1 6,9 

29. 4.3 

4. 11 

2.99 

1.21 

17.0 

5 

Ordinary 

1 G 

32 33 

4 07 

3.01 

1. 32 

14.0 

0 

l*aattiro 


30. 23 

4.58 

3. 16 

1. 38 



PrincesH I.eto: 




Ortiiiiary 

1 1.6 

19. 87 

5. 12 

3. 22 

.99 


1 

I 

! 1:5.9 

20 38 

.5. IH 

3. 5.3 

1.06 

7.5 

2 

JBofiaJ I- corn oil 1 

. 16 8 

20 52 

5. 48 

3.27 

1.12 

9.0 


AaHftl 1 

' 1 5. 9 

20. 68 

5. 24 


1 08 

7. 0 

3 

Basal i-olcooil I 

1 6 9 

21. .58 

5. 19 

3.35 

1.11 

els 

4 

i-cocoaimt od 

1 • 6. 9 

20. 67 

5.31 

3.40 

. 1 10 

5.7 

5 

Ordinary i 

1 G 

22. 5.5 

4.80 

3 29 

1.10 

8.0 

6 

Pasture i 


20 81 

4.90 

3.31 

3.02 



Marnnice . 1 







Ordinary 1 

1 6 

23. 35 

3 29 

2. .58 

0.77 



1 

Basal 1 

1 ,5.9 

23 82 

3. 22 

2 89 

0. 77 

10. 0 

2 

Basal foot toil swmI oil j 

1 0 8 

2i.01 

3.47 

2 71 

0. 83 

5 1.5.5 

1 29. 0 

3 

Basal corouniit oil . < 

1 

1 6.9 

1 

20 74 

1 

3.08 

2. 38 

1 

0.64 



would seem that the first effect of feeding? oils was to increase the fat in the 
milk. Priueoss, in period 1, avera^jed 5.18 per cent; wilh the addition of corn oil 
her avera^^e for 10 days was raised to 5.48 per cent, an increase of 0.3 per cent. 
Omitting the oil her average for the next 5 days foil to 5.21 per cent. Had similar 
results been reached with the other cows, ns iirob.ablx vronld have been the case had 
they all returned to llation A (bas.al) and the experiment stojiped at this point, it 
might have been said that it had been x>r<iven that adding fat to tlie ration incseased 
the fat in the milk. Hut wo notice that the sharp increase in fat was followed by a 
decrease, until the milk again nearly reached its normal condition. In period 2, 
with palm oil, Duchess gave milk with 4.52 per cent of fat; in period 4, with cotton- 
seed oil, it fell to 4.11 per cent. We can not say that this change was tine to the 
change in oils, for in period 2 Maramee, with cotton-seed oil, increased the fat in her 
milk 3.22 to 3.47 per cent. 

^*Tho addition of these oils to the cows’ rations jjroduced no objectionable quali- 
ties in the butter product. With re8i>oct to hardness there are two variations that 
should be noticed; (1) The softening of the butter from Princess Leto when upon 
corn oil. The change was noticeable, not alone in the butter, but in its quick churn- 
ing. This change seems to be an explanation of the difference in the hardness of 
butters from corn meal and gluten, which is a by-product of corn. Corn meal con- 
tains about 4.50 per cent of this oil, while the gluten from which wo have obtained 
soft butters contains about 18 per cent, or 4 times as much as the corn meal. (2) The 
softening of the butter of Duchess when upon cotton-seed oil. With Maramee upon 
cotton-seed oil we got very unsatisfactory results, one sample taken March 27 show- 
ing very little variation from her previous butters, while another samiilo taken 4 
days later proved to be remarkably soft. If it i>rove true, on further investigation, 
that cotton-seed oil does soften huttor, it will show' that cotton seed and its meal 
contain something that not only offsets the tendency of its oil, but gives to the 
butter prodnet of the cows fed upon it a remarkably firm texture. . . . 

^^Kow, in conclusion, I Jihiuk that I may say that this experiment indicates — 

^^That the first effect of an increase of fat in a cow’s ration is to increase the per 
cent ^ fist iu her milk; 
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^^That with the contwiTiance of such a ration, the tendency is for the milk to retuni 
to ite normal condition; 

**That the increase in fat is not due to the oils hut to the ^unnatural character of 
the ration ; 

**That the results in this experiment tend to confirm the conclusions expressed in 
previous hiillotins from this station, that the composition of a cow’s milk is deter- 
mined by the individuality of the cow, and that althou#>h an unusual food may dis- 
turb for a time the coinixKsition of the milk, its efl'oct is not continuous/' 

Feeding milch cows, J. H. Connell and J. Clayton (Texan Sta. 
Bill. o3, pp. 499--520 }. — Four food inj>* trials arc reported, which were made 
to compare a nnmlxT of difforoiit rations for milk jirodnction. In the 
first 2 trials 2 lots of 4 cows each wore used, and in the last 2 trials 
5 lots of 3 cows each. In the first 2 the grain w'as constant, and alfalfa, 
cotton seed hulls, silage, and hay were each fed to a difiereut lot, the 
rations for ea(*]i lot being tlic same in both ex])erimonts. In the last 2 
trials cotton seed meal, corn meal, and boiled cotton seed were fed in 
cotton seed hnlks, alfalfa, or bay, tin* rations for the different lots being 
unchanged throughout.^ For each exj)erinienf the am omits of food 
eaten, the milk and Imtter produced, and the financial results are tabu- 
lated. It appears that in the first 2 trials the lot receiving alfalfa and 
grain gav^e the largest yield of milk. Jn the last 2 trials “cotton seed 
meal produced more milk than did the cotton seed, but the cost of the 
meal ration was so much more than the eottoiLsei'd ration that the net 
profit is mii(*h in favor of tlu‘ eidtou seed.^’ 

The bulletin concludes with 14 suggested rations for the Soutli, and 
some general suggestions for feeding. 

“Wo do uot advise tlio comhination of ootloTi-sood meal with prairie hay alone for 
milch cows, althonj»h there are Home ciuiditious under whi<‘li it should he fed. 

“Cotion-secd hulls when combined with corn meal d(» not produce u large milk 
flow, but ineroase the live WMugbt rapidly. 

“(yotton-seed hulls should not be fed eoutinuousl^ ns sole forage t<> milk <'attlo. 

“(Horn silage always clieapens the cost of the foiag<‘ lation, bnl in the experiments 
here reported on too little tood was eaten by the groujis fed silage to permit a good 
flow of milk. TJio cows in these groups were Sdf their feed ‘ the greatei part of the. 
test." 

The secretion of milk, F. W. Morse and 15. P. Stone {N'etc Hamp- 
shire Sta. Kpt. pp. ncw-milcli JJurliam cows soon 

after calving wore niilkcd 3 times a day from February 1 to May 0, the 
specific gravity and fat being determined, and the solids-nor-fat calcu- 
lated. The hours of milking were 5.30 a. m., nooji, and C..‘«) p. m. The 
maximum, miuimuin, and avciage eomposition of the milk of each cow 
for the morning, noon, and night milking, and the yield of milk, are 
given for the period from February 1 to 14. 

“A Btndy of the conipoHition of the milk shons ihat llie morning milk was rioheat 
in Bolula-iiot-fiit, and poorest in fat; while the noon milk was richest in fat. 

*lt will he seen that each lot wos fed a different ration Ihronghont, that the lots 
were not reversed, and that at no time were they all fed n uniform ration, so that 
we have no basis for making a proper comparison of the different rations.— £n. 
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''Tbe yield of milk In the moniing was 44 per cent of the total, and 78 per cent of 
the enra of noon and night milk. The yield at night was loss than at noon, and 
averaged loss in fat also.” 

After May C the cows were milked only twice daily. For 3 days 
before and after the change was made composite samides were made each 
day and the fat determined. Tlie average results wore as follows: 

HosuUh of milking ticiee and thrice daily. 


Bucheog : 

Milked tiiroo tiinea 

Milked twice 

I>ur1i6H8 II: 

Milked throe times 
Milked twice 


^^Tliftre was no notable clianj^e in the amount of milk, but tliore was a decrease in 
the fat. 

^'Tlio resnlta of these exiierimonts show that in the short inilkiug periods there 
was relatively more fat produed than in the lon^ one, v Idle the so]ids-not*fat did 
not increase. Milkiiij? 3 tiinos a day also caused a ^jreator secretion of fat than was 
produced hy milking twice a day.*’ 

The feeding value of straw and chaff, Lkitwann {Landw. Jahrb., 
2i {1895), Sup. l,pp, J 12-1 15 ). — At the (Tottiugeu Station (!8 separate 
experiments have been made witJi 10 sheep on the digestibility of oat 
straw. In the.se th<5 straw was not fed alone but with grain, and the 
digestibility of tlie grain was determined in separate periods. For 
instance, in one set of cxiter iments wlioro the grain was coarsely ground 
beans the rations were as follows: 

liatious fed in dit/esUon experiment. 


Yield of 
milk. 

1 

Fat. 

Pounds. 

Per cent. 

34.6 

\ 4. 30 

33.8 

1 3.97 

.30.3 

4.08 

3H.8 ' 

1 3.03 


Sliocp , Slioot) Sheep Slieop 
Ko. 1. Ho. 2. JNo. 3. Ho, 4. 


Period 1 : { 

Oaiatrmw 500 400 300 300 

Ground bcanw 300 300 300 300 

Salt 10 , 10 10 10 

Period 2 : 

Oat straw 500 400 .300 300 

Ground iMians 500 500 .500 5o0 

Salt 10 10 10 10 

Period 4 : 

itowenhay fiOO 800 600 600 

Ground b^ns 250 250 250 250 

Salt 10 10 10 10 

Period 5: 

Kowen hay 1 , 0(H) ! 1. OOO 80o 800 

Balt 10 , 10 10 10 


In other experiments the grain was a mixture of coru meal and cotton- 

seed meal 
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The results obtained in different experiments are given as follows: 

Digestion coefficients for oat straw fed to sheep. 



Four experiments with wheat straw fed to sheep in connection \irith 
cojirsely ground beaiis gave the following digestion coedicient for the 
‘straw: 

Digestion coefficients for wheat straw fed to sheep. 



l>ry 

matter. 

Crndo ^ 
protein. 

Fan 

A all. 

Crude 

liljcr. 

i 

NHrogeii 

JVw’i 

extrart. 

Shefip 1 and 2 

Slieop 8 and 4 

Per cent 
Hi. 7 
86 3 

Percent 
-7.1 6 j 
—10,1 

Per cent. 
24 0 
15.0 

Per cent 
1J.2 

5 8 

! Per cent. 
44.6 
45. 4 

Per cent 
34.7 
80.3 

Average 

85 5 

i 

1 

19.0 

8 5 

45.0 

85. 5 


It appears that these coi‘‘flicients for oat and wln^at straw arc consid- 
erably lower than those given by Dietrich and Konig, but correspond 
with many found in the last 10 years. The author is inclined to 
believe that altliough the straw fed in these trials appears to be lower 
in feeding value than that for which we have data, it corresponds in 
cpiality to most of the straw grown at present, and he plans to investi- 
gate this point further. 

Digestion experiments with 2 sheep on oat and wheat chatT are re- 
ported, which are said to be the first digestion trials made on chaff’. 
The results follow : 


Composition and digestihititg of oat and wheat chaff. 



Protein. 

Fal. 

Anh. 

Crude 

fiber. 

Niirogen 

free 

extract. 

Dry 

matter. 

Composition of dry matter: 

Oat ohatf 

Wheat chaff 

Digeatibility: 

Oat chaff 

Wlieat chaff. 

Per cent 
0.88 
4.00 

38.10 

20.30 

Per rent 
2.14 
0.94 

48.40 

84.20 

Per rent. 
18.50 
16. 86 

11 30 
0.50 

Per cent 
26. 90 
84.24 

44.70 

37.00 

Per cent. 
50 54 
43.98 

48. 70 
29.20 

Per cent 
100.00 
100.00 

41.8 

26.2 


The results are regarded as surprising. They show a wide diftererice 
between oat and wheat chaff. While oat chaff is more digestible tha.n 
oat straw, wheat chaff is inferior to wheat straw in respect and 
mauh inferior to oat chaff. 
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CcmptMioin of analymes of cattle fooda^ granaes, and forage crops^ E. P. 

Broiva (Km MumpBhire 8ta» MpU 1893^ pp, 135^ 138^ 138^ 1S9),^X compilation of 
analyses made at tbe station since its organization; including com meal; cotton<Beed 
meal; cotton seed; gluten feed; gluten meal; malt sproutS; wheat hraU; wheat mid- 
dlings; hay, millet, silage, alsike clover, red clover, blue grass, orchard grass, reed 
meadow grass, redtop, tinioiliy, witch grass, Hungarian, common millet, golden 
millet; winter rye, soja beau, vetch, sainfoin, burnet, buttercup, oxeye daisy, and 
sorreK 

German and RusBian rye, 11 and III, M. Fischkh (Fiihling^s lanHw, Zl(j,, 44 (t89o), 
Ko 8, lOf pp. ^97-308; pp. 3^0-333 ), — The results of investigations of the composi- 
tion and baking qualities of rye from ditfcrenT sources. 

The utilization of sugar-beet molasses, M. Hotxkunc (FUhUng's Jandw. Ztg., 44 
(7895) f Nos, lOf pp. 315-318; 7/, pp. These ai tick's treat of the proper 

amount of molasses to tV'ed to ditfer<‘nt classes of stock and of the manner of fooding* 
tills by-product. 

Food mixtures containing molasses, (i. Viuuat’s ( 7>cm/. landw, Presse, 32 (1895)^ 
No, 42, p, 392), 

Utilization of bananas for meal ( liul. Jamaica hot. Gardens, 2 (1895), No. 5, pp. 
98, 99), 

Maize and maize meal— studies on a new milling process, W. BK.Ks<'n (Oesterr. 
ungar, ZUchr, Zuckcrhul. und handw., 2J, p. .SV/.9* Centhl. agr. Ghem., 23, p. dOl; ahs. In 
A‘nn. Agron., 21 (1S95\, No. 5, p. 2.18). 

An improved method and device for ateiiliziug victuals, beverages, reme- 
dies, and the like, J. IU8 sfki:uni> (Jonr. Soc. ('hnn. fnd., If (1895), No. 5,p. 500), — 
Patented methods and apparatus. 

Cattle breeding, J. L. TnoursoN (Agl. Gaz. N. S. IF., G (lS^i5), No. 3, pp. 199- 
204), — A popular paper. 

The Fribourg breed of cattle, H. (jKotkjk (,Tonr. igr. Prat., 59 (1895), No. 25, pp, 
895-898, pi. 1). 

Slaughter expeiiments at the fat stock show in Beilin, 1895, C, Lkitmann 
(iJeut, landw. Presfte, 22 (1895), No, 10, pp. 377, 378). 

The use of potatoes in feeding animals, A. GiUAiti) (Prog. Agr. et Fit., 12 (1891)), 
No. 22, pp. 585-589), 

Stock feeders’ guide, with chart, G. IT. Wiiitciikh (New Hampshire Sta. hpt, 
1893, pp, 106-118, fig. 1). — A reprint from bulletin 17 of tlic station (Ik S. K., 4, p. dO.")). 

Bfiect of food on the composition of butter, F. W. Morsk (New Hampshire Sta. 
lipt, 1893, pp, 87-97). — A reprint from Bulletin 16 of tlie station (E. S. K., 4, p.662). 

Experiments in feeding for milk and butter, A. H. Wood (New Hampshire Sta. 
Jtpt, 189$, pp. 118-130), — A reprint from Bulletin 18 of the station (E. S. R , 5, p. 668). 

Various oils used in rations, F. W. Morsk (New Hampshire Sta. lipt, 1893, pp. 
98-106), — A reprint from Bulletin 16 of the station (E. 8. K., 4, p.662). 

Influence of the cooling of eggs on the number hatching, A. Dieudonne (Ihd, 
Min. Agr, France, 14 (1895), No, 3, pp, 317-323). — A popular article. 

Poultry as a profitable adjunct to fruit growing, C.E. Chapman (North Caro- 
lina State Hort, Soc. hpt. 1894, pp. 15, 16). — A general article on tho subject of poultry 
raising; and directions for carO; feeding, etc. 


VETEEINAEY SCIENCE AND PEACTICE. 

Dehorning cattle (TenneMee Sta. Btil., Vol. VJI, No. 4, pp. 109-474 ). — 
Twenty cows and 8 Loifers of the station herd were dehorned in Deeem- 
ber, 1894. Mild weather in winter is regarded as the best time for 
dehorning. Tho use of a strong stanchion and a Keystone dehorner 
BO adjusted as to cat one-eighth inch of the skin with the horn, and 
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ths application of a handful of dry flour on each c^ivity are recom- 
mended. Tabulated data {?ive the milk records and temperatures 
before and after dehorning?, and show a slight rise of temperature, but 
no decrease in the yield of milk as the result of dehorning. The use 
of caustic potash on calves between 12 and 20 days old is recommended 
as a means of preventing the growth of horns. 

A case of anthrax in mail) ifiTzio {Korrespondenz Sohwciz. Aerize^ 18%^ jt>. ICO; 
aba, in Centhl, Baku nnd Par, Mcd.f 17 {ISUO), No, IS and //?, p. COo), 

The diagnostic effect of mallein injections, Foiii (Deut. lierarz, TVochenaehr.f 
1808^ No, 5y pp, 87-n; aha, in Centhl. Bakt. nnd Par. Mcd.y 17 {lS9B)y No, IS and 10, pp, 
09/J-fl04), 

On the preparation and composition of mallein (Arch, aoi, Biol. Jnat. Imper, 
Med, SL Peterahnrq, I, No, p. 711; ahs. in Centhl. Paki, nnd Par. Med., 17 {I8Uf>), No, 
IS and 10, pp, (jO(^GO^), 

On the use of animal serum to prevent tetanus, L. Vaillaud (Compt, Bend,, 
no i^lSOO), No. SJ, pp. 1181-1188). 

Tuberculosis of domestic animals and its prevention, F. A. Zurn {Die Tnher- 
huloae dcr Jfanathiere und dervn I orbenge. Leipzig: Arthur Felix, 1895). 

Report on pneumobacillus liquefaciens bovis and pneumobacillin, S. Arlo- 
INC {Bnl. Min. Agr. France. 11 {l8<C))j No. 8, pp. 110-871). — An account of iiucsiiga- 
tiona conducted for tlic greater part by tlic aiilbor. The an ihor considers that in 
the use of pnouTnobacillin as a diagnostic agent more oai(‘fiil and (*omplete obaer- 
vatioiis are required than is iioeeaaary ^\ith mallein and tuberculin. 

On the mode of resistance of lower veitebrates to artificial miorobio inva- 
sions, A. Mksnil ( 4nn. Lust. Pasteur, 9 {1895), No. 5, pp. 301-351).— N contribution 
to the study of iimiimiity. 


DAIRYING. 

Iron in milk, FuTEBinoiis (Inaug, Diss. WltrzJmrg, 1S93; nhs, in 
Ztschr. Blcisch- vnd MUvlihifi],^ 5 7, p. 13i ). — In human milk 

1.1 mg. of iron i)er liter was found. Adding iron x>hosphate to the food 
did not iiUTcase the iron content of the milk. A goat fed hay, clover, 
and bran gave milk an ith 1.0 mg. of iron per liter. Hero, also, the feed- 
ing of from 0.2 to 0.5 gin. of iron phosjihate per day resulted in no 
appreciable increase iii the iron content in the milk. 

Abnormal butter, F. W. Moesk {Few Hampshire 8fa. Epf. 1803 
152. 158). — In connection Avith a feeding experiment 2 abnormal sam- 
ples of butter Avore obtained, one fiom an Ayshire cow, 11 months in 
milk, Avhicb was receiving a ration of hay, silage, gluten meal, and 
cotton-seed oil; and the other from a Holstein cow, 13 months in milk, 
receiving a ration of hay, silage, and cottoii-seed meal. Analyses ot 
the samides gave the following results : 



Volatile 

aCKlB. 

lodiu 

number. 

Ko. l 

10 5 
11.2 

ao.0 

30.0 

No. 2 



^'The physical properties of the 2 sainjdcs would have caused thorn to be oon- 
deumed by any consumer of butter, as they were very hard, pale in color, and with 
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an odotr closely resombling that of tallow. The last property was especially notice- 
able in tUe second sample. 

<< There were, undoubtedly, two principal causes for these abnormal qualities and 
low figures for volatile acids; the advanced stages of lactation and tbe oottou-soed 
products in tbe food, as these have both been shown to depress the volatile acids; 
and the cotton-secd meal has been found to reduce the iodin number and raise the 
melting point of the butter fat, • 

^'Daring our feeding experiments the figures for volatile acids have been found to 
vary between wider limits than tliose for the iodin miiiiber, both with individual 
cows and with all the anal;^ses. The following resnlis are from figures obtained 
with9 individual cows and ovei 100 samples of buttiT: Tbe widest range for volatile 
acids by an individual cow \\as 11.2 to 32.4, andthoiitsxt widest was from 17.0 to 33.1. 
The widest range for the iodin number by an in<lividual cow extended from 30,1 
to 44,8, while 3 other rows had neiirly as wide a range. The extreme limits for all 
analyses were 11.2 and 33.9 for volatile acids, and 21.2 and 4 1.8 for tin* iodin number. 

*^The minimum limit for volatile acids sliow'u by tho8(‘ figures is so low that it is 
practically impossible to prove tbe presence of oleomargarine in butter by chemical 
ineans.^^ 

Water content of Grerman butter {Landw. Jalirh.^ 2i (7(9.9J), Flnp, 7, 
pp, 12^-133 ). — Some iimo since the IVussian MinishT of Agriculture, 
Domains, ami Forests requested the Prussian experiment stations to 
investigate the water eontent of* Imtter, w ith a view to fixing a maxi- 
mum content for nornin] hntier (E. S. J^, 5, p. 131), The results of 
some of these investigations luice been previously noticed (E, S. E., 5, 
p. 952). The reports of work at a number of other stations are here 
added, being tnken from the animal report of the Prussian stations. 

At the Halle Htation 23 samples of butter examined showed a range 
from 10.5 to 15.4 ]>er eout of water, with an average of 12.9 per cent. 
At the Insterburg Station 40 samples w ere nnalyml, classed as follow s: 
29 of ordinary market butt(‘r. 7 of ereamery butter, and 3 from large 
estates. The water in tln^ market butter ranged from 12.90 to 21.85 
and averged 10.80 per cent; that in the creamery butter ranged from 
12.01 to 10.47, and aveiaged 14,10 jier cent; and that in the butter 
made at 3 large estates was 11.08, 12.40, and 13.31 per cent, respect- 
ively, The station at Kiislin examined 120 sanijdes, extending over 
1 year. Tlie range w^as from 8.02 to 10.13, and the average 12.35 per 
cent of water. The Konigsberg Station examined 119 samples of what 
apjicared to be normal butter from different sections with the following 
result: Minimum 8.49, maximum 17.97, average 12.51 ])er cent of water, 
A number of otlnw stations mention that they are engaged in this w^ork. 

The mineral ingredients of cheese, G. Mariani and E. Tas- 
SRLLT {Siaz. f^per. Agr. Ttal.j 38 {J895), p. 23; aha, in Ghem. Ztg.y 19 
{1895)j No. to, Kepert., p. 114). — ^The authors determined the ash con- 
stituents of 15 kinds of Italian cheese of various origin and found in 
every case the phosphoric acid to exceed the lime, varying from 1.07 
to 1.76 parts of the former to 1 part of the latter, while in milk the 
opposite is the case. The relation between the lime and phosphoric 
acid is strikingly constant for the different varieties of cheese.— J. p. 
aTBEBT. 
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Margaria ebease and its analysis, M. K^hn (MoVt, Ztg., 9 (189S)f 
No. 13, pp. 185-187). — ^Tlie history and description of “filled” cheese is 
given, and methods recommended for its analysis and detection. The 
percentage composition of the cheese is said to be of no value in distin* 
guishiug it from natural cream cheese, but it is recommended to make 
the fbllowing determinations in the ether extriwit of the cheese: (1) 
Specific gravity at 100*^ C. by means of Westplial balance and Kiinig’s 
butter areometer; (2) insoluble fatty acids by the llehuer method; (3) 
volatile fatty acids by the Iteichert Meissl-Wollny method; (4) Kiittis- 
doifer saponification ecjui valent; and (5) angle of refraction in the Zeiss- 
Wollny butter refractoineter. Tlie results of examination of a numlwr 
of filled cheeses are given in comparison with those for a gennine cream 
cheese. 

The behavior of cholera bacilli in raw milk, F. Basbnatt (Areh. 
Nyff., 23(1895), No.2,pp. 170-183). — ^The anthor reviews the literature on 
the subject of germicidal action of milk on cholera g('ima, and reimrts 
experiments by hima«‘lf from w'hich he draws the following conclusions: 

(1) Haw milk has no germicidal properties for cholera bacilli, as was 
claimed by Jlcsse.’ 

(2) On the contrary, cholera bacilli retain their vitality in raw milk 
which is practically germ free for at least 38 hours, and they can con- 
tinue to grow in it up to the time it curdles, and this at all temperatures 
within W'hich the germs are capable of grow'th in any medium. 

(3) They also remained alive for at least 32 hours in ordinary market 
milk which had from 350,000 to 500,000 germs per cubic centimeter at 
the beginning, when the milk w'as kept either at 37'^ (1, 24”, or room 
temiierature. They retained their vitality even after the milk was 
curdled. 

On the question of the relation of casein to lactic fermentation, 

O.Kabehel (Arch. Jlyg., 22 (1885), No. 4,pp, 392-39(>). — A controversial 
article on the priority of the discovery ami demonstration that casein 
is capable of combining chemically with the acid of lactic fermentation, 
thus enabling the microorganisms to continue their growtli. Timpe* 
claims to have first demonstrated this. Although ho admits that 
Kabrhel first suggested it, he contends that he failed to give satisfac- 
tory experimental evidence of it. Kabrhel, in the present article, cites 
his previous experiments on this matter, and insists that they show that 
the casein combines with the lactic acid formed in souring milk. 

Results of investigatioii relating to the manufacture of cheese 
for the season of 1894 (New YorTc State Sta. IM. 82, pp. 595-656). — 
Daring 1894 experiments in cheese making were continued in cofipera- 
tion with one cheese factory, the season covered being from May to 

•Ztsphr. Hj’g. nnd Infect. Kraukli., 17, p. 238; andViertey. offentl. GeBundheito 
pflege, 26, p 652. 

<£.S.S.,6,p.8U. 
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Ootober. l%e miik delivered ranged from 8,643 to 14,232 lbs. per day, 
and aggregated 256,589 lbs. It was produced by 650 cows, largely 
natives, with some grade Ayrshires and Uolsteins. The testing, of the 
milk delivered at the factory was continned during October. 

The data are summarized for the conditions of manufacture, the com- 
position of the milk during the season, the relation of casein to fot and 
to albumen in normal milk, the composition of wljey and of green 
cheese, the loss of constituents in cheese making, the relation of com- 
position of milk to the yield of cheese, and tlie loss in weight of green 
cheese in 3 to 4 weeks after manufacture. Tlie summary of the results 
for the season is given in the bulletin, from which the following is taken : 

Conditiofis of manufacture. — Tho amount of rennet extract used for 1,000 lbs. of 
milk varied from 3^ to 4^ oz. and averaj^ed 3^ oz. 

^^The temperatureof the milk when the rennet was added varied from 83 to 8G‘^ F. 
and averaged about F. 

^^The time of coagulation varied from 25 to 45 minutes and averaged over 35 
minutes. 

'^The degree of temperature to which the curd was heated after cutting varied 
from 99 to 101*^ F. and averag(*d 100° F. 

*‘The time that passed bot\Neen cutting the curd and drawing the whey varied 
from 2 hours and 35 minutes to 5 hours and averaged 3 hours and 43 minutes. 

“The length of string formed on a hot iron .when whey was drawn varied from 
4 to 4 in. 

“The time that passed hotween drawing tho wliey and putting the curd in press 
varied from 1 hour and 15 miiiiit(‘S to nearly 2 hours and 50 minutes and averaged 
about 1 hour and 50 in in u tea. 

“The string on hot iron wh<‘U curd was put in press varied in length from ^ to 2 in. 
and averaged about 1^ in. 

“The temperature of the curd when put in press varied from 83 to 87'^ F. and 
averaged about 85® F, 

“The time occupied by tbe operation of ebeese making after adding tlie rennet 
varied from 4 hours to 7 hours and 15 luiuutcs and averaged 6 hours and 10 minutes. 

“T/ic composition of nonnal milk . — 

Composition of milk. 



Least. 

(iroalcst 1 

Average. 

% 

Percent 

]*cr cent. 

Per cent. 


sa (]| 

87. 71 

87.38 

Tot4il HoUds 

12.29 

13 39 

12. 83 

Vat 

3. 70 

4. 10 

3. 73 

Kitrogm compoiiiidH 

2. 94 

3, 40 

3 13 

Casoiu ... 

2. 19 

2. 00 

2.41 

Albumen luid albumose 

0. 58 

0 88 

0.72 

Sugar, ash, ©to 

5 58 

6.03 

5. 73 



1 



“The amount of cheese-producing solids (fat and casein) in 100 lbs. of milk varied 
from 5.59 to 0.74 lbs. and averaged 0.14 lbs. during the season, 

^‘The amount of whey solids (albumen, sugar, etc.) in 100 Ihs. of milk varied from 
6J38 to 6.73 lbs. and averaged 0.49 lbs. during tbe season. 

“For each pound of albumen and albumose the casein varied from 2.80 to 4.34 lbs. 
and averaged 3.35 lbs. during the season. 
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^^For eao)i pound of fat the casein vturiedi^omO.58 to 0.701b. and averaged 0.05 lb. 
during the season. 

** The oompoeition of %vhey,’-^ 

CompoBtiion of whey. 



Least. 

•4^ 

1 

1 

Average. 

Water 

Per cent. 
92. 86 

I*er eenL 
93. 25 

Per cent, 
93.12 

TotflJI ftOHdS r-r - ...........i 

6.75 

7.14 

6.88 

jpat 

0.22 

0.40 

0. 27 

o***'>l'**'*^**^*^ - ------- 

0. 75 

0. 86 

O.Kt 

Sugar ash, etc - 

5.CJ 

6. 08 

5.80 



*<The amount of solids in 100 lbs. of Avlioy varied during the season from 6.75 to 
7.14 lbs. and averaged 6.8H lbs. 

^‘Tlio amount of fat in 100 lbs. of wboy varied during tbo season from 0.22 to 0.40 
lb. and averaged 0.27 lb. 

“The amount of nitrogen compounds in 100 lbs. of whey varied during the season 
from 0.75 to 0.86 lb. and averaged 0.81 lb. 

The compoBilion of green chcvHe made from normal milk » — 

Composition of green cheese. 



Lt^'mt j 

Greatest. 1 

Average, 

Water 

Total solids. - -» --•*• 

Percent. 
33 3 5 
60 27 

Percent. 
30 . 73 
60. 07 

Per cent. 
36. 70 
63. 30 

. 

31 12 

36 12 

34. 18 
23. 44 
5.68 

Casein, etc 

21 03 
3. J7 

23 85 

7 00 

Sic^flr --j 


‘‘The amount of water in 100 11m. of greeu clieesc varied during the season from 
33.33 to 30.73 lbs. and averaged 36.70 lbs. 

“The amount of soliils in 100 lbs. of green cheese varied from 60.27 to 66.67 lbs. 
and averaged 63.30 during the season. 

“The amount of fat in 100 lbs. of green cboeso varied iluring the season from 31,42 
to 36,12 lbs. and averaged 31.18 lbs. 

“ 'file amount of casein, etc., in 100 lbs. of green cheese varied during the season 
from 21.93 to 23.85 lbs. ami averaged 23.11 lbs. 

“For eacli pound of casein, etc., in tlie clu'ese the fat varied from 1.35 to 1..56 lbs. 
and averag(‘d 1.46 lbs. during the seasmi. 

** For each pound of solids-uot-fat the fat varied from 1.04 to 1.27 ll>s. and averaged 
1.17 lbs. during the season. ^ 

“ Loss of milk conslihients in cheese making. — The .amount of milk solids iii 100 lbs. of 
milk that was lost in tlie whey in choose Jiiaking varied during tlie season from 6.09 
to 6.39 lbs. ami averaged 6.20 lbs.; this was e(|uivalout to from 47.91 to 50.85 per 
cent of the solids in the milk, with (lu average of 49.52 ])er cent. 

“The per cent of tbo solids in the milk lost in the whey diminished as the season 
advanced. 

“ Tlie amount of fat in 100 lbs. of milk that was lost in the wliey in cheese making 
varied during the season from 0.20 to 0.36 lb. and averaged 0.25 lb. j this was equiva- 
lent to from 5.55 to 9.73 jier cent of the fat in the milk, with an average of 6,83 per 
cent. 

“The proportion of fat in jnilk that was lost in cheese making was entirely inde* 
pendent of the amount of fat in the milk. The variations in loss were due either to 
the condition of the milk or to some sjiocial oouditious employed in manufactore. 
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^'The amount of nitrogen compounds in 100 lbs. of milk that was lost in tho whey 
iu cheese making varied during the season from 0.68 to 0.76 lb. and averaged 0.7S 
lb. j this was equivalent to from 22.53 to 25.17 per cent of the nitrogen compounds 
in the milk, with an average of 23.78 per cent. 

^^The proportion of nitrogen compounds lost in cheese making was, in general, 
very uniform and was little influenced by variations in the conditions of manufacture. 

Influence ofxompoaition of millc on yield of chase . — From 100 lbs. of milk there 
were made during tlie season from 9.30 to 11.15 lbs. of green clicese, the average 
being 10 lbs. 

8.97 to 10.75 lbs. of milk were re(juired to make 1 lb. of cheese, 10 lbs. 
being tb© average. 

**The amount of water retained in tbo cheese made from 100 lbs. of milk varied 
during the season from 3.10 to 4.08 lbs. and a\erag(*d ,3.68 lbs. 

''The amount of fat retained in the cheese made from 100 lbs. of milk varied dur- 
ing the season from 3. 19 to 3.(53 lbs and averaged 3.11 lbs. Tbo variation in the 
amount of fat retained in the cbe(*se made from 100 lbs. of milk bdlowed v<‘ry closely 
the variation of fat in 100 lbs. of milk. 

^n'be amount of easeiu, etc., retained in the cheese made from lOO lbs. of milk 
varied during the season from 2.21 to 2.51 lbs. and averaged 2.34 lbs. 

'*Each pound of fat prodiic(‘d from 2.51 to 2.98 lbs. of ehecse, tlie average for the 
soasou being 2.72 lbs. 

Lo 88 of weight in cheese . — The Joss of weight for 100 lbs. of eheoso b»‘twcen dates 
of manufacture and sale vaiied from 1.80 to 5.16 lbs. and averaged 3.40 lbs. foe tho 
season. 

*‘Th© number of days between inanufaeturo and 8alt3 of cheese varied from 18 to 
28 and averaged 20^ days. 

^^Tlie average dail,> loss of eight for 100 JUa. of clieese varied from 0.09 to 0.25 
Ih. and averaged for the season 0.155 Ib., whi<di is e(|uivaleiit to 2^ oz. The aver- 
age daily loss was <juito unilorm, whether chtese was kept 3 weeks or 4 wceks.^’ 

Butter and milk, K. W. MonsK (AV/c Ifampshm' Sta. Itpt. pp. hli-lHn).'— 
Analyses of G samides of butter and the morning’s and night^s milk of a sick cow, 
and a summary of the determinations of fat in 21 1 samjiles of milk. 

Milk and dairy products, F. llAOMrisu.K (Milch and Molkirti-Produklc, JJ'ien, 
Pcs/Cj lA'ipzig: A. JlartlcheUy /.s.95). 

The examination of fat and maigarin cheeses, M. K( hn {('hem. Ztg.y 19 {IS9o)j 
1 ^ 08 , ^i5y p. 564; pp. pp, (!fs\ (U9 ), — 'J’he antlior gi\es in detail his 

method of procedure in the examination of <*heeM‘s. 

The digestibility of sterilized milk, E. Drc i.Ai^x (Jmh. Inst. Pasivm\ 9 (76\9J), 
Ao. 5ypp, 35'2-S55 ), — A critical review. 

Infectiousness of milk, V. II. Eii\ST {Boston ^ 1S95; ahs. in Centhl. Hakt. und 
Par^ Med.f 17 (/.V.VJ), Ko. JS and 19^ pp, (150^ VJtl), 

Manufacture of a new or improved milk product, J. Wi:itkh {lour. Sov. ('him. 
hid., 14 {fS95)y No. 5, p. .900).— A patented process for preparing tlie dried froth ol 
thick, fresh cream. TJie ])roduct looks sonn*tliing like butter, but smells and tastes 
more like milk and contains all of tlie valuable eonstitneiits of cream. 

Gerber’s acid test for milk {Deni, landtr. Presse, 33 (7.s’.9j), No. 47, pp. 440, 44t, 
/y. i). — ^The aiqniratus is described. 

On the causes of the coloration and coagulation of milk by heat, V. Fazic- 
NKUVR and Haddon {('ompt. Bend., 130 {1^95), Xo. 3J, pp. 1373. 1173). 

Concerning the present results of investigations of sterilized milk tests, 
Niemann {Uyg. Bnndsvhau, 1S94, p. 1013; abs. in Centhl. liakt. und Par. Med., 17 
(1895), No. 18 and 19,' pp* 949, 650). 

Observations on the examination of milk and the determination of fat and 
albumen in fresh and condensed milk, Van Hamel Koos {Uev. Intemat. FaUif.,8 
*im), No. 10, pp. m, 174). 
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method for the eettmatloa of fat in tnilk Ztg,^ $4 t4^ 

pp. simpUiicatiou of tho method previously reported in the name 

journal both as to apparatus and manipulation. 

Melotte’s No. 3 oentrlfuge {Deni, landw» PreaBe, (1S9S), Xo, 44, pp. 410, 411, 
fig, 1 ), — The machine is described and the results of a test are tabulated. 

The use of the Mohr-Weatphal balance in milk analysia {Miloh Zig,,B4 {1895), 
No, 19, p. See E. S. R., 6, p. 8G9. 

Bazperiments with Killing’s measure of viscosity {Milch Ztg,, B4 {1S95), No, IB, 
p, 185), 

A possible error in Gerber’s acid butyrometry, H. HOft-Nohtkui? {Milch Ztg,, 
B4 {1895), No, 11, pp, 109, 170), 

Report of dairy department, A. H. AVood {Niw Nampahire Sta, Mpt, 189S,4ipp, 
154-159 ), — A reprint from Bulletin 20 of the station (E. S. R., 7, p. 150). 

List of dairy factories in New Zealand {New Zealand Dept, Agr,, hist of Dairy 
Factories Ilexjoried to the Dextai trnent Deo. 1, 1898, pp, 4), 

Cheese and butter factories and creameries, .1. Soweus {New Zealand Dept, 
Agr,, Cheese and liuttor Factories and Creameries: Their Consirudion, Equipment, and 
Management, 1891, pp. 83). 

The largest cieameiy in the world, C.W. Sciiakfk {Dural AVm; Yorker, 1895, June 
39, pp, 437, 488, figs, i ), — A desciiption of a cociperative c reamery at St. Albans, 
Vermont, having a daily output of 12,000 to 20,000 lbs. of butter. 


TECHNOLOGY. 

Some notes on maple sirup and sugar, A. II. Wood and F. W, 
Morse {New Hampshire iSfa, Bui. 25, pp, 10-13), — The results of analyses 
of 20 samples of maple sirup and 19 of maple sugar are tabulated, 

“Experiments in lotting sap stand for seveial da>8 befoio boiling, tiltoring sap, 
and rapid and slow evaporation bad no decisn e eilect on tbo coinimsition of tbo 
sirup. 

“The sirups from soft maides wcio somewhat inferior to those fiom rock maples 
both ill color and flavor. 

“ Delay in boiling sap did not seem to aflect tbo c'olor of the sii up but injured its 
flavor. Sap that was kept 5 da,\s and then boiled gave one of the lightest colored 
samples produced. 

“ The rapidity of boiling bad little iufluciu e on the color, samx>los of sirup from 
saps that we allowed to slowly simmer away being as light colori'd as those from 
similar saps boiled ra])idly. 

“The lightest ccdoied samples weie produced by boiling a ciuantity of sap until 
flnished, without addition of fresh sap. One ham])le piodueed by boiling about 2 
qts. of sap in a largo glass beaker until it was thick siiii]», without addition of 
sap and without skimming, had little more c oloi than tho sap fioni which it hud been 
made. This sap was from covered buckets and was thoioughly stiained through 
cloth before boiling. 

“Sail iiltered through quartz sand produced a siruii in no way superior to the 
^ireceding, while one filtered through bouehlack lost almost entirely tho character- 
istic maple flavor. 

“ Bap mixed with rain water gave a simp olijectionably dark colored. ♦ . . 

“Dark sugars contained loss saoehaiose and more reducing sugars than light 
sugars and had a much lower purity coedlieient.” 

DiatUUng the eesential oil of Umes {Bui, Jamaica Boi, Gardens, 3 {1805), No* 5, 



AGRIOULTCBAL ENGINEEBINO. 163 

Notes on variations in determinations of oil in linseed cake, J. M. C. Pattok 
(Jour, SOQ. Chm. Ind,, 14 {1896), No. 6, pp. 446-448). 

A new wool fat preparation and its use in sugar manufacture, G. Gdirmo 
{Deut. Zuckerind., BO {1895), No. BS, p, 8SB). 

On the production of wine and the manurial requirements of the vine in the 
Department of Pyr^n^es-Orientales, A. MC^ntz and E. Rousseaux {liul. Min, Agr. 
France, 14 {1895), No, 8, pp, iS71-B85). — The composition of the soil and the fertilizing 
ingredients removed in vino growing are discussed. 

Notes on progress in tanning and tanning materials, II. von Sciiuokder 
Ztg,, 19 {1895), No. B9,p, 649). 

AOEICULTUBAL ENGINEEHING. 

Preliminary report on the seepage waters and the underflow 
of rivers, S. Fotctibe {Utah Nfa. liul. 38, pp. 3'>, figs. 8). 

SgnopeiH . — Observations on the amount of snrfai’e water entering, diverted for irri- 
gation, in,* and tlowing out of, Ogden and Weber valleys in Weber and Morgan 
counties, Utah, indicate that water diverted from streams in the ujiiier parts 
of these valleyii returns by seepage to the lower parts without loss. Other 
observations indicate that the undcillow lluctuated with the temperature. 

This bulletin inclntlas a discussion of the laws and conditions govern- 
ing: th<‘ movement of seeitage or subsurfa(‘e water and of the extent to 
whieli tlie irrigation of the u])Iand soils has affected the moisture eon- 
tent of the valley soils; and records in tables and diagrams tlie results 
of the author’s observations on the amount of surface water entering, 
diverted for irrigation, in, and tlowing out of, the Ogden and Weber 
valleys in Weber and Morgan counties. 

The results obtained in Ogden Valley, w hile still incomplete, seem 
to warrant the following conclusions: 

“(1) It iH cJcarly shown that the diversion and use of w’ater in the district ol 
Liberty increases the availabh^ supply to the Ed<*n divstriid and possibly to tin* dis- 
tricts liejond the canyon during the gi eater part of the irrigating period. We have 
hero a case of third-right owners taking all the 8ii}>ply aw:i 3 ' from second-right 
oNMiers, and by tliis act conferring a favor upon the latter. In like manner both 
third and second right owners divert the waters legally belonging to prior-right 
owners without injury to the latter. . . . 

'^(2) The diversion of immense <{uautities of water in the early part of the season 
when water is abundant, and its application to the sandy and gravelly farms of this 
valley, store large volumes beneath the surface which are gradually drawn otf by 
gravity to feed the river in the dry months. The great dilference between outflow 
and inflow can be accounted for onty in this way. . . . 

(3) [Disputes regarding water rights can he equitably adjusted only by aj scries 
of accurate measurements. . . , 

‘‘(4) If the ditches in Ogden Valley were all closed during August and September 
of each year, it is questionable whether the discharge of Ogden River would be 
much increased. . . . 

‘‘(5) A largo percentage of the volume which belongs by right to the lower irri- 
gators is now wasted in Ogden Valley in its slow )>a8sage from east to w-est o\er, or 
beneath the surface of, deep porous beds. The loss from evaporation in this dis- 
tance, although unknown in amount, must be great. . . . 

“The work of the past summer in Morgan County extended over too limited a 
period on whi<;h to base coiiclusious. If the people will only carry on the surveys 
1682— Ko. 2 7 
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and observations which the author has begun a just settlement can be easily and 
cheaply obtained. The facts herein recoided show that large volumes of water can 
be U8(id in Morgan Valley and still permit an outflow equal to the inflow." 

The bulletin concludes with a record of observations on the fluctua- 
tion of the water level in a number of wells in Morgan County from 
August 2 to September 7, 1894; discussions of tbe beneficial effects ot 
forests in in(‘.reasing sec))age flow, some injurious effects of seepage 
waters, and the underflow of creeks and rivers; and an account of 
observations on tbe eflecds of subsurface temperature upon underflow 
through a c.omluit built to tap tbe underflow of a creek whicli runs dry 
in periods of drought. In regard to the la.st subject the author states 
that. — 

‘Mt is no exaggeration to say tliat many millions of dollars have been invested in 
both America and Knropo in subsurface vater supplies for cities, towns, and irriga- 
tion w’orks, and, in so far as tbe w^riter is aw are, tlie influence wiiich the temperature 
exerts on the flow^ has never been brought to tbe attention of the public. Ifydranlic 
engineers have assumed that the fluctuations in tbe discharge from nudeiground 
galleries depended ujion tbe rainfall, or n)K)n the ilegree of saturation of the sand 
or gravel in the iinniediate vieiinty. This assniiiption is, in a large measure, true 
for gravel or other eoarse material, hnt does not hold true for sand, or the liner 
materials. 

“ (The observations of the author indicate] that the rainfall had no direct influ- 
ence on the flow. . . . 

^^The (‘ase is (jnite diflerent in regard to temperature. Then‘ is evidently a close 
relation hetvve«*n temperature and the nndeillow through tine sand. When one con- 
siders all the possible <*onditi()us which might exert an influence on the <liseharge 
in this ])artieular case, it is, w'c think, surprising how closely the line of tempera- 
ture coriesponds to the monthly discharges." 

Report on the use of metal railioad ties and on preservative processes and 
metal tie-plates for wooden ties, K. E. K. Tuvi man {(i S. Dept. Apr., Jfivisionof 
ForeHirp UtA. .9, pp, ph. J). — 'Hie use of metal ties on raihvays in foreign coun- 
tries and in the TnitiMl States, the use of metal tie-jdates, ]neservaiive proceK.seN for 
woo<leu ties, and a general review of the met a I track (luestion are important divi- 
sions of the subject treated. 

Windmill notes, O. P. Hood (The InduHinalint, JO {7S0.\)f No. pp. /,77, J.16 '). — 
Records observations on the pow er exerted by dillerent si/ed mills under dilferent 
wind velocities. 

Agricultui al machinery , Ringj.kmanx (Jour. Apr. Prat., JO (JSOo)^ Ko, pp. 
800-S!)4f fps. 6‘). — The draft of several harrows was determined. Other agricultural 
implements and lixtures are described. 


STATISTICS. 

Report of the Statistician for May, 1895 ( U. S. Dept. Apr.^ Division of Statistics 
lipt. J£6y «. Sir., pp. 100-230). — The topics of this report are the condition of winter 
grain and of cotton; statistics of the cotton crop of 1894; spring ploAving, spring 
pasture.**, and meadows; changes in crop area; prices of wheat in England; report 
of European agent; notes on foreign agriculture; and transportation rates. 

The world’s markets for American products— Great Britain and Ireland 
( XT. S, Dept. Apr., Section of Foreipn Markets Bui. 1, pp. 93). — This bulletin deals with 
the commerce of the United Kingdom with special reference to the products imported 
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from the United States. Among the subjects treated are area and population, 
wealth and debt, statistics of ngrioultore and commerce of Great Britain and Ireland, 
and imports of cereals, bntter, margarin, cheese, poultry, eggs, fruit, live stock, 
beef, mutton, pork and other hog products, hay, tallow, clover and other seetls, cot- 
ton and wool, agricultural implements, tobacco, wine, canned goods, wood and 
timber, and petroleum oil and spirit. Eight consular reports furnish facts and sug- 
gestions relative to possible markets for American products in different parts of 
Groat Britain and Ireland. 

Reports of director, treasurer, and executive committee of Colorado Station 

{Colorado JSta. Jipt. 1894, pp. pU. 2 ). — List of work in progress in the different 
departments of the station, list of station publications, brief outline of the work at 
the substations, and the treasurer’s report for the tiscal year ending Jtine 30, 1894. 

Annual Report of Maryland Station for 1894 (Mariiland ^ta, Jipt. 18di, pp» 
178-194 ). — Brief general r<*nijirks on the \%ork of the year hy the director and heads 
of departments and a financial statenieiit for flie fiscal year ending ,hine 30, 1894. 

Annual Report of Massachusetts Hatch Station for 1893 iMafi8achuf<etl8 /latch 
Sta. Jipt. lS9f}, pp. 7,7}.— Brief aceounfs of the work of the >ear, with reports of some 
hitherto unimblished work, noticed elsewhere, and a financial statement for the 
fiscal year ending . I line 30, 1893. 

Annual Report of Montana Station for 1894 (Montana sia. fiul. .v, pp. 129-liG ). — 
Brief reports on the organization and work of the .station, and tJie treasurer’s report 
for llic fiscal >ear ending June ,‘»0, 1894. 

Reports of diiector and of treasurer of New Hampshire Station for 1893 

{NiW Karnpshire Sta. lipi. /eSVJ, pp. 7~cS’6’, /,9/). — Brief r(‘port by the director and 

the treasurer’s rejiort for tlie fiscal .>ear ending .luiie 30, 1893. 

Annual Report of North Carolina Station for 1893 (Xovth Carolina Sta. Rpt. 
789.1, pp.Mf) — 1'his includes rejiorts on the fert i I i/er control ; brief rejiorts on the w ork 
and jiublications of fho station, including a list of the hulletins jnihlished; short 
general reports by the agi leulturist, assistant chemist, botanist and entomologist, 
liortieulturist, and meteorologist; and a financial statenieiit for the year ending 
June 30, 18fl3. 

The agricultuial experiment station of Halle, E. Saillaud (Ann. Scu Afpon., 
8(1898), If, Xo. 2, pp. r8r-J0f). 

The schools of grafting in Haute-Savoie (France), 11. Boiket (Jour. Apr. Vrat., 
69 (180.1), Xo. 22, pp. 781, 78 J ). — A brief ae'amnt of the instruction given in a slioft 
course in grafting. 

The Chino Valley Experiment Station, C. H. Siiixx (Carden ajfd Forcst^S (1896), 
Xo. 879, pp. 212, 272 ). — A ])o]iiilar description of this station and its W'ork. 

Notes on agriculture, III, B. 1). Hai>iki> (SvUnce, n. ao'., 1 (1896), Xo. 26, pp. 
080-682). — Not i(*e8 are given of the Experiment Station Record and Bailey’s Horti- 
culturists’ Rule Book. 



NOTES. 


Arizona Station. — At a recent meeting of the regents of the TTnlversity, W* S, 
Devo] was made director. 

Connecticut Storrs Station. — Hy an net of the general assembly of Connecti- 
cut of June 25, 1895, $1,800 is api)ropriated annually ^^for the purpose of investi- 
gating the economy of the food and nutrition of man, and for investigations of the 
bacteria of milk, butter, and cheese, and their effect in the dairy. 

Massaciiusktts Station. — The permanent organization of the Hatch Experiment 
Station of the Massachusetts Agricultural College is as follows: H. H. Ooodoll, 
director; C. A. Goessraann, honorary director and ch(‘mist; W. P. Brooks, agricul- 
turist; S. T. Maynard, horticulturist ; C. 11. Fernald, entomologist; J. B. Lindsey, 
associate chemist-feeding experiments; G. E. Slone, botanist and mycologist; G. 
F. Mills, treasurer; C. S. Crocker, H. D. Haskins, C. iT. Johnson, and E. B. Holland, 
assislant ebennsts; Henry M. Thomson, assistant agriculturist; Kal]>b E. Smith, 
assistant botanist and mycologist; Kobert A. Cooley, assistant entomologist. 

Ohio Station. — This station has begun the erection of a lire]>roof chemical labora- 
tory, designed as awing to the main building, to be built hereafter. The laboratory 
will be 3(3 by 70 ft. in size, U stories high, with hasenient for storage. The con- 
tract price is $13,707, 

Wyoming Station.- -The board of trusteen, at their recent session, determined to 
make the Lander lOxpcTimont Farm a substation for scientilic res(‘arch in animal 
industry and agriculture. Mr. J. S. Me,>cT remains as superiutemlent until Decem- 
ber 31, and Prof. H. S. Kendall goes to Lander as assistant superintendent, Imving 
charge of the scientific part of the work in animal industry and agrieulturo. 

Pi’USoN \L Mention. — Mr. AV. Carrnthers has been retired fioiii the position of 
curator of tlie Kow Botanical Museum under the age limit, and will he succeeded by 
Mr. G. Murray. 

Prof. Dr. E. Borgmaim died at AVicsbadeii April 5, 1895. 
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EXPERIMENT STATION RECORD. 

Voi,. VII. Nil. 3. 


For the first tiuio in its history the Association of AinericJin A^ri- 
eultunil Oolleftes and Fxi>eriinent Stations this year held its annual 
convention west of the Mississippi Kivcr. The cxc(*iitivc committee 
selected Denver with some misftivin^js lest the lonj; Journeys thus 
imposed upon most ot the delegates shoiihl so materially reduce the 
attendance as to seiiously diminish the value of the convention. The 
result, however, fully justified tlie (*hoice of this idty as the idace of 
meeting. As indicated in our report of the convention on su<»(*eeding 
jiages, the attendan(‘(» v as fully u[) to the average and every section of 
the country was well represented. The general arrangements for the 
eonvmition wer(‘ excellent and facilitated the transaction of business. 
All the sessions were widl attended and the discussions were earnest, 
and, as a lule, on topics of much importance. In the sections an 
unusual nuinbci of carefully ]U’epared pajicrs was read and quite 
thoroughly discussed. E\en in the intormal conferences, held in the 
intervals between regular sessions, college and station topics were 
uppermost. It w^as iireihnineiitly a business convention. 

One ot tlie most valuable discussions of the convention was that 
relating to the iindliods of teaching agriculture. The leading paper, by 
Trofessoi Hunt, of Ohio, was a remarkably clear presentation of some 
of the prineijdes which must underlie the formulating of any good 
method of instruction in agriculture and was illustrated by references 
to the authors own work in this line, which showed that his theories 
had a substantial support in intelligent and successful practice. The 
interest of tin* Association in this vital matter w as afti»rw ards shown 
by the aiqKuntmeiit of a standing committee to inquire into the meth- 
ods of teaching agriculture in different countries, with a view to 
making suggestions for improvements in the inetho<ls now enqdoyed 
in this country. 

A gratifying feature of this convention was the more thorough 
character of the reports of the chairmen of sections on the progress 
of experiment station work in their respeidive lines. These Unuual 
when carefully prepared, serve to bring out the importance of 
the work which our stations are doing in various branches of agricul- 
tural science, and indicate ways in which deficiemdes and weaknesses in 
station work may be corrected. 
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Very naturally questions relatin^^ to irrigation were much discussed 
at this convention, both formally and informally. One entire session 
of the section on agriculture and chemistry was devoted to this subject* 
The Western delegates, being profoundly convinced of the importance 
of irrigation in that i>art of the country, and knowing something of 
the serious ])roblems still remaining unsolved, were most interested in 
matters relating to the imi)rovement in methods of irrigation and 
in reports of investigations the results of whieli might indicate ways of 
removing the difficulties now encountered in the practical application 
of irrigation to agriculture. The Eastern delegates, on the other hand, 
were delighted to see the systems of irrigation in practical use on a 
large scale as exhibited in the vicinity of the agricultural college at 
Fort Collins and at other points to which excursions were made. They 
listened with great interest to explanations of the methods of irriga- 
tion, and were filled with astonishment at the marvelous results whi(?h 
they saw being worked out in regions which a few years ago were 
classed as desert lands. 

Eeccnt droughts in the East have so clearly shown the need of some 
means of supplying the lack of watm* in thai section in eertain seasons 
that there is a growing demand that the stations shall aid in devising 
economical methods for storing and using whatever water may be avail- 
aide for this ])urpose. It was not, therefore, mere curiosity which led 
the representatives of Eastern stations to take so much interest in 
irrigation as practiced in the vicinity of Denver. 

Certain unfavorable features in the present methods of irrigation 
were brouglit out in the papers and discussions in the convention, 
notably by J^rofessor Hilgard, of California, in his talk regarding the 
rise of alkali in the soil. It is evident that serious dangers confront 
the farmers who are using irrigation in many parts of the West, and 
many luoblcrns will liavo to be solved before permanent prosi>erity from 
the use of irrigation waters can be assured. The importance of this 
matter fully justifies the experiment stations in the West in under- 
taking the investigations of these questions in a thorough way. Thus 
far a nuinlxT of these stations have devoted themselves principally 
to determining what kinds of crojis can be best grown under irrigation. 
Tliis matter is now, however, so well understood in most localities that 
the stations can safely leave this line of work to enterprising farmers 
and devote themselves to the more difficult problems which require the 
aid of science for solution. 



NINTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND EXPERIMENT 
STATIONS. 

The ninth annual convention of the Association of American Agri- 
cultural Colleges and Experiment Stations was held at the Brown 
Palace Hotel, Denver, Colorado, July 16-11), 181)5. There were present 
over 100 delegates and visitors, representing 31) States and Territories, 
the Department of Agriculture, and the Dominion of Canada. The 
States not represented were Conneeticut, Idaho, Indiana, Maine, North 
Carolina, South Carolina, South Dakota, Tcmnessee, and Virginia. 

The convention was called to order by President II. E. Alvord. 
After i>rayer by President Stubbs, of the Nevada University, addresses 
of wehmme were delivered by (iovernor McIntyre, of Colorado, and 
Mayor McMurray, of Denver, to which President Alvord reidied. 

Tlie report of the executive committee, submitted by the chairman, 
H. H. Ooodell, of Massachusetts, noted the failure of the committee 
to secure the printing by the Government of the data secured in the 
Columbian Dairy Teat; and stated that it had been deemed unwise to 
ask legislation appropriating money for furnishing uniforms and other 
equipment to th«>, colleges and detailing an Army oflicer to each college 
for military instruction. The report also showed that in 1893 there 
were issued from J.! stations 349 bulletins and reports containing 
76,537,370 pages. There were handled at the jmst-ofiBces from which 
they were mailed 1,741,495 separate pieces weighing 270,495 pounds. 
The executive committee*, was instructed to cxjntinue investigation in 
this line with a view to memorializing the Postmaster-General to allow 
postmasters handling this mail extra pay. 

From the section on agriculture and chemistry Chairman E. B. Voor- 
hees, of New Jersey, presented a carefully prepared reimrt, based on 
data obtained from the several institutions, which showed that useful 
work in agriculture and chemistry was in progress at the stations in 
the following lines: (1) The comparative advantages of rotative crop- 
ping; (2) the adaptation of cereals, grasses, and forage plants; (3) the 
chemical com])Ositiou of usefrtl plants in their diiferent stages of growth ; 
(4) the chemical study of manures (natural and artificial), with experi- 
ments to test the efli’ecta on crops of different kinds; (5) the analysis of 
soils and waters; (6) the cumposition and digestibility of food for 
domestic animals; (7) the economic questions involved in the produc- 
tion of dairy products; and ( 8 ) other researches bearing directly upon 

m 
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the Agricultural industry of the United States, iuoluding (a) variety 
tests and methods of seeding and culture of farm crops; (i^) animal 
nutrition; (e) the development of natural resources and improvement 
of industrial interests; (d) irrigaticm, drainage, and soil improvement; 
and (e) miscellaneous studies and experiments (local problems and 
methods of work). 

The report of the section on entomology, submitted by C. P, Gillette, 
of Colorado, reviewed tlie growth of entomologieal investigation and 
instruction siiuje the establishment of ilie land*grant colleges; called 
attention to the b(‘st collections of* the dillerent orders of insects and 
where they may be round; and gave lists of the insects (iausiiig the 
heav.est losses in dill'erent localities and the number of reports on each. 
The amount of literature and the more iin]M)rtant investigations of the 
past year were also noted. It is stated that <luring the last s<diool year 
nearly S(K) students receive<l instruction in entomology in the land-grunt 
colleges. The investigations on cliiiich-bng diseases by 8. A. Forbes, 
the invention of an apparatus for aptdying kerosene with waU'i* directly 
by JI. E. Weed, and the nse of arsenate of lead as an insecticide by 
T. ( Moulton, w(‘re referred to as jnobably th(‘ most im]>ortant advances 
in economic entomology during the year. 

The report of the sec'tioii on botany and horticulture, prepared by 
8. M. Tracy, of Mississippi, but jiresentcd by W. lb Lazimby, of Ohio 
discussed the work of the year in the botanical and horticultura 
departments of tlic dilferciit stations. Eighty men, representing 50 
stations, are engag«‘d in these lines, work on fruits at present receiving 
most attention. 

^'Irrigatiou, lM>th Hurl'iK'O jjiid sulx^iirth, claiming more attention; ainl, 

strangely, wo find that fnll,> as niiioh w'ork is heing oxponded in that direction in 
the Kast aa in the Weal, wbhdi nia^> he partially from the fact that it la a new hoe 
of inquiry m the Kaatcrn Ststes.” 

A brief report from the section on mcidianh* arts was presented by 
F. P, Amlerson, of Keiitneky, advo(?atiiig the (H)rndation of the 
mechanic arts and agricn1tur(\ 

The report of the section on (jolh‘ge work, submitted by J. If. Oon- 
nell, of Texas, was a revh^vv of the w ork being done in the agricultural 
colleges of the country. 

The annual address, delivered by President II. E. Alvord, briefly re- 
viewed the history of the Association and discussed its imiKirtance as 
an aid to the agricultural colleges and experiment stations. To raise 
the standard of work and jiromote the public good was stated to be 
the mission of the Association, and it was claimed that its infia6no>e 
in these directions had been great and beneficial, lie urged that there 
should be greater coi)])cration among the stations in the publication of 
results useful in difterent localities. The necessity of greater strictness 
in the administration of jmblic funds on the part of a few institutions 
was clearly brought out. The thorough enforcement of the provisitms 
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of tlie Jaw giving tho Secretary of Agriculture authority to scrutinize 
the expenditures of the stations was demanded in behalf of the Asso- 
ciation. The desirability of criticism of the work of the stations by the 
Department was also advocated. He called attention to the low grade 
of work being done at some of the <;ollege8 w)nneeted with the Associ- 
ation, and pointed out that the a<;ts of Congress under which these 
institutions are oiganiz^ul did not. eonteinplate jjreparatory or high 
school courses. 

A committee consisting of H. (\ VVliitc, of (reorgin; (3. O. Flngg, of 
Rhode Island; K. A. Ilryan, of Washington; Jf. P. Annsby, of Penn- 
sylvania, and P. Schweitzer, of Missouri, to which the reeornmendatioiis 
and suggestions contained in the uddi*<\ss of President Alvord were 
referred, reported us jbllows: 

Jiemhrdf FiiHt, that a Hporial coiriiiiittoe of three, of wliich the retiring firesideiit 
Bhall l)eehairman, he ap]»oiiit(‘(l to <‘0<lily the resolutions and deelarations of previous 
meetings of the AHso(‘iat ion concerning nniff>rinity in action nii the ]>art of tho col- 
leges or staitnuis in matters of common interest, said eoinmittet^ to report at the next 
annual convention of the Association. 

Second, that the e\<*<*utive <’ommittee he re«iuestt‘<l to prepare a circular letter 
enihoilyiiig such CAtraids from tlie president’s address as ina> he proper to set forth 
sueeiiietly tin* objects and utilit> of this Association, and to forward the same to 
such colleges and stations as may iH»t now Ix' ii)ein)>ers of this Asso<‘iation, with a 
view to secure active mcinhcrship in the Association of cvc,ry college and station 
eligible thereto. 

Third, that the executive <‘omiiiittee he reipiesled to consider the advisability of 
assigning a phu^e on the progi'ain for the next annual (‘onveiition to the diseussiou 
of the matters of station hullelins and the pai ticipalioii of the stations and colleges 
in fanners* institutes, agricultural cxluhitious, etc. 

Fourth, that the c.xecutive committee he instructed to contiuue the effort to secure 
the estahlishment of an ollice of laud-grant colleges in tlie Ihircau of Kducatiou, 
Department of the Interior, on the line recoin mended by this Assoeiatioii at the 
eighth annual convention, approved h> the honorable Secretary of the Interior, it 
being the ojiinion of this Assoidation that the pro\ ision made for this purpose by the 
lost Congress is ina<hM)uale for such an otliee as was conteuijdated in the recommen- 
dation of this Association to the Secretary of the Interior. 

FiUh^ that this Association cordially approves of and indorses tho sentiments 
expressed by the president in his adilress, as follows; ‘‘It is <*erlain that (^ongress 
never intended h^\ land grants or anuiiitii's to n^lieve any State or Territory from 
the duty of ]>roviding its own high schools and grammar schools. . . . The legality 
of applying the so-calleil * Mornll funds’ to the support of pn‘}iaratory departments 
is to he doiihlod in any case. Jn a few exeej»tion;il instances tho circumstances may 
justify a land-grant college in luaKing tem]>orury provision for preparing stu- 
dents for its college i lasses. Hut the expense of such work should certainly he 
met from other funds as soon as piKssihle, and the responsibility of public school 
service of all grades thrown upon local authorities. The iiislitntions in affiliation 
with this Association should in all resjiocts be (‘olloges in fact as well ns in name.” 

Sixth, that this Assuciutiou emphasizes the importance of so administering and 
aecounting for the ‘'Hatch fund ” as to preclude any charge that it is being divertetl 
fl^m its solo legitimate object, viz, agricultural experimentation and research and 
the dissemination of the results thereof, and to that end In^artily indorses and 
reafhtms such portions of the report of tho committee of this Association of date 
Oetaber 19» 1887, as refer to this subject. 
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Se^entli^ that it is the opinion of this Association that the efficiency and success cf 
station 'work will be most effectually secured and the business affairs of the statloiis 
most efficiently conducted by the organization of each station with a single eacaontiYe 
head responsible to the governing board of the institution and repiesenting the sta- 
tion in its relations to the public and to the Pepartment of Agriculture. 

After an earnest discussion resolutions five and seven were laid over 
one year for action and the others were adopted. 

Methods of instruction in teaching agriculture^’ was jiresented in 
general session from the section on college work, and discussed by T, I\ 
Hunt, of Ohio, and others. Professor Hunt stated that while he was 
unalterably committed to tecbuical instruction in agriculture, he would 
prefer a man well educated in Greek to conduct a farm for him to one 
poorly educated in agriculture. He believed that the jirevious training 
of most students had prepared them to do much more proficiently than 
to thinh Special attention should therefore be given to their mental 
training. He gave in some detail his methods of instruction and steted 
that there was at present no well formulated system which (x>uld be 
followed. He advocated an attempt to formulate a schedule to be fol- 
lowed by all the colleges. Until this was done the science of agricul- 
ture could scarcely rank with other sciences. 

W. M. Hays, of Minnesota, gave an outline of courses in agriculture 
in the University of Minnesota. He advocated the laboratory system 
of instruction in the higher college work and the establishment of high- 
school courses in order to reach the masses. 

W. W. Cooke, of Colorado, discussed particularly the 4-year college 
cxiurse and opposed manual training in agriculture except for illustra- 
tive purposes. 

A. C. True, of this Office, thought that the professor of agriculture 
should give more attention to methiHls of teaching. It was of primary 
importance that he should carefully consider the selection and onler of 
topics to be taught and the way in which they should be impiirted to 
the student. Ho stated his belief that by pursuing this method the 
earnest teacher would be able to develop a course in agriculture along 
the right Hues, as had been done in other subjects. 

The second subject presented liy the section on college work, ^^What 
studies should be embraced in the 4-year B. S, course?” was taken 
up by A. Ellis, of Colorado, who compared the course of 30 years ago 
with that of the present time. He thought the tendency to-day was to 
specialize too soon, and he advocated giving a well-rounded course 
before taking up a technical course. 

P. P. Anderson, of Kentucky, spoke of the multiplication of degrees 
in American colleges and of the difficulties which were to be met in 
attempting*to get in a 4-year course all the studies necessary for a 
well rounded education and at the same time enough of the scieutifie 
studies to make it worthy of the designation of a technical coarse. 

B* W. Hilgard, of California, stated that the aim should be to give 
a high educatioB. Colleges were organized to teach the sdexiees# 
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Tliey are not expected to teach the rank aod file of the farmers, but to 
educate the leaders, the teachers, and investigators. It is more credit 
to educate a few well than a large^ number i)oorly. 

J. H. Connell, of Texas; T. F. Hunt, of Ohio; A. C. True, of this 
Office; H.T.Freuch, of Oregon, and L. B, Wing, of Ohio, were appointed 
a standing committee whose duty it shall be to report annually upon 
the best methods used in tlie vjwious colleges of tlie world for the 
instruction of students in the practical and scicntitic finds relating to 
agriculture with a view to reducing instru(dion in agriculture to peda- 
gogic. form. 

0. S. Murkhiud, of New Hampshire, reporting from the committee on 
entrance requirements for college courses, appointed at the last conven- 
tion, said that it was deemed advisable to wait until a similar commit- 
tee of the Society for the Promotion of Ungiiieoring Udiication had 
linished their investigations and made a report before taking action on 
the matter, Tlie report was acce[)ted and the committee continued. 

A paper on ‘‘ How shall w e teach horticulture?” was read by W. K. 
Lazenby, of Ohio. Ih^ urged that while horthiulture should be taught 
as an art instruction in correlated branches should b(‘ included in hor- 
ticultural (jourses. More attention should be given to lloriculture. 

K. S. Goff, of Wisconsin, discussed two classes of students: (1) Those 
who have had scientific training — wdth this class horticultural instruc- 
tion is an easy matter; (2) those having only a common-school educa- 
tion, no training in sciences, and undev(‘loped pow'(‘rs of observation. 
It is difficult to iiiten\st this class. It should b<‘ assumed that they 
have no knowledge of seienex*. and they should be interested through 
their hands rather than through their ears. Illustrative experiments 
should be conducted by the student and he should then be questioned 
to bring out tlie whys and wlierefores, 

“ JTniforniity in nomenclature in station ])ul>lications” was discussed 
by H. P. Arnisby, of Pennsylvania, who spoke of the w^ant of uniformity 
and the resulting confusion, and moved that a committee be appointed 
to take the question into consideration and reiiort at the next meeting. 
The following committee was ajipointed: II. P. Armsby, of Pennsyl- 
vania; E. H. Jenkins, of Connecticut; S. M. Tracy, of Mississippi: 
T. P. Hunt, of Ohio, and C. P. Gillette, of Colorado. 

*‘The distribution of salts in alkali vsoils” w^as the subject of a paper 
by E. W. Hilgard, of California. Ho stated that the rise of alkali, 
brought about by irrigation, was not necessarily due to the saline 
character of irrigation w^ater used, but to the fact that the alkali salts 
are simply brought up by evaporation from the soil itself, Kainfall in 
regions where alkali occurs rarely wets the soil to a greater depth than 
3 ft., hence there is an accumulation of alkali at this depth. When, 
however, irrigation water is api)liod to the soil an upward movement 
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of 8oil water sets in and the soluble salts rise to the surface. The 
bulk of alkali salts even in natural alkali lands is therefore accumu- 
lated within easy reach of the surface and of underdrains, and if this 
accumulation is once removed there is little danger that Sufficient alkali 
to do any harm will ever again come from below. Charts were exhib^ 
ited which showed that the proportion of carbonate of soda (black 
alkali) decreased as the surface was approached and confirmed the 
conclusion ^Hh at whenever an alkali soil is sulijcctcd to the action of 
stagnant water or of abundant moisture without aeration the forma- 
tion of black alkali will take ]>lace.^’ 

A paiier on Developiiieiit and modilications of the mouth part of 
insects,’' illustrated by stereoptieou views, was read by J. B. Smith, of 
New tlersey. 

A paper on “The thc^oreti(‘al rn. practie>al work of an engineering 
coarse” was presented by L. 0. Colburn, of Wyoming. 

F. W. llaue, of West Virginia, read a ijajier on “Some undefined 
duties of station horticulturists.” 

A ])aper on “The bactm'ial tiora of fore-milk” was read by II. L. 
Bolley, of North Dakota. 

A. C. True gave a brief account of the work of the Ofiicc of Experi- 
ment Stations (luring the past year, as jirelimimuy to the reading of a 
paper on “Permaiicut elements in (‘xp(Timcnt station work.” lie 
stated that Ameri(‘a.ns liave liardly yet grasjied the idea of perma- 
nency in educational and scientific institutions. Changes in the gov- 
erning boards, and in the working fontes of (‘olleges and experiment 
stations an» far too frequent to strun* tlie b(\st results in edinailiou or 
experim(‘ntal inquiry. Tln^ tenure of olliee in these institutions should 
be suttieieiitly long to encourage the planning of thorough investiga- 
tions and insure their management under a consistent policy until 
valuable results could reasonably be cxp(Hd(*d. The iutrodiKdion of 
liolitical or other disturbing intlueiuM*s should be carefully guarded 
against. A system of annual elections of college and station officers 
is both foolish and cruel. Tin* permanency and value of station work 
would be enhaiieed by givdng the station such an organization as would 
make it stand out clearly as a distinct ibipartment of the colh‘g<‘. Per- 
manent records of exp<*riments should be k(*|)t on a thorough plan as 
the proj)eity of the station. It is an important function of the experi- 
ment station to accumulate data which may serv(^ as a mine of infor- 
mation to future investigators. Every station should expect to gather 
many facts which it did not intend to publish. Some experiments 
should be undertaken which must necessarily run through a long series 
of years before useful ])rac.tical results c,ould be expected. The stations 
have done enough alremly to (dearly demonstrate the value of their serv- 
ices to farmers. They may now be cousidered as permanent agents for 
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iinpiH)Vliig agriculture. Their organizatiou and work should therefore 
be of a character befitting institutions establishe<l for all time. 

The same committee, to which the president’s address was referred, 
after consideration of the pa.per of Director True, reported the follow- 
ing, which was adopted : 

That the aseociatiou hetirtiJ}’^ iudoreeH the ionH cMuitaiiK^d iu the addrens of 

Ilirector True upon “ roriiiaueut elemoiitK in experiment station work,'^ and that in 
particular it regards rcasotiable permanence in tenure of oUit'o of the governing 
body and the station otlicers, ami the prc])aratioii and carcd'iil preKcrvation of ftilh 
systeiualio, and accural rrc'ords a« €»H8ential eleimmts of successful station work. 

A call of the roll of States developed the faei that at least 18 States 
have no legislation ])rovi<liiig for the eontrol of tubertMilosis, but iu 20 
this is provided for either by special legislation or in tJii^ general laws 
relating to contagious diseavses, boards of health, etc. 

A petition signetl by 11 members of the Association for the organiza- 
tion of ii ])ermancnt S(*<‘tion on agricultural migiiieering and irrigation 
was presented to the I'onvention and referred to the executive commit- 
tee. This (‘oininitteci reporte<l iiufavorabl> on the proposition, and its 
recommendations were adopted by the convention. One session of the 
section on agrhmlture and < heinistry, however, was ilevoted solely to 
the consideration of inigntioii subjects. 

A committee^ consisting of the idiairnian of tlie executive committee, 
VV. M. Ila.NS, of Minn(‘sota, and the secretary of the Association, was 
ajipointed “ to <‘oiifer with the Department of Agriculture with refer- 
ence to the prejmration ami ]>ubliciiiioii of a catalogue of literature for 
the use of teachers and students of agrieulture, with power to arrange 
for the publication of such catalogue if this is found to be jiriwiticahle.’’ 

A eominitte<^ of tbn‘e, 11. H. (loodell, A. (J. True, and 11. h], Alvord, 
was apiioinkMl to codify iin])ortant acts of tlie Association in previous 
years. 

The following ainemlment to the constitution \\as olfered by 11. P. 
Arinsby, to be acteil u[)on at the next meeting of the Association: 

No didogato Hliall v(d(*. in muro llinn onr :iml cucli diJogate Khali, when 

proHcntiiig Ink fOMleiUialK, doHignatr the 8<*i‘ti<»n Jii wlin h he intonds to vote. 

The consideration of the ainemlment to th(‘ constitution changing 
the name of the Association, projiosed at th(‘ last ( oinention by U. W. 
Silvester, of Maryland, >\as laid over. 

A resolution reeonnnending the atloptioii of the metric system as the 
legal standard of weights and measures, introduciul by II. »l. Wheeler, 
of Rhode Island, was lai<l on the table. 

The convention ratified a resolution reported from the section on 
agriculture and eheinistry providing for the reporting of the results of 
dairy tests in terms of butter fat, using the faiitor 1^, for converting 
into butter (see report of the section, ]>. 177). 

Besolutions on the death of Drs. N. S. Townsend and E, 1>. l^orter 
were adopted by tlie convention. 
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The invitation to hold the next convention of the Association at 
the University of Minnesota was referred to the incoming executive 
committee. 

By the courtesy of the Chamber of Commerce of Denver the Associa* 
tion enjoyed a car ride through the principal streets of the city. There 
was also an excursion to Fort Collins, where the Association was very 
hospitably entertained and afforded ev<‘ry opportunity to examiiie the 
buildings and work of the agii<5ultural institutions located there. 

The officers of the Association for the ensuing year are as follows: 

President, S. W. Johnson, of Connecticut; i ico-preHidents, C. Northrop of Min- 
nesota, J. H. Connell of Texas, S. W. Hohinsoii of Ohio, K. A. Bryan of Washing- 
ton, R. H. Jesse of Missouri; secretary and treasurer, J. M. Washburn, of Rhode 
Island; executive coniiuittee, the president, secretary and tretisurer, and junior ex- 
president (H. E. Alvord), 11. 11. (Joodell of Massachusetts, A. Ellis of Colorado, H. C, 
White of Georgia, and E. B. Voorhoes of New Jersey ; bibliographer, A. C. True, 
of Washington, I). C. 

Section on agriculture and ehemifttrg. — Chairinau, C. (»e(»rgesou, of Kansas; vice- 

chairman, C» F. Curtiss, of low'a; secretary, H. J. Patterson, of Maryland. 

Section on college work, — Chairiiiun, A. A. Johnson, of AVyomiug; vice-chairnian, 
J. E. Stubbs, of Nevada; secretary, E. DaNonport, of Illiuols. 

Section on entomology. — Chairinau, O. Lugger, of Minnesota; secretary, G.C. Davis, 
of Michigan. 

Section on horticulture and botany. — Chairman, F W. Card, of Nebraska; secretary, 
H. L. Bolley, of North Dakota. 

Section on mechanic arts. -^(Jh airman, J. W. Lawrence, of Colorado; vice-chairman, 
S. Fortier, of Utah; secretary, F. 1\ Ainlersoii, of Kentucky. 

MEETINGS OF THE SECTIONS. 

Ill the section on college work i). 0. (leorgesoii, of Kansas, briefly 
discussed agricultural education iu Denmark. The agricultural courses 
in Denmark differ materially from those offered by our schools and 
colleges. They are practical but strictly technical, embracing no sub- 
ject which does not relate directly to agriculture. 

E. W. Hilgard, of ("aliforiiia, spoke of agricultural instruction in 
Prussia, stating that training in this line is of a very high character 
and that the stu<leiits are in demand for superintendeuts of large 
estates. 

In the section on agriculture and cliemistry, E. B. Voorhees, of Hew 
Jersey, presiding, W. O. Latta, of Indiana, opened the discussion on 
^^Methods of plat experimentation,^’ devoting his attention esiiecially 
to the size and arrangement of plats for held experiments. He advo- 
cated long, narrow tenth-acre plats with intervening si)aces one-half 
the width of the plats. These plats should be arranged in series and 
the treatment duidicated or triplicated if possible. Plowing and 
harvesting across plats, but harrowing lengthwise and counting vacan- 
cies and calculating the yield as though the stand were perfect were 
advocated. 

C. 0. Georgeson, of Kaiisns, preferred one-tweiitieth acre x>l^ts of a 
long narrow form with 2-foot spaces between. 
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B. J/ Bedding, of Georgia, preferred a large imiuber of suiall plats, 
say about 400 sq. ft., with boards bounding tbo sides of tbc xdats so as 
to preserve tlie exact margins. 

B. W. Hilgard, of California, criticised x>lat experiments on account 
of the insufficiency of data regarding the character of the soil. He 
insisted that soils should be more detinitely deiined, and that a limited 
number of points should be investigated at one time. 

A discussion on the subject, Shall the n^sults secured in dairy tests 
be stated as butter fat or its equivalent in buttcrf The ud(»ption of a 
couversiou factor” ^vas o]»eiiedby II. I\ Aruisby, of Pennsylvania, and 
I>articipated in by W. W. Cooke, of Colorado; C. F. Curtiss, of Iowa; 
C. I). Smith, of Michigan; T. L. IIae(*ker, of Minnesota; H. E. Alvord, 
of this Department; and M. A. Seovell, of Kentucky. The matter was 
finally referred to a committee of three, consisting of C. F. Curtiss, 
H. P. Armsby, and W. W. Cooke, whicli reiiorted as follows: 

Jiesolvedf That this AhhociuIioii re<'Otnineti<ls to tlit^ Hoveial stations that the roKultB 
of testa of dairy <owfl or herds be expressed m terms of hnttt r fat, and that when 
desirable to express these records m terms of approvimate eijui valent in butter that 
such oqu»valent be eomimted b^ multipl>ing the amoniit oi hiittei lat lij IJ 

The factor is based upon the results of the Columbian Dairy Test, 
in which it wqis found that on an average 117.*> lbs. of butter was made 
Irom each 100 lbs. of butter fat in the whole milk. * 

In discussing the subject, ‘^A practicuni in stock feeding,” il. P. 
Armsby, of IVjinsylvaiiia, stated tliat one of the ditticiilt problems that 
ponfront the teacher in agriculture is to piovide ]>ractical or laboratory 
work. The method that he adopted with his classics during the jiast 
winter was as follow^s: The class wqis divid(‘d into 3 sections ami a cer- 
tain number of cows assigned to each section. General instnietioii by 
lectures upon comparative value of the feeding stull's on hand and the 
prices of the same, together with the jnevious records of the lespective 
cows, were given to eacli section. I'lie class Avas then required to feed 
the cows and keei) a record of the x)roducts. The system apparently 
worked well and served tf) fix the subject in tlic minds of the students. 

Apaxier on ‘‘Practical methods of maintaining fertility” was read by 
J, H. Connell, of Texas, whicli discussed the eeonomy of using legumi- 
nous crops as green manures and suxqilementing them with (*onimercial 
fertilizers. The necessity for calling attention to tlie wastes on the 
farm and explaining methods of conserving its manurial resources was 
particularly dwelt on. 

“Individuality as a x>riine fiw;tor in experiment station feeding” was 
discussed in a paper by O. D. Smith, of Michigan, in which he clearly 
brought out the necessity for a careful xirehiniaary study of the indi- 
vidual peculiarities of the animals under trial in order to ascertain with 
any degree of certainty the effects of the firnd. The paper was illus- 
trated by charts showing the results of experiments conducted at the 
Miehigau Station. 

43aO_Ho, 3 2 
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^‘TUe objects of experimentiBg in <lairy feeding^ was tbe subject a 
discussion which was opened by W. W. Cooke, of Colorado, who stated 
that there was little question ten years ago that a ratio of 1 :&,4 was 
the proper one for a dairy cow. Under present conditions of expensive 
albuminoids and cheaj) carbohydrates and fat there is tendency to widen 
the ratio, the latter frequently being 1:7, not because this ratio is the 
one best suited to the animal, but because it is commercially the cheap* 
est. He advised experiments looking toward (he establishment of a 
proper ration from tlie physiological rather than from the commercial 
stand]>oint. 

A. A. Mills, of Utah, read a paper on ^‘Length of periods in experi* 
meat station feeding,” in which he called attention to the danger 
of error in drawing conclusions from short periods, illustrating his 
remarks with results obtained in feeding periods of different lengths at 
the Utah and other stations, all of which indicated that short iieriods 
gave very misleading n^snlts and could not be relied ujion for conclu- 
sions. 

On the subject of ‘^Digestion 4‘xi)eriments” TI. P. Armsby, of Penn- 
sylvania, exhibited charts showing the averages of dig4‘Btion experi- 
ments with maintenance rations. He also showed harness apparatus 
for collecting urine and exmeta. 

On the subject of ‘‘ Late ]»rogress in soil analysis” K. W. Hilgard, of 
California, discussed the success of soil analysis as conducted in Europe 
and America, and gave a critical review of progress in attempts to 
devise methods ot* determining available plant food in the soil. He 
reported analyses of a number of California and Hawaiian soils, using 
nitric acid sp. gr, 1.2, hydrochloric acid sp. gr. 1.115, and 2 i>er cent 
citric acid as solvents; and determinations of the nitrogen content of 
the soil hnmus. The results are thought to justify — 

hope that we are on the trail of a method for the dt^fmito aHcortninnient of 
the condition of a soil as to available (noii-nitrie) iiitroj^en, which with the method 
of Dyer for the corresjioudinji: deteniiiiiations with respect to potash and phosphoric 
acid, when all are perfected, would effectually solve the ])rohlom of the manure 
requirements of cultivated soils, that has so long resisted the efforts of chemists. 
There can he no doubt that differences in the other soil ingredients will induenco 
the lower limits of each ot the throe primarily imx>ortaut substances ; more especially 
will the presence or absence of an adequate amount of lime to keep the sod in a non- 
acid condition and to i)erform the many other impoitant functions of that base, be 
doubtless found very important. '' 

In a session of this section devoted by agreement to the subject 
of irrigation, L. G. Carpenter, of Colorado, gave an explanation and 
general outline of tlie irrigation systems in use in Oolor^o. 

W. W. Cooke, of Colorado, spoke of the use of siphons made of 
terra-cotta piping, with cemented joints, for conveying water to highm* 
portions of the farm than that reached by tbe general system of ditchee. 

In the section on hortienltnre and botany L. H. Pammel, of Iowa, 
read a paper on “Weed studies,” in which he called attention tot^ 
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gMii impoHmtse of weed^ to the farmers of the United States, discuss* 
ing the sutiiiect from both the scientihc aud the practical standpoint. 
He advocated the display of specimens of noxious weeds, acxjoinpanied 
by plainly written doscriptions, at various localities in infested areas, 
and also commended the use of large poster bulletins and newspai>er 
notes. 

Professor Pammel also read a paper on Ba<5teriological methods and 
bacteriological work.’’ 

Under the title of ^‘A new spraying apparatus,” E. S. Goff, of Wis- 
constn, described an attachment fV)r spraying puiniis for keeping the 
spray solutions thoroughly mixed during application. 

A paper on “Value of fruit tests in different localities,” was presented 
by M. H. Beckwith, of l>elaware, in which a more careful study of the 
adaptability of diflerent varieties of fruits to iiarticular localities was 
advocateil. 

F. W. Card, of Nebraska, preseute<l a paper on “ Soil moisture as 
influenced by local factors,” in which the necessity for a liberal supply 
of soil moisture in oriler to obtain vigorous and healthy jilant growth 
was iiointed out. 

A, Nelson, of Wyoming, read a jiapcr on The relation of systematic 
to the economic botani(*al work of the station.” ile advocated a liberal 
interpretation of the ]mr])os(‘s of the station, believing that each station 
should have a special line of investigation and that its w’ork should be 
utilitarian in all cases. 

II. L. Bolley presented a paper on “The necessity of a fuller con- 
sideration of nonlocal conditions in botanical investigations.” Fie 
maintained that station work along botanical lines had been somewhat 
too local. Hi* insisted that local conditions sliouhl be studied in their 
general relations, and that in this respect there should be more unity 
and codfieration among the stations in the I’nited Stat(‘s. “Let ns 
have iwscurate publication and let stations repiiblisli instead of trying 
to reinvestigate.” 

In addition to the iiapers noted above, the following Avere also read 
before the section: “The forage problems in the West,’’ by J. W. 
Tourney, of Arizona; “Methods of studying parasitic fungi,” by G. F. 
Atkinson, of New York; “Soil treatment for fungus diseases in con- 
nection with crop I'otation,” by B. D. llalstt‘d, of New Jersey; “Is 
variety testing of sufficient importance to justify its cost?” by S. A. 
Beach; and “Results reached in crossing,” by J. L. Budd. 

In the section on entomology a paper on “ Plant lice of the chrys- 
anthemum” was read by T. A. Williams, of South Dakota, wiiich 
described two new^ species, one a green and the other a brown form, 
and suggested kerosene emulsion as a remedy for these insects. In the 
discussion which followed the facts were brought out that the green 
species was quite readily controlled by the ordinary methods employed 
b;^ floi^Sts^ but that the dark-colored species required a different treat- 
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went. J. B. Smith, of New Jersey, reported tiiat be had used fWaes 
of bisulphid of carbon for this puri>ose with snccess. 

T. D. A. Cockerell, of New Mexico, read a paper entitled “The ento- 
mologist’s piatiorm,” in which he urged the de.sirability of entomolo- 
gists deciding upon some detiuite plan to further those reforms con- 
cerning which tln-y are all agreed. The first plank of the proposed 
platform related to the prevention of the spread of noxious insects, and 
especially scale insects. The second related to publications, and the 
third to instruction in entomology. 

In a paper “On the study of forest-tree insects of West Virginia,” 
the writer, A. 1). Uopkins, of West Virginia, expressed the opinion 
that 10 per cent of the immense loss caused by these insects could be 
prevented by the ado]>tion of simple ]»ractical methoils of combating 
the pests. Among the latter he enumerated attention to the date of 
cutting, to barking, and other methods of handling trees cut for timber 
or economic purposes. 

A paper by the saim* author was presented on “The plum-tree gall 
mite,” describing the characteristics of the insect, the nature and 
extent of its in.juiy to trees, and noting the failure of ordinary methods 
of treatment. 

(1, P. (lillctU*, of Coloi ailo, reaid a pajier on “ Two leaf rollers,” in 
which he described two species of this insect which are very prevalent 
and destructive in (lolorado. Experiments by the author have shown 
that it may be destroyed either in the egg or worm state. In the first 
case the most successful remedies are very strong kerosene emulsion 
applied during the winter, or an a])])lication of ordinary w'hitewash just 
before the eggs hatch or about tin* time the buds of the trees begin to 
open. In the second (aise Paris green applied in water in the proiiortion 
of 1 lb. to 75 gal. of wati'r with about 2 lbs, of lime added has been 
found efteetive. The first application of this insecticide should bo made 
as soon as the rolling of the leaves is perceptible, and the application 
should be repeatisl once in 2 weeks as long as needed. An interesting 
fact noticed iu connection with the destruction of this pest is that a 
bacterial disease has ajiiieared at Port Collins that has destroyed the 
worms in large numbers. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTBT. 

The determination of nitrogen in fertilizers containing nitrates, 

n. C. Sherman {Jour. Am. Chnn. IKoe., 17 (IHUr,)^ Xo. 7, pp. 567-576).— 
After a test of the various official methods for the estimation of nitro- 
gen, the author reached the following conclusions: 

‘‘(1) For fertilizers contamin^ little or no rhlonds tin* official nu*tlio(lH are per- 
fectly reliable if flic directions are followeil closel\ iuhI the digestion in the modified 
Gunning method is continued for a shorf time after the liipiid has become practically 
colorless. . . . 

**(2) In working with samples containing considcraldc amounts of <*hlorids it is 
advisable to use the modifn'd Kjcldahl (zinc dust) method ami to cool the acid 
mixture before adding it to the substance. It appears advisable also to digest for 
some tune at ordinary tempcratiin^ before adding zinc dust. .No w ay lias been found 
by which aceuratt^ resiilts can Ihj obtained by the modified Giinuiug method in the 
presence of large amounts of I'hlorids tog<‘ther with high ix'reentages of nitric 
nitrogen. 

^‘(3) When determining high percentages of mtric nitrogen by the modified Gun- 
ning niethml it is nee<‘ssaiy cither to continue the boiling for some time after the 
contents of the flask have become tolorlcss, or to use permanganate to complete the 
action.” 

— J. r. 81 'KKET 

The citrate method of phosphoric acid determination, with 
special reference to insoluble phosphates, l'\ Bergami {Jour. 
Franklin Inst., liO ( 1S65), Xo. J, pp. 1.39-152 ). — ^Tlio author used the fol- 
lowing method: Boil 2 gm. of saiuidc with 40 ec. eoncenf rated nitric 
acid and 10 ee. hydrochloric Jicid ; dilute to 250 cc. Mix ali<iuot parts 
corres]H)iMling fo 0.2 and 0.4 gm. of substance witli 25, 50, 75, and 100 ev. 
of citrate solution, respectively. After adding 25 cc. oflicial magnesia 
mixture the complete preeiidtation of magnesium-ammonium phosphate 
is effected by vigorous stirring with a glass rod for half an hour; the 
precipitate is treated as usual.’ The results showed that success de- 
pends largely on the amount of citrate solution used. In high-grade 
pliosx)bates (20 to 35 j)er cent) 50 to 75 ee. of citrate for 0.2 gm. of sub- 
stance, or 75 to 100 ee. for 0.4 gm., give the best results. 

In testing this method for insoluble [diosphoiic acid tlie author ob- 
tained slightly lower results than by the molybdate method, probably 
due to an excess of citrate. When the magnesia mixture is mldcd the 
solution must be vigorously stirred for half an hour. The filtration must 

’The citrate woe made according to Maerckcr's formula: 150 gm. citric acid die- 
■olved ia water, 500 cc. of 24 per cent aiumouia added, and whole made up to 1,500 
CO. by addition of water. 
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also be done with great care, owing to the finely divided state of the 
precipitate. 

While the author’s work is only preliminary in its character, his suc- 
cess with the method promises to make it available as a quick and 
practicable one for the estimation of phosphoric acid. — J. p. street. 

On the determination of small quantities of phosphoric acid 
by the citrate method, E. G. Runyan and H. W. Wilev {Jour, 
Am. Chew. Soc., 17 {1K)5), l^'o. 7, pp. .71,1-5 Id), — The authors reached 
the following conclusions: 

“ (1) In all cases of Baiii]>les of tricalcinm pliospliate, nr acid phospha1«8 made 
therofrniii, cuntainiii^ the usual accoiiipanyin;; substanceH, the pliosplioric acid may 
1>« correctly estiinfitod by <liroct precipitation w ith inai]fiit*8ium citrate. 

Tn all caHea of the analj^sirt of natural rock phoHpbaien containing le«8 than 
6 per cent of ^diosplioric acid it is necessary to fortif> the solution before ])recipi- 
tation by adding a measured quantity of a solution of pbos]>horic acid of known 
strength. 

** (3) The fortifying solutions omploj’^ed may he made cither Iroiri natural tricalcinm 
pliosjdiatcs or from chemically piiro ]diospbate salts. 

( 1) The direct ]>recipitation of the phosphoric acid in the ]»rcsence of ammoniuiu 
citrate by ammoiiiacal magnesia mixture is a qiiic’ker and less expciisnc jirocess 
than the ofticial molybdenum method and leads to results iwpially accurate.” 

The natural iron and alnininiuin pliospliates wort^ not tested. — J. P, 
STREKT. 

The chemical nature of diastase, T. B. Osborn k [Conneeiieut 
fitate aSVu. 19:^-207; and ^four, Amer. Chem, kSov,^ j[7 (lS9/J)y 

No. S^pp. 5S7-C)()S ). — In Ills investigations of the proteids of wheat, rye, 
and barley tlic author has found tlie same albumin in all of them, and 
was impressed with the close relation between the temperature at 
which tliis albumin eoaguhiles and at which diastase begins to lose it^s 
activity. Since the atpieous extracts of these seeds possess consider- 
able diastatic ])ower it Avas suggested that this might be due to the 
albumin. The results here reporte<l are regarded as preliminary. The 
method used for ])reparing the enzym, which differs from the one usually 
emi>loyed, was to — 

separate the proteids from the carbohydrates and other soluble snbstanoes 
by saturating the extract with ammonium sulphate, thereby precipitating the fer- 
ment and i>rotcids togidher; next to remove the proteid existing as globulin by 
dialysis; and then, if possihle, to separate the albumin and proteoses by iVactional 
precipitation with alcohol. In following this method a measured quantity of malt 
extract was saturated with ammonium sulphate, the ])rccipitated proteid matter Avas 
filttTod out, dissolved in water, and the clear filtered solution made up to the volume 
of the original extract. This solution w'as found to have the same diastatic power 
as befori) lirecipitation, thus showing that aiiiniouiiim sulphate had not injured the 
diastase. Throughout my work diastatic power lias been measured by Lintner^s 
method. 

Lintn(a'’s method of extracting the malt with water containing 20 per 
cent of alcohol was tried and found “ not suited for a subsequent pre- 
cipitation of the proteids with ammonium sulphate.” Ily fractional 
precipitation of the aqueous extract of 10 kg. of malt 5 separate preoip- 
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itates were obtained, which were further split up by treatment with 
water and saline solutions, and the preparations studied. 

tbe drat place, it is plain that we have in onr malt extract a globulin, an 
albumin, and at least one, more probably two, forms of proteose. I believe the sub' 
stance soluble in salt solution to be a true globulin, since it so readily assumes an 
insoluble form, and also because a much larger quantity of the same body was 
obtained by extracting with 10 per cent salt solution the malt residue remaining 
after the extraction with water. I also think that at least two forms of proteose are 
present. 

** A part of the proteose was precipitated by alcohol more readily than the albumin, 
while another part was less readily precipitated, lleside the albumin, globulin, and 
proteoses, we have also to take account of the ^albuiniuate’ or insoluble forms of 
the albumin and globulin.^* 

From the fractional precipitate ]So. 4, preiiaratioii No. 15 wasebtained 
by extracting with water, dialynis jii water and in alcohol, and treat- 
ment with absolute alcohol. This i)rei>aration was a. very emu’getic 
ferment, having a diastatic iiower of (>00, and on this account was more 
fully studied, with the following results: 

** Dissolved in watcM-, this substance gave all the usual protcid reactions, and when 
heated slowly became tiirbul at .'iO .and gave a lloeeiilent eoaguluiu at .'>6 . This is 
exactly the temperature of coagulation of the albumin ( leucosiu) which I have pre- 
pared from >vheat, rye, barley, and malt with ulentical eomjmsition and properties. 
The aqueous extracts of these grains have, moreoviT, a strong diastatic action on 
starch. 'Hie amount of eoagulable ulbuiiuu m pro])aration 15 was determined, and 
found to be 53.2 ]ier cent of the dry suhstanee. 

These facts point strongly to the albumin as being the diastatic substance, yet 
there are several facts, hard to explain if this he true, which can not he overlooked. 
Although in general tin* diastatic ]»ower of mv lueparatimis was gieater the larger 
the amount of eoagiilahle alluirnin they contained, 1 have never yet been able to 
establish any uumerieal relations between the two. In no case have I found any 
diastatic ai-tion with solutions free from alhiimiii. Furtlit*rmore, the activity of my 
preparation 15 is such as t<i require a inu<*h gieatei iliasiatic power for malt than 
this shows if its eoagulable allmmin is theeii/yni . . . 

**The only explanation of this that occurs to me, is that the active diastase is a 
eomhinatioii of albtimiu with some other body, presumably the proteose, which 
breaks up on beating, yielding coagulated alhumiii, and that, besides this combined 
albiiniin, free albumin is also present, wdiieh has no diastatic jiower, hut which is 
coagulated at the same time. There is no direct evidence, how'ever, that this 
hypothesis is c<»rrect. . . . 

** It seems highly probable that diastase is a triu‘ pioteid, for if "we consider the 
extremely minute quantity of preparation 15 re*[uired to ])roduee large aiiionnts of 
maltose, it is hard to hcUcve tliat this action is due to some siihstanee adhering to 
the protcid to the extiuit of only 3 or I per cent at the most. II smdi were the case 
it is also remarkable that tlie euzym should adhere in so much greater ipiautity to 
the particular precipitate rejiresentcd by preparation 15 than to any of the other 
nnriieroiis fractions. If diastase, then, is to he considered as a true proteid, it is 
evidently either an albumin, a combination of an albumin with a proteose, or a pro- 
teose. We have seen that those fractional i>reeipitates wdiich consist largely or 
wholly of proteose have little or no diastatie action, amylolytie power being man- 
ifested most strongly in the fra<!ti(mH containing the most albumin and least in those 
containing bnt little, though not in strict proportion to the amount of the alhumtu. 
It is to be concluded that the diastatic enzyin is most closely related to the albumin 
named leucosln, and it is not improbable that further careful study will show more 
clearly what this relation is.’’ 
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BBtii]Mitioi!i of sugar, Oppeeman (Apoth* Ztg»^ 10 {1895)y pt 21^^ 
abs^ in Jour, Soc, Ohein, Ind.y 14 {1895)^ No, 6^ p, 605), — TUe author 
suggests the following modification of the method of sugar estimation 
where the copper oxid is reduced with liydrogon and weighed as copper: 
After filtering tlie copper oxid into a tube packed with asbestos, wash 
it thoroughly and dissolve in moderately strong nitric acid, avoiding a 
large excess. Precipitate the coiiper electrolytically, wash, dry, and 
weigh. Sufficient (nirrent may be obtained from a coui)le of large 
Daniell cells.— j, p. street. 

The examination of brandy, X, ItooQUES (Cotnpt, Rend,^ 120 (1895)^ 
p, 372; abs,in Ghem, Ztg.^ 19 (1895)^ No, 28^ ReperL^j), 101), — The author 
estimates the total acids by titration with decii-norraal NaOH, using 
phenolidithalein as an indicator, the results estimated as acetic acid; 
the esters by saiionifying with deci normal NaOII, titrating the excess 
of alkali, and calculating the result as acetic other; the aldehydes by 
the colorimetric mctho<l, using fuchsin-sulphurous acid and estimating 
as acetaldehyde ; fiirfurol by the colorimetric method with anilin acetate; 
fusel oil by the sulphuric acid method after removing the aldehydes by 
means of phenylcn-diamin, estimating as iso-butyl alcohol; free ammo- 
nia, amids, and other bases by evaporating with sulphuric acid, and 
determining by the Kjeldahl im^thod. A fairly accmrate conclusion as 
to the value of the brandy may be drawn from these results, especially 
from the relation between the esters and the higher alcohols. The 
results of a number of analyses are given in the original. — w. D. 
BIOELOW. 

The determination of potassium sulphate in wine, L. Huaou^ 

NENQ {Jour, Pharm, et Chim,, ser, 6*, 1 (1895), No, 7, pp, 319-351), — The 
author states that both grape and fruit wines contain sulphur not in 
the form of potassium sulphate, but that this salt is formed on ignition. 
He finds that the organic compounds jnesent in wine have no solvent 
eflect on barium sulphate, and recommends that the sulphuric acid 
present as sulphate be preeijujated Avith barium chlorid, without pre- 
vious evaporation ami ignition. In eas(‘ the amount of potassium 
sulphate in the ash exceeds by as much as 0.2 gm. that obtained by 
precipitating directly from the Avine, th(‘ author is inclined to regard 
it as ail iiidi(5ation that the wine was made from raisins or dried fruit. — 

W. D. BIGELOW. 

The detection of salicylic acid in wine, M. Spica (Oazx. ehim, 
Ital, 25 (1895), pp, 207-216; abs, in Ghent, Genfbl, 1895, No, 23,p, 1084 ), — 
The author considers tlie metlKwIs of Girard and lioese the best that 
have been suggested for this purpose. In these methods the wine is 
extracted Avith ether, the ether evaiiorated, and the residue extracted 
with petroleum ether, Avhicli dissolves only the salicylic acid. The 
author suggests another method, which he states is both more rapid 
and more sensitive. He extracts the wine with ether, evaporates the 
ether from the extract, adds to the residue a drop of nitric acid, warms 
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tib6 luixtiird cateMljr, and tlieu adds 2 to 3 drops of ammonia, when 
in iM presence of salicylic a(>.id, the characteristic yellow color of am- 
monium picrate appears. One cubic centimeter of water is then added, 
and the presence of picric acid is confirmed by dyeing fat-free wool. — 

W. D. BIOEIiOW. 

Estimation of wolatile acids in wine, E. Bttbokkb {Gompt. Rend., 
130 (1895), No. 32, pp. 1323-1228). — The author obtains as liigh a per- 
centage of volatile a<!id8 by distilling with steam as by distilling in 
vacuo, and concludes that the former method is entirely satisfactory, 
fie suggests b.70 gr. per liter (calculated as sul]>huric acid) as the max- 
imum content for French wines and l.C gr. per liter for Algerian and 
Tunisian wines.— w. i). niarxow. 

New combinations of argon— synthesis and analysis, Beutuelot ( Compt, Itend.j 
m {1895), No. e4,pp. md-tiilB; Chem. Ngwh, 7d (1805), No. JS58, pp, 1, ?). 

Concerning a new phosphoric acid (HOP.Oio) and certain of its compounds, 
F, Schwartz {ZtBchr. anorgan. Chfm., 9 (1895), No, 4, pp. 249-90(1), 

Preparation of phosphoric acid, .1. \<)X KtymukivE and W. F. Jobbins 
Zig., 19 (1895), No. 47, p. 1098. American patent 510124, May *8, 1895). 

On the combination of fiec nitrogen with sulphur and carbon, Beutiiklot 
{Cmipi. Ifend., ISO {1891), No pp. 1215, 1S10), 

Concerning oxycelluloses, K. AV. Haas and B. Toi.lias {IJehufA Ann. Chem. und 
Phys., m (1895), No. 8, pp. 19h-Wl). 

Researches on the sugar and glycogen of lymph, A. Hastri' (Compt. Rend., ISO 
(1895), No. S4,pp. l.MlO-mS). 

On the presence of laccase in plants, (J. Beriuani> (Compt. Rend., 131 (1895), 
No. 8, pp. 160-168). 

Investigations of pectin compounds, K. \V. Haas and B. Toliens (Liehig^H Ann. 
Chim. nnd Phys., SSO (189:), No. 2, pp. 278-195). 

Combination drying apparatus with constant temperature, K. Ulscmi (Chem. 
Zig., 19 (1895), No. 51, pp. IP'2, 1184). 

Potassium tetraonlate as a standard in acidimetry, A. Bounikuikk (Chem. 
Netvs, 71 (1895), No. 1857, p. 2(/7). 

Note on the “standard” acid solutions, H. 1). Khhmom) (('hem. 72 

(1895), No. 1858, p. 5). 

Concerning a method of analysis for copper salts, L. Sosiki.ni (Staz. Sper. Agr, 
Itah, SS (1895), No. 8, pp. 107-180). 

On the quantitative determination of fiuorin by expulsion as hydrochloric 

acid, 1\ jAi’NAficn and A. Krn/nJEN (Ztsehr. anorgan. ( hem., (1895), No. 4, pp. 
Se7-2?S, ’figs. 2). 

Bimplilled Wagner rotation apparatus for the estimation of citrate soluble 

phosphoric acid, T. Omkis (('hem. Zig., 19 (1895), No. 49, p, 1144). — For description 
of original apparatus son ('htmi. Ztg., IS (1891), p. 1924. 

Bstimation of organic nitrogen by the Kjeldahl method, H. Chai s 61 o (Jour. 
Pharm. et Chim., ser. 6, 1 (1895), p. 542; ahn. in ('hem. Zig., 19 (1895), No, 5(9 Repert., 
p. 186).— Tho author iinds that tlio inercurie oxid used to accelerate the reaction 
causes a considerable error. Copper sulphate in suggested as a substitute. — ^.r, i». 
8TR3&BT. 

On the fixation of iodin by potato starch, (i. Kouvibr (Compt. Rend., V2o (1895), 
No. 21, p. 1179; ahs. in Rev. JScient., S (1895), ner. 4, No. 22, p. 720), 

The copper oyauid reaction in the estimation of glucose, A. AV. Herrard 
(Pharm. Jour, and Trane., 85 (1895), p. 913 \ abe. in Chem. Ztg., 19 (1895), No. 46, 
Raport.fp. 164). 
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Vh0 estimation of pentosans by ToUene’e method, A, Stii^ (O^terr, en^er. 
ZiHkr^ Zuekerind.itnd Landw,, ^4 (ISOS)f p. 29i); ah9. in Chem. 19 J^o* 46, 

Mepert, p* ./65).— The authjr gives the results of his examination of a number of 
different substanoes for pentosans. 

!ilPhe estimation of alcohol and volatile fatty acids, Duclaux (Ann. ImU Pm* 
tsar, 9 (1895)^ p. S6/>; abs. in Chem. Ztg., 19 (ISOJ), Xo. 40, Ii€pert,,p. 165), 

Hesearches on salicylic acid in wine, M. Siuca (Staz, Spisr, Agr. Ital,, 28 (1895), 
No, 4, pp, 246-250, 

BOTAHY. 

The injurious effect of nitrogen acids on plants, J. K5nig and 

E. Hasblhoff {Landtc. Jahrh., 23 (mi), No. 0, pp. 1031-mi).-^On 
account of the numerous sources of nitrogen acids the authors have 
investigated the elfoct on •i)lanls of the fumes of such acids as coni' 
monly esca])c from tlie chimneys of factories, etc. They selected for 
their experiment young* plum, apphs cherry, cln^stmit, oak, and pine 
trees. The trees were jdaced under hell jars and subjected to the 
fumes mixed with air for various lengtlisof time, the amount of the acid 
ill the air])eing calculated as '‘NiOi.” Different amounts were tried on 
the different plants and their etfect carefully noted. In some cases 
where the greater amounts wen* used the h»a\ es quickly became spotted 
with yellow or brown, some of the more tender leaves liecoming quite 
black. In the case of greater dilution the change took place more 
slowly, and in some instancies no evil effect was noticeable after 10 to 
20 hours’ treatment. Tlie leaves from some of the fives were* analyzed, 
and it was found that their nitrogen content in nearly every ca.se was 
increased by the treatment to which they liad been subjected, the in 
crease amounting to from 0.48 to 0.77 per <*(*nt. The ash content was 
increased from 0.20 to 4.81 per cent by tin* ex[)eriincnt. The authors 
conclude that 1 part of by weight in 20,000 liters of air, or O.Oo 

gm.in 1 cubic inciter, will exert a very injurious etle(*t upon young trees, 
but ordinary air will reciuire 2,000 timers its present content of nitrogen 
acids to be(‘ome injurious to plants. Oomjiarisons are made of the 
effect of nitrogen acids with the injuries (*ause<l by sulphuric and 
hydrochloric acJd, and the effect of the first is said to be intermediate 
between the other two. 

On the presence of chitin in the cell membranes of mush- 
rooms, E. (liLsON (Compt, Rend., 120 (IHOr,), No. is, pp. 1O00-1002). — 
The author reports having found that by trcnitiug the skeletons of 
variou.s mushrooms with concentrated liyilrocdiloric. acid, followed with 
caustic potash at 180^ G., products are se^nired that greatly resemble 
chitin, and he thinks it probably identical witli that substance, which 
hitherto has been known as an animal product. The mushroom used 
for the princiyial experiments was AgaricuH campesfrisj and the method 
of treatment is given in detail. When finally treated with the hydro- 
chloric acid abundant crystals of gly(‘.osamin were obtained, while the 
caustic potash at 180^ 0. gave niy<*osin. Analyses of the substance as 
compared with five analyses of chitin show their probable identity* 
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Otber fungi werfe examined, and tlie same substance was found present 
in Amanita mmcaria^ CanthareUtis cebarinsj Hypholama fascieulare^ 
Polyporus offieinaliSy P. fumosusy Uunsula sp., Boletus sp., Tricholona 
sp*, Bovinta sj)., and Claviceps purpurea. 

The author states that in all the fungi which he has examined cellu« 
lose is absent, but its })lace is taken by chitin. 

On the quantity of water-soluble substances in plants, E. Gain 
(BnL Soc, Bot Franve.y ij (7.sv>5), No, J, pp. — On account of the 

variations shown in chemical analyses the author has made a stu<iy of 
the soluble substances in a number of kinds of plants grown under 
different conditions of moisture. 

The specimens examiiuMl were tirst dried at 1 10^ C. and weighed, 
care being taken to i>revent error due (o the hygroscopic nature of the 
dry material. The ])ulverized materials were macerate<l with (‘old and 
with hot water, and tln^ solids determined in the extracts obtained. 
The methods of manipulation ai*(‘ giv^en in d(*taiK every (effort ai)parently 
having been mad(‘ to avoid error. 

The percentages of water soluble mab^rials in difler(‘nt ])arts of the 
plants examined ar(‘ given in the following table: 


IVaier-solahle f*uhntan<T*< in (lijf'trent partHn/ plants {frown in drp and moist soils. 


, Phiril 

^rowii lit I gnrwa in 
Ur> Hoil. ; moiHt Hoil. 


UeUanthns tnhfrosns • 

Mt'diilliuy t iHrttK , 

W(l0d\ tlHNU*'. 

U<W>tK‘ 

hinnni vsitatissnnum 

UitOTA 

Lupin ns olbus 

itootH 

naset ol Hieni 

Carthamnuh ttnrfonu, 

Uoot, HViTJitfr ot X sainjtlvs 

iiiiHA (tf Ntt’iii, III Hanijih'^ 

To}> <t( BtMii axri.'iui'ol .! Haiiijiti'H.. 
Jtrassica napvs 

Knot - 

Datura Uraiuomum 


R«ut 

Haao of Hti'iii 

TopotHti’Hi — 

Polygonum Jauufonum 
Whole plant 08HII) , . 
Baao or «(orii (1K02)... 
Middle of stout (IHirj) 
Top of stem ( I«92) . . . 


/Vr cent 

7 U)9 , 
II.HIU ' 
4.918 

Per cent 
8.133 
5. 100 
r>. 689 

9. 100 

11. 700 

14. 100 

14 JHO 

15. 350 
15. 100 

7. r»90 

9 920 

14 250 

n.2«(» 

16. 460 
19. 420 

11 200 

12 290 

fi or.o ' 

12 250 1 
10 800 

7.100 
13 100 
17,000 

19 :ioo ! 

19. 9(M> 

14 200 1 
16 900 

ills 


From the foregoing table it may be seem that jdants grown in moist 
soils contain a greater ])ei*eeiitage of soluble substances in their various 
parts than those grown in dry soils. If the different parts of a plant 
be comiiared, it will be seen that the amount of water-soluble sub 
stances is greatest in the tops and usually least in the roots. The 
amount of such 8iibstan(‘cs seems to be projiortional to the fpiantity 
of water absorbed and circulating in the plant during its period of 
^wth. 
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The author, iu conclusion, says that it is very impoi^nt, when 0 (mb* 
paring chemical analyses of most plants, to consider the different con* 
dltions under which they were grown. 

▲raohis hypogsea. A.. S. I'ettii (Mem. Torrey Hot. Club, i (I89S), No. i, jtp, 176-996, 
pla* S). — A historical, anatomical, and biological study of the peanut. 

Herbaria in their relation to botany, J. P. Lotsy (Pop* Sri, Monthly^ 47 (189S)f 
No, Sf pp, 3(A>~SiiS), 

Mylittopaia, a new genus oi Hymenomycetes, N- Patoitillard (Jour* BoL 
Ib’ance,ff (75.9.0), No, 77, pp. 34Ci-247 ), — The author describes Myliiiopsia lanyloMf a 
new fungus found upon tree trunks in swamps in Louisiana. 

On the origin of the names of floral organs, E. Kozk (/>'«/. Soo. lioU Franee^ 43 
(1893), No. 3, pp. 313-125). 

Studies in the mechanism of cell formation, L. Dkunrk (ZUchr. Naturw.o 22 
(1895), No. 2,pp. 271-344; aha. in liol. Centhl. lleihe/t* 5 (/S’9’»), No. 3, pp. 172-174). 

On the curving of internodes during growth, K. Harth (Inaug. Diaseriation 
Leipzig; aha. in hot. Zig., 53 (7895), //, No. 72, pp. 792-797). 

Electricity and plant growth (Cenibl, agt. Cltem., 21 (75.9.7), No. 4, pp, 250-254).— 
A criticism of certain articles on this siihjcct. 

Karyokinesis in the Uredineae, (1 Poirault and M. Kaciborkki (Compi. Rend., 
121 (18775), No. 3, pp. 778-780). 

The germination of some bromeliads, F. MI'llru (JUr. dent. hoi. Gea., 73 (75.95), 
No. 6,pp. 175-182, pi. 1). 

Concerning the formation of ice in plants, with especial reference to their 
anatomical structure, M. Dalmku ( Flora, 1895, No. 2, pp. 7-9). 

Concerning the contents and growth of artichoke tubers, (L Meykr (Her. deul. 
hot. Gea., 13 (1895), No. 5, pp. 184, 185). 

Concerning the origin and life history of starch ( ( nieraurhnngen vher die Stlirke- 
korner,W€aacn und Lehenagearhiehie der St(irkehhrner), A. Mpyru (Jena: J. Fiaeher, 1895, 
pp. 318, pla. 0,fig8. 99). 

A preliminary report on the significance of plant sleep, E. Rtaiit. (Per. dent, 
hot. Gea., 13 (1895), No. 5, jyp, 782, 755). 

A preliminary contribution on the physiology of wood growth, K. fh LuTZ 
(Tier. dent. hot. Gea., 73 ( 7895), No. 5, pp. 185-188). 

On the reciprocal relation between grain and embryo, H. Mien eels (liul. 
Min. Agr. Belgique, 10 (1894), No. 7, pp. 90-101).— Tho author concludes that for each 
variety examined the size of the embryo incn*ascH w itli the weight r»f tlie seed, of 2 
grains of eciual dimciisions the licaN ier jmssesscs the Larger embryo, and that the size 
of the emhryo diminishes less rajiidly than the weight of the seed. 

The influence of external conditions on the spore formation of Thamnidium 
elegans, J. JUi’IIMAnn {Hot. Zig., 53 (1895), No. 5, x^p. 107-130, pL 7). 

On Thismia aseroe and its mycorrhiza, P. (jitooM (Ann. Bot., 9 (1895), No, 34, 
pp. 317-307, pla. 1). — A description is given of the mycorrhiza of this tropical plant. 

The symbiosis of stock and graft, E. F. Smith (Amer. A"ai., 29 (1895), No. 343, 
pp. 615-011 ), — A review is given of H. Vdchting’s work on the transplanting of plant 
bodies. 

The effect of earth from the subsoil and of sea mud on the root tubercles of 
leguminous plants, Salkkld {Dent, landw. Preaae, 2.1 (1895), No. 45, p. 425). 

METEOEOLOGT. 

Lightning arroBters and why they sometimes fail, A. J. WuBTS 

{Jour, Franklin Inst,, 1SU5, June,pp. 4, '19-45(1 ). — Overhead wires may 
become charged in 3 ways, viz, by static induction from the clouds, by 
dynamic induction from a lightning discharge, and by condnotion from 
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tbe suntmnding oh^rged atmosphere. The author inclines to the 
theory of conduction. During thunderstorms and in many instances 
during fair weather, the atmosphere becomes charged with electricity 
at a constantly increasing xmtential as we recede from the earth. 

Poor ground connection, inductive resistance in the ground circuit, 
defective insulation in the apparatus to be })rotected, are some of the 
causes of failure. — A. m®adie. 

Minnesota Weather and Crop Review {Minnesota Weather and 
Crop Review. 1 {IHOo)^ No. 7 , pp. H ), — ^This is the first issue of a printed 
monthly review to take the i)lace of the inilliograidied reports liereto- 
fore issued by the 8tattis weather service of Minnesota, and contains 
the observations lor April. It marks a distinct advance in the useful- 
ness of the service by placing the <dimat(i data of the State in more 
permanent form and affording a wider distribution. In addition to 
publishing the regular meterologiciU data for the State from month to 
month, it is the purpose of the 4‘ditor to make the revi(‘W a medium for 
the diffusion of information relating to the science of the weather in 
general.— (). L. fassig. 

Frost and plants, L. H. Pammkf. (Monthly If'rat/ur Jierinv Towa Weaihtnr and Crop 
Servicty G So, 5, p. Notes ou the seusitivont^SH of diifsroiit plants to frost, 

with a stateiuoiit of tlio otfect <»f the last Iree/e on a Jar^o variety of 

The path of lightning in trees, K. K. K. S4 ’iimii>t {Ahhnndl, Katur. (ies. Jlalh^ 19, 
pp. 4,pJ. I). — The author ^iv<‘« roHultH of certain experiments made with a view of 
determining llio reluticms In'twecu the path of the lij;htnin^ and th(‘ movement of 
the sap lu trees. An excellent ])lM»to^raph of an <»Jik struck by lightning is given, 
showing H distinct channels in the wootl, followed by the lightning. — A. m^ai>ik. • 

Meteorological observations at Massachusetts Hatch Station, F. L. Wauukn 
{MaHHachuHetts Hatch Sfa, M<1. Hul. 77, pp. The usual summaries of observations 
diirtiig May, ISPo. 

Meteorological report, 1894, .1. 1>kyi>kn ( Vtah Sia, lipt, hS04, pp. 34'^9), — Daily 
and inontbly summaries of ohstirvatums on temperature, relative humidity, and pre- 
cipitatioii during tlui year. The aiiiioal summary is as follows: Teatperat arc (d<*grees 
F.), highest 14 (August 26 and 27), lowest It (February 4), moan 45. 42; precipitation 
(inches), 14.48. 

SOILS. 

On the accumulation in the soil of copper compoundls used 
in combating parasitic diseases of plants, A. (iIBAIId (Compt 
Bend.y 120 (1895)^ No. 21 ^pp. Ill7-1ir>2 ). — The question of the effect of 
the long-(5ontinued use of copper fungicides on the (juality and <iuan- 
tity of crops has been investigated by the author during the past 3 
years. Numerous authors have considered the same question, and the 
prevailing opinion is that the accumulation of copper in the soil has 
but UtUe effect on subsequent crojis. 

A plat of ground was carefully selected and subdivided so as to have 
the treated and check plats of equal fertility, and the same culture was 
given each duplicate lot The amount of copper annually taken up by 
the soil when cultivated with grapes or i>otatoes was ascertained from 
experiments with a Bordeaux. mixture containing 2 per cent of copper 
sulphate, and from this data the quantity represented by a century of 
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fioeli accnmulatiou vtob computed and added to the treated plats. The 
amount added was at the rate of 1,500 kg. per hectare, all of which 
was applied at once. Comparisons were made of the growth and pro- 
dnetion of wheat, oats, clover, imtatoes, and sugar beets. The harvest 
of 1892 was not tabulated by the author, it being thought best to omit 
this from consideration, although the growth and yield w'ere essentially 
the same on both treated and check plats. The results of the experi- 
ments of 1893 and 1894 arc tabulate<l below: 

Ittjhtmre of arvumuialed vopptr on yield of eropn. 

I I 1894. 


Wheat, ^ straw 
Wheat, gram . 

Oats, straw 

Oats gram — 

Clover, air di\v 

Potatoes* 

Sugar beeta. . . 

> Wheat <lc«trov<‘<l by birtl.s m IH04. * Polatot's failed in 1893 owing to dry H«‘aHon. 

Tlio starch coiitcut of the potatoes was the same (12 per cent) for 
those ^frowii on tlie treated and untreated plats. The supu* beets 
grown in 1894 on tli(‘ untreated jdats contained 11. Jo [ler cent of sugar 
and those grown on tlie treated plats 15.04 jier (jent. 

Ill another plat a miscellaneous ex)lle(*tion of garden (uoi)s was grown, 
the product of which was not weighed, but there ap])eared no percepti- 
ble dif1*er(*nce between those grown on treated and on chec.k ])lats. 

The author concludes that the amount of (?0]>pcr accumulating in the 
soil from the spraying of grapes or potatoes ivill not rc^diute the yield 
of sul)se(|uent crops to any considerable degree. 

Tests were made for coiiper in the plants grown in tlie treated soils, 
but the (plant ity found was insigiiiticant, only 2 out of 20 analyses 
giving enough to be weighed. 

From the experiments of the author it seems that a <*entury of ac(*u- 
mnlated copi>er in the soil did not injuriously attect thi5 (piality or 
quantity of the crop. 

Chemical analyais a reliable guide to the agricultural value of aoila, E. W, 
Hiloard (Amer, Agr, {middle ed,), 1895 ^ Aug. 7u, p. 90). 

Cultivation of the soil and nitrification, V. P. DkhIciiatn (liev. Sekui.^ S (1895), 
$er. 4f Xo. ^5,pp. 779-787). 

Studies in subsoiling, 11. U. Hij.ton {Home, Field, and Farm, d {1895), No. (i,p, 
52). —A popular article explaining the effect of subaoillng on soil wat(‘r and giving 
the experience of Kansas farmers. 

Theprofitable cultivation of marshlands. C. vonFeiutzen {Sveneka Mo$ekuUur 
JFSren. Tidskr., 1895, pp. ^9-49). 


(Uiwk 1 

Treated 

Check 

Trtmted 

plaiH. 1 

t 

plats. 

platH. 

Kg- 


Ky 

Kg. 

17. 0 

15, 0 



8 0 

12.2 1 



33 0 

20, 0 1 

’*”39.2' 

31.4 

115 ft 

17 3 

15 4 

15.7 

20 0 

22 0 I 

17 0 

21.0 


1 

27.0 

27.0 

IH. 2 1 

1H.8 1 

20 0 

26 0 
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On methods to determine the aTailability of organic nitrogen 
in lertUiaers, S. W, Johnson and E. H. Jenkins {Connecticut State 
Sta. Bpi. 1894, pp. 78-112, pie. 7). 

SyfiopsiB , — TestH of relative availability of the iiitroRou in nitrate of 8o<la, dried 
bbiod, fish scrap, tankag^e, jjround horn and hoof, cotton -seed meal, linseed 
meal, castor pomace, leather (raw, steamed, and acidulated with sulphuric 
acid), and of the or^janie nitroj^en of 27 brands of fertilizers were made in vege- 
tation experiineuts with corn m pots, with pepsin solution, and under jiutre- 
factiou. The solubility of the nitrogen of the first 11 materials in pepsin solution 
** was a fairly good ineasiire of the relative availability of the nitrogen to the 
corn plant’' in vegetation e\i>erinients, but the results under putrefaction showed 
no satisfactory agreement witli those of eitlier of the other methods. The results 
obtained by the pepsin-digestion method on the water-insoluble organic nitro- 
gen of mixed fertilizers varied widely from those obtained in the pot experi- 
ments. 

The work of the station in this line (luring 1894 was a (‘continuation 
and extension of that (5arri(‘d on in foriiKT yearsJ Tt (consisted chiefly 
of vegetation (‘xperinunits in jiots witli various nitrogenous materials, 
following in the main Wagner’s method, but in addition determinations 
of solubility in pepsin-hydrochloric acid and under pntndiudion were 
made. 

In the vegetation experiments the availability of nitrogmi in nitrate 
of soda, dri(d blood, tlsli scrap, tankage, ground horn and hoof, cotton- 
seed in(‘-al, linseed meal, castor pomace, leather (raw, roasted, steamed, 
and acidified witli siilpliuric acid), and of the water insolnble organic 
nitrogen in 27 brands of (MunnuTcial fertilizers, found in the Connecti- 
cut market, was tested in pots of galvanized iron S in. in diamett^T and 
12 in. dec;]), tilled with au artificial soil (10 lbs.) consisting of sifted 
anthra(‘ite (;oai ashes mixed with 3 per (*ent of ground }>cat moss. 

With the excei)tioii of 14 jiots the soil of every pot received 15 gm. 
of calcium carbonate, 4.4 gm. of potassium sulphate, 1.5 gm. of dical- 
cium phosphates and 1.2 gm. of “ concentrated i)hospliate.’’ Hence the 
soils of each contained, in addition to the small amounts of plant food 
furnished by the ashes, 2.04 gm. of ])()tush, 1,18 gm. nf phosphoric aidd, 
and 8,54 gm. of lime, beside^s variable amounts of the less important 
mineral constituents. The peat used contained 0.04 ]K;r cent of nitro- 
gen and the ashes 0.00 per cent. 

The nitrogenous fertilizing materials were supplied in amounts fur- 
nishing 0,8, 1.6, 2.4, or 3.2 gm. of nitrogen per pot. 

Carefully selected seed of Hickox Improved Sweet Corn were sprouted 
and 3 kernels planted in each i>ot. In all the pots except 0, which were 
used to test the effect of varying amounts of water (30 to 80 per cent of 
that required for saturation), the water (content was kei>t between 30 

>See Annuftl l^eports of the station for 1885, p. 115; 1886. p. 80; 1893, p. 218 (E. S H., 
«,P.130), 
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»Dd 60 per cent of ttie water-lioldiiig capacity of the soil To all of the 
potB except 8 a «mall amount of water extract of ganlea aoil wa$ added* 
Of the 8 not so treated 5 received 100 gm. of garden soil and 3 were 
not inoculated. The pots were kept in a glass vegetation house modeled 
after that designed by L, II. Bailey for the New Yofk Cornell Station,* 

Since this method of determining the availability of nitrogen is reli- 
able ‘^only when it is certain that the nitrogen of the fertilizer is defi-* 
cient relatively to the other elements of jdaiit f<M)d,” a series of i>ots in 
the above oxpcnmcnts was used to test tln^ ett<Tts on the yield of nor- 
mal amounts of potash (2.04 gm.) and phosi)h(>ric acid (1,18 gui.) and 
of IJ and 1.^ normal amouiits of these substances. 

Detailed tabulated data regarding croi) and nitrogen in crop are 
given for each e\[)eriment which was su<*(*essfiilly carried through. 

The results may be summarized as follows: 

*^(1) The inoculation of tlio artificial soil witli either Hoil exlract or garden soil 
was without elfect, and therefore iuiiiece8sai> . 

**(2) For the aHsnnilatioii of nitrogen the * noriual ’ water supply wjim Huffieieut 
or in excess wlien O.S gm. or l.B gm introgeu was used in the tertili/er. There are 
no data to demonstrate whether with 2.4 or .S2 gm. of nitrogen the W'ater supply 
was deiicieiit. 

**(3) For maximum crop }»roduction th<^ watei siip)>l,N w.is probably scarcely Hufh* 
cient w'hen 0.8 gm. nitiogiui was use<l, ami was no doubt somewdiat deficient when 
1.6 gm. nitrogen was eiuplo,>ed. 

*‘(i) For the assimilation of nitrogen the ^normar c|uantity of potash was cer- 
tainly in excess of the plant reijuiremeiits when 0.8 gm nitrogen was used in the 
fertilisscr and was jirobahly also in excess when l.tl gin. nitiogiui was pieseut 

^'(5) Foi maximum crop pioductioii jiotash was delicicnt in all <*ases. 

III the following experiments noconclusiimh as to the availability of nitiogen 
are safe where inoie than 1,6 gm. of nitrogeii was used in the fertilizer 

^^(7) Tlie quantity of nitrogen taken up by the crop is a fairer measure of its 
availability than the total weight of the crop. . . . 

** Under the conditions of this expcriimuit, of the organic forms of nitrogen, 
castor pomace 11 was the itiost ava table, 85 per cent, when nitrate of soda equals 
100 per cent. Somewhat less available was the nitrogen of linseed meal, 80, and of 
blood, 77 per cent. Next came cotton-seed meal, 76; castor ])omaco A, 74, and liorn 
and hoof, 72 per cent. Last came dry tish, 70, and tankage, 68 per cent. . . . 

appeals that raw leather finely jmlverized was absolutely inert under the 
conditions of this exjioiiment, that steamed and roasted leather were so slowly 
available as to be nearly worthless, but that the nitiogim of leather which had 
been heated w^ith more than its own weight of oil of vitriol wms as available as that 
of dry fish or horn and hoof. This last result of a single test needs confirmation. 

“Tho nitrogen in the mixture of leather and garbage was loss than half asavaila* 
hie as that of iish or horn and hoof.'^ 

A series of pots was devoted to tests of the value of the organic 
nitrogen of 27 brands of fertilizers. The organic matter was separated 
from ammonia salts and nitrates by the following method: 

*'Two hundred and fifty grams of each fertilizer w^as shaken in a fruit jar with 
300 cc. of cold water, and after standing some time 200 ce. of the liquid was poured 
off through a paper filter, 200 cc. of water was added to the residue m a jar, shaken, 

‘ Amer. (lard., 1893, Feh., p. 95. 
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let stand nntiU nearly clear, and poured oft* as before. This process was repeated 6 
times, 

‘'The residue was then brought on the filter and washed sufficiently to collect all 
the solid particles. The residue was then dried, separated from the iilter, weighed, 
ground and sifted to xiass circular holes bii* iu diameter.” 

A considerable jti-oportion of the organic nitrogen was found to be 
removed by this i)ro(!ess. 

"The vegetation tests were therefore made only on that portion of the organic 
nitrogen which was uiidissolvod liy cold water. . . . 

"In 15 of the fertilizers the part of the organic nitrogen which was uiidissolved 
by colli water appeared to be rather less available than that of dried blood. 

"If the availability of nitrogen in nitrate of soda is called 100, and of that of 
blood 77, then the availability of the uitrogen of these 15 iertili/ers is between 60 
and 70. 

"In one other ease the relative nitrogen availability was 7X, in ‘J others between 
,55 and 60, in 4 others between .50 and 5.5, in 2 otheis between 1.5 and 50, m 2 others 
between 40 and 45, and in 1 otli<‘r between 5,5 and 40.” 

The rolativc pepsin soluliility of the nitrogen in the 13 materials 
employed in the vegetation experiments was determined by the metliod 
used in previous investigations.* The following table gives the results 
of these determinations, together with the relative availability of the 
nitrogen as dctermine<l in the vegetation experiments (nitrate of soda 
being 100): 

AvintahdUif of nHro<jen m different ftriiJiziny matenah. 





Niin*gcn 
soliihle in 
lU'pHin 


Ki4ativo Ilclatjvo 
soliibility 
inpotcx' m ncpuni 
}>orinitnit8. H(»lnti()u. 


Dried blooii 

C''a8lur poniat'o H . . 

l.hiHe«iu meal 

Cotton flood inojil 

Ontor jannaco A 

Horn and hoof 

Drj llsh 

Tankage 

Leatlier and ji^urbago 

Kaw loathor 

Steamed leather. . .. 
Koafltod leather . . . 
DiHflolvedloatliet 


i'or et’vt. 


1 .1 

77.1 

77 1 

} «l) 0 , 

8.') i: 

7« 5 

1 SH. 1) i 

79 0 

7^ l» 

8b 

7.') 5 

73.8 

81 0 

9 

71 0 

* (J.*) 0 

7‘4i.l 

28 9 

Gh. 1 

09 8 

66. 9 

!»1 H 

07 9 ) 

56.2 

41.0 

an. 8 1 

33.8 

8 C . 


7.1 

1 ‘JO 


16.8 

1 8 

0 A 

7 0 

5. 

79. :j 

5 .} 


'‘In general, tln*relore, the sulnbility of the nitrogen of these sanijiles in pei»8in 
solution was a fairly good measure of the relative availability of the nitrogen to 
the corn ]>lant under the conditions of onr \cgeiation exx>erimcnt. 

"The difference betwt*en the results obtained w'lth castor pomace li (8.7 ) is hardly 
significant. The differein’e in (‘ase of tankage (11.7; is more pronounced. 

"In the case of horn and hoof the relative availability of the nitrogen is not indi- 
cated in the least by its solubility in peiisin solution. The former is represented by 
the figure 72.1, the latter by 28.9. 

"The same is true of the dissolved leather, W'her<‘ the availability of the nitrogen 
is represented by 79.5, the solubility in pepsin by 5.5. . . . 

"Previously to digestion with pepsin solution the gram portion of dissolved 
leather was digested for an hour with 250 co. of 0.2 per cent hydrochloric acid and 
then washed copiously with cold water. While our experiments have shown (He- 

* Annual lieport of the station for 1893, p« 218 (E, S. R., 6, j), 151). 



194 


EXPBaiMBNT STATION RECORD. 


port, 1885, p. 121) that a very large amount of gypsum interferes considerably with 
the solvent action of pepsin-hydrochloric acid, it was believed that this preliminary 
treatment would nearly, if not entirely, remove the excess of gypsum. The tests 
prove, however, that the nitrogen is almost entirely insoluble in pepsin solution.'^ ' 

The solubility in pepsin of the water-in soluble organic nitrogen of 6 
of the mixed fertilizers used in the vegetation experiments was deter- 
mined with the following results: 

AvailabilUy of wuley-inHoluhle organic nitrogen of mixed feriilhere. 



I 

Nitrogen I 
Hohililr 111 I 
]>e]>Hlll I 


a\ ailubilit> 


Holiibility 

ill 

Hohition. 



iVr cent. ' 
75.3 

52.9 ' 

02. 2 , 

2 

54 0 

51.4 

52 8 ' 

3 

73.2 

49.7 

GO. 5 , 

4 

(57 4 

48 4 

55.7 ! 

5 

.5.5 0 

39. (5 , 

45. 4 

fi j 

83. 2 

I 42. 9 

(58 7 


there were ahsoliito {igreoniont between the tests of relative nitrogen availa- 
bility and relative nitrogen solubility in pepsin solution, the figures in the thud 
column should be identical with the corresponding lignros in the second column. 
There aiipoars to be no satisfactory agreement between the two.” 

The same iiitrogemnis I’ertilizing materials used in the above experi- 
ments were coinjiared as regards tiie solubility of their nitrogen under 
putrefaction. The method .employetl was the same as in previous 
investigations.^ The results arc given iii the following table. 

Bclative arailabUity of nitrogen in the «oily by pepsin digcHiion, and by putrefaction. 


Dried blood 

Castoriioniacc H. -- . 

LiUHCod imml 

Oottoie.seed meal 

iMunaoe A 

Horn and hoof 

Dry tisli 

Tankage 

Leather and garbage 

Uaw lentlier 

Steamed leather 

Jloasted leather 

Diesolved leather... 


Ueliitive 

availability 

Kolativo solubility— 

' in pot 

In pt‘pHin 

putrid- 

]M‘nilU‘Ilt8 

Hobition. 

taction. 

' 77.1 

77.1 

77.1 

1 8.5. 2 

70. 5 

70.8 

' 79. (5 

75 6 

r>( 4 

7.5, 5 

73 8 

(52. 1 

73, 9 

71 0 

71.8 

, 72 1 

28 9 

40.4 

(59 8 

66.0 

70 9 

(57 9 

56. 2 

C2.1 

1 30 8 

33. 8 

49.8 



7. 1 

24.8 

G 2 

16.8 

23.7 

0 .3 

7 0 

10.3 

79 3 

5,3 

35 4 


^'The relative solubility in iiepsin solution has this year agreed much more nearly 
with the relative availability as determined by vegetation tests than has the relative 
solubility by putrefaction.” 

* Lindsey treated ground leather with about double its weight of sulphuric acid 
W U.) until decomposition was complete, dried tlie mass with bone ash or lipats, 
and digested 5 gin. of this mixture, which had been washeil with water until solu- 
ble phosphoric acid was removed, in iicpsin solution in the usual way. He found 
that 70 per cent of the nitrogen w^as dissolved by the pepsin solution (E. ft. R., 6, 
p. 24). Recent pot experiments by Lindsey indicate that, rating nitrogen in nitrate 
of soda at 100, nitrogen iu dissolved leather should he rated at about 60. 

‘-^Annual Report of the station for 1893, p. 228 (E. 8. It., 6, p, 131). 
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FertUiztrs (ConnecUent State Sta. Mpt. 1894^ pp, 1--72 ), — This includes 
the text of the State fertilizer law with (joinraeiits; a list of fertilizer 
manufacturers complying witli the law^ notes on samplingj explani^ 
tions concerning the analysis of' fertilizers and the valuation of their 
active ingredients 5 a review of the fertilizer market, and analyses of 
275 samples of fertilizing matmials, including nitrate of soda, saltjieter 
waste, sulphate of ammonia, dried blood, dry ground tish, ground horn 
and hoof, cotton seed meal, castor ])omace, gluten feed, tankage, bone, 
odorless phosphate, dissolved boneblack, acid phosjihate, sulphate o/ 
potash, muriate of ])otash, sulphate of potash and magnesia, cotton- 
hull ashes, wood ashes, limekiln ashes, sheep manure, and home-mixed 
and factory-mixed fertilizers. 

** Cotton- 80 o<l is Iho rheaj»<‘st Hiipply of available orj»;aiii(' nitrogen now in 

market. Exp<‘rien(;e ilcinouHtrutes that il ih \eiy inonijit to at t anti tputo odorless. 

“Its use as a fertilizer sceiiis to bo niostl\ confined at piestMit to tobacco, but it 
is etpially valuable foi* other crojis, and at present lates deserves to bc' used exten- 
sively to replace the higher jineed nitrogen ol dried blood, tankage, and ground 
bone. . . . 

“The average eosL of the 17 stiinples (d‘ Ixme iiiauuK* was and the a>erage 

valuation $112.01. The valuation dining tluh ,\ear has therefore been rather lower 
than is justified b,> the market jniees. . . . 

“The average cost of the nitrogiuious sn]>er]ibos{>)iates is $32.00, tin* average 
valuation IS $23.30, ainl the pereeiitage <litU*ieiiee 1 1.8. . . . 

“Of the 53 brands [of nitrouenoiis siiperphospbales and guanos) here reported 16 
are below their ininimnm guarantee in rt‘.spe<*r. of I ingredient and 2 in respect of 2 
ingredients. That is, more than one tonrtb of all the nitrogenons superphosphates 
in onr market <‘OUtain less of I or of 2 ingredients than the,\ Jire elaimed to 
contain. . . . 

“Of the 60 brandh of s|»eeial uianuies analyzed 2f> are i{uiti‘ below the manufac- 
turer's iinnimum guarantee in re.spect of 1 ingredient, -I are lielow in re.spect of 2 
ingredients, and I in lespeet of all 3 ingredients. Fu]l> oiu'-lialf. therefore, are 
below tlie manufacturer’s guarantee. 

“The average cost per ton of the special manures lias been 13, the average 
valuation $28.02, ami the percmitage ditVerema* 33.2 per < ent. Last year tlie cor- 
responding figures were: Average cost, $37.70; average \aliiation, $20.35; ])ereeutago 
dirtereiK’e, 2S.0 per cent. . . . 

“The a\erage cost of 7 home mixtiires, inelnding cost of mixing, as $30.76 and 
tlio average valuation $31,70 per ton. ’Phe peretmtage dithuenee bet wt‘en cost and 
valuation was JO. In factory-mixed fertilizers this peiecntage ilitlerence has been 
on the average 11.3 for nitrogenous sn])erphospliatcs and 33.2 lor s[»eeial manures 
during the last, season. . . . 

“The price of budiial ]»otasir in eotlon-hull ashes li:is ranged from 5.4 ets. to 15.5 
cts. per i>ound, the average being 8.3 ets. 

“Formerly tliese asbes N\ere one of the cheapest source.s of available potash; they 
are now the most expensive source in market.” 

Prom the replies to a circular sent out by the station to ca^di fertilizer 
manufacturer whose goods Avere entered for sale in tlie State it is esti- 
mated ‘^that the total amount of commercial fertilizers sold within the 
State annually can not be less tliau 22,500 tons.” 

This statement covers only faetory-mix<*d goods, hone, mixtures of bone and salts, 
and fertilizer cbeinicais, all of which are handled by manufactureis of mixed goods. 
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It does not^ however^ by any meaue show the total quantity of fertilisiiera uaed in the 
State. 

♦*It does not, for instance, include unleachod wood ashes, a favorite fertilizer with 
frnit growers, cottou-liull ashes or tobacco stems, and only a small part of the cotton- 
seed meal, which is used in the tobacco-growing region in very large amount. It 
is impossible to estimate how much of the materials above named are annually 
bought.^^ 

Commercial fertilizers, TI. A. Huston and W. J. »1 c)Nes, dr. (Pur- 
due Univ. Spec. Bui., May, pp. 8). — This bulletin incliKles statis- 
tics of the fertilizer industry in Indiana; a. brief discussion of the 
phosphates found in the Indiana market, especially of Tennessee and 
Virginia ])hosphates; notes on valuation, and tabulated analyses of 
310 samples of fertilizers. 

“The estimated sales of cominorcial fertilizers m Indiana during the year 1894 
amounted to a5,(K)0 tons, a decrease of 3,900 tons from the estimated sales in 1893. 
This 35, (MK) tons of fertilizer consisted of 10,900 tons of bone, raw and steamed; 
15,600 tons of ‘com])lete’ fertilizer, tliat is, fertilizer containing nitrogen, phos- 
phoric acid and imtasli ; 4,200 of ammoniated phosphates; 1,000 tons of phosphate 
and potash, and 3,300 tons of aeid phosphate. . . . 

“The wheat crop removes from the soil 2^ times as mueli nitrogen as piiosphoric 
acid and 1^ times as iiineh potash as phospbone acid. . . . For ever> pound of 
nitrogen contained in the fertilizing material us(‘d in the state in 1801 there was 7.3 
lbs. of phosphorie acid, and for every }>onnd of potash there was 12 8 lbs. of phos- 
phoric acid. It Mill b(* seen that in the fertilizer material used tlie order of things 
is reversed. The same woiihl ajipear in eviui greater ilegree if we should eonsider 
the coni cro]». . . . The differences are yearly becoming relatively greater. The 
cause of this change iii jdant-food ratios is x>robabJ,\ to be found in trade considera- 
tions rather than in the demand of the farmer.^^ . . . 

Commercial fertilizers, 3. L. Hills ami I>. <). AVuitk (Vermont 
Sta, Bui. 17, pp. 'Ji’i-do). — This iiiduiles a brief diseussioii of the prin- 
ciples underlying the use of fertilizers; information regarding the 
materials used in commercial fertilizers; notes on tlie speeitic*. action of 
fertilizers on pla»it growtli, and on tlie seleetion, jnireliase, and use of 
fertilizers; explanations of terms used in analyses; a eomparison of the 
values of fertilizers Ih'cnsed in 1801 and ISOo; and tabulated analyses 
of 118 samples of fertilizing mateiials, including wood ashes, muck, 
and mixed fertilizers, 

“Of tlio 92 hrumlH analyzed, 60, or Iwo-thirdH, an* abo\e guaranty in nitrogen, 
available phosphoric aeid, and jiotasli; 26, ora little moiethan one-fourth, are dcli- 
cient in a single ingredient; 7, or one-twelfth, arc didieicnt in 2 ingredients. Of 
the 33 brands found deiicieut 29 are but slightly so or show by their analyses imper- 
fect mixing at the factory. They eontaiii a Kiillieieiit excess of other ingredients to 
afford an equivalent money value. It is safe to sa\ that 95 per cent of the brands 
sold in the State this year contain the commercial I'qmvaleut of their guaranties. 

“The average eoin]) 08 ition of 47 brands sold in Vermont in 1894 and 1895 differs 
but slightly, the increase in valuation being but 34 ets. The average goods arc of 
poorer quality than those sold before 1894. Owing to lower iiricos for mixed goods 
and the slight increase iii valuation of the average of all goods, plant food is bought 
this year in commercial fertilizers as low as at any tune within the past 1 1 years. 
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^^Berenteen samples of ashes varied from 3.36 to 9.53 per cent soluble potash and 
from 1.47 to 6.23 per cent phos}>horic acid. The prices for these goods were not in 
accordance with their composition.'^ 

CompoBition and use of fertilizers, G. W. {Oregon 8ta. Bui. 

— A popular disciissiun of the following topics: Founda- 
tion laws of modern agriculture, soil and plant-food constituents, the 
object of fertilizei a or manures, classilication of fertilizers, the elements 
and their relation to fertilizers, dircet nitrogenous fertilizer materials, 
potash fertilizing ingredients, ])hr)S])horus, fertilizing materials produced 
on thefarin, condition of the fertilizer market, and needs of Oregon soils. 

^‘Experiments in the field have been very limited in lliis *State, yot based upon the 
ordinary iiietlKMls ol judging defieienej of plant food in soils, clie>mical analysis of 
a large n inn her of soils seems to indieate a Iiniifed ainouiit of ])otash in the Wil* 
laniotte Valley soils, an<l this would doubtless ho the lirst iugrodient needed on the 
lowland, and the higher laud seeuis to point toward a need of phosphoric acid. 
These results must, however, he tnlven as only indicative, although those chemical 
results have ht*en verilied in iiistauees whore the experiinout has been tried. The 
loams of t’laekamas (’ouiity have shown a gootl supply of potash, and a number of 
Lane (^ounty soils ha^e shown a high content of )>ii(>sphoric acid. 

“There is a eomiiion idea abroad that our soils are deficient in lime, yet the analy- 
sis of a large iiuuilu*!* of soils lias not show n that to he true. . . . 

“Of th»‘ soils of eaNtern <)r<‘gon hut a limited number of anal,\ses have been made, 
hut acting upon exjuTieuee in other States liaMug similar climatie con Jitions, and 
taking into aeeouut the origin of the soils of that part of the State, we can say that 
the basaltic roeks w'ould naturally produee a soil w'ell supplied with ]ihosphoric acid, 
and from this reason if will doubtless be found that when the soils fail it will be 
rather on the side of potash than phosphoiie aeul." 

The world's consumption of fertilizers — phosphates, MaiztI^bks 
(U Engrain, JO {189't), No. ^1, l>p. iOt, !!>:>).— P\\ii world’s production of 
phosphates is staled to be as follows: 


77/e Ivor Id's production of phosphates. 


Florida 

South Carolina 

TcuneHSvo 

Canada 

Algeria 

Fra nee 

Jlelgiuin 

Biigland 

(jurinany 

Aufillea, jHlandaof Oeeaiiieu, ete., iiieludijii' phoH]din1)e giiaiioH .. .. 
Norway, UuHHia, Suaiii, and other eouutrioM 

Totol 


1H94. 

1895 (eHth 

i inatud). 

To a a. 

1 Toils. 

5S9,497 

625. 000 

:»00, 090 

575 000 

10, 000 

60, m) 

8 200 

8, m) 

r>.{. 2.‘ii 

130 000 

i.'kl, 000 

425. 000 

225, 000 

225, 000 

.5, 000 

5, <XM) 

15, OCH) 

15,0(K) 

50. 000 

40, 000 

;io, 000 

30, 000 

.03.5,028 

2, 128, 000 


On the indirect fertilizing of soils by means of bisulphid of carbon, (1. CIas- 
TlNis {Vrog. Agr. et l it., li No. ^^i,pp. 

Utilization of the sewage water of Rheims, G. HkuzIS (Jour. Agr. Prat., 59 
{1895), No. S8, pp. 4S-47). 

Anthracite coal as a fertilizer, S. Ray {Qard, CJhron., aer . , , IS {tS95), No. 447, 
VP* 7$, 74). — The author doubts the value of dust from anthracite coal as a substi- 
tute for soot. 
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The world's consumption of fertilizers— superphosphate^ MAZitRES {VEn-* 

gra%8, 10 Ao. pp. 689 j /i90). 

Experiments on the activity of barnyard manure and of its vaiious constit- 
uents (Ztsclir, landiv. Cent. J\r, Sachsen, J896, No, 0,pp* 

On the causes of the loss of nitrogen in decomposing organic matter, espe- 
cially in farmyard manure and urine {Landw. WochenbL Schlee. Holst., 46 {1895), 
No, li4, pp. SiJ-.>44). 

On the manufacture and application of peat litter, A. Dal {Tidskr. norske 
Landbr., 2 (mi), pp. vn^KlS). 

Is stable manure injurious in moor culture ? (Ztschr. Pflanzenkrank., 6 (1895), No. 
3, pp. 184, IsrA. 

Trade values of fertilizing ingredients in raw materials and chemicals (New 
Vorh Cornell Sta. Bui. 92^ pp. 2(^8, 299). — These (i;»ures are for the season of 1895, and 
for coiiiparisoii the ii^fiires for 1891 are also ^»iveii. 

A new process for converting natural phosphate into phosphatic fertilizers 
similar to slag, D. Jj^vai (IJEmjnus, 10(1895), No. J4, p. 508). ~\ patented process 
in ’whieli it is iiropos^id 1o fnse natural phosphates with snitahle tluxes containing 
fluorid of ealeiinn, h'ldspar, silicates, jxitash salts, <dc., and thus prepare a product 
containing idiosphoric acid in the tetrabasic form as in slag, besides a certain 
amount of potash. 

The citrate solubility of Thomas slag (Landu\ Centbl. Posen, 23 (1895), No. 37, 
pp. 157, 15 f'). 

Influence of heavy manuring with Chile saltpeter on potatoes and beets 
(Zlsehr. J\thinzenkr(inl., 5 \iyc>), No. S.pp. 185, 180). 

Fertilizei experiments conducted by Smaalenene Agricultural Society (Nor- 
way) dixring 1893, F. II. Wfhi \ski<)LT> (Norsk Londmansblnd, 14 (1895), pp. 25-27). 

Report of the agiicultural experiment station of Hohenheim on the control 
of fertilizers in Wurtemberg for the year ending April 30, 1895 ( ff'urt. IVoehenbl. 
Landir.y 1895, Ac. 2(i. pp. 2>75-r}78). 

Annual leport of the Chemical Control Station at Halmstad (Sweden) for 
the year 1894, E. Lytikkns { Halmstad: 1895, pp. lo). 

Report of the Chemical Control Station at Christianip Norway, F. II, Wkh- 
ENSKIoi.n (Krisitania : 1895, pp. 58). 

FIELD CEOPS. 

Observations on the growth of maize continuously on the 
same land, K. 11. »1enkins {(JonnevtieiH Ntatr Sta. Bpt. JS9J, pp. 24.5-^ 
253). 

Spnopsis. — Yield in dry inatler of jilats did’ereiitly fertilized; analyses of kernels, 
eohs, and ^tover grown with difh-rent inaiiuivs and fertilizers; gain or loss of fer- 
tilizing iiigrediciits in tin* soi] by 7 j^ears of manuring and erojiping with corn. 
The plats annnall\ tertili/eil with cow manure and hog manure afforded prac- 
tically identical fields, 'fho kiTiiels groNMi on the nntortilizod jilat contained 
snialhu’ percentages ot alhnrninoids hut more iiher ami nitrogen- free extract 
than the grain ]nodneed on the inannied jilats. 

This is a continuation ol‘ work reported in the Aiuiual Koport of the 
station i'or 1893 (B. S. J\., G, p, 13G). Jn 1891) and in each subsequent 
year one plat was fertilized with 10 cords jier acre of cow manure, 
another with 13,^ cords of liog- inanure, and a third with 1,700 lbs. of 
commercial fertilizers, another plat being left unfertilized. 
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The yields per acre of dry matter in 1894 on plats differently fertil- 
ized were as follows: 

Yield x>er acre of dry matter in corn cropf L994, 


j (’ow ’ Ifoj; (^huinioal j Noforti- 
I inaiium ninnim* Icrtili/orH. lizer. 

{ Povnth. j Pimnd.t, Pounds. Povnds. 

1 1 , 770.4 I 1,680 4 1761.1 1 , 142.1 

, 0 1 :ir).{.o 3594, 2U.3 

I 1 , 027.3 1 , 80 ') 4 1 . 777. 1 I 1 , 317.9 

4, 020 7 .1 840 4 3 , 897. 0 t 2 , 091. 3 

I 

The relative yields of dry matter for r> years, taking as 100 the total 
yield of dry matter on tlu*. jdat fertilized with cow manure, averaged 
with hog manure 100.0, with coinmereial fertilizers 88, and on the 
unfertilized plat 50.7. 

Taking the average for 5 years the dry matter of the kernels pro- 
duced on the unfertilized plat contained smaller percentages of albu- 
minoids, ash, and fat, but more tiber and nitrogen-free e.vtract than on 
the jdats receiving cow and hog manure. The kernels on the plats 
receiving commercial fertilizers contained less ash and albuminoids 
but more nitrogen-free extracit than on the jilats fertilized with farm 
manures. 

During 7 years' cropping with corn (including 2 years in which com- 
mercial fertilizers were ai)])lied to all the plats), the manures supplied 
to the soil the following amounts per acre of fertilizing ingredients in 
excess of the (pxantities removed by the croi)s: 

Excchh of ft riilhintf infiredienU in ntanurts npphed over amounts removed hy 

i crops of voni. 

I'otosh. 

Pounds J'ound'i. Pounds. 

9 {4 6 080.7 711.7 

I r» 7 l 0 2 , 81 ) 8 . 0 , 101.3 

418 . 0 ' 831 . 4 ' 158.7 

I «--287 5 1 65.4 I ‘- 64.3 

I I I 


With row mail MVt* 

With h<>f»: imuiiite 

With rommercial fortuiyrra 

UufeTtilizcd (cxoojil in 1888 ami IH 89 ) 


‘ LoflH. 


IvrriirlB .. 

Cobs 

Stover 

Total 


Corn, S. M. Tuaoy and M. It. \aj)YD (Missisnippi ISta, IhiL 33 j pp. 
6U77). 

Sy^^op8i8 . — TliiH is a siTnnnary of romiIt« rolatmg to corn culture obtained during 
several years at the Klississippi Station and at other stations. The topics treated 
are methods of ))reparing laud; deep and shallow cultivation; cutting, topping, 
and stripping; early and late varieties; nutritive value of difl'orent varieties; 
selection of seed; yellow and white varieties ; qualities desired in a variety ; and 
insects injuring corn. 

At the station the most satisfactory method of preparing land was to 
make a bed 8 ft. wide for 2 rows, with water furrows in the alternate 
spaces. 
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Shallovr cultivation proved sni>erior to deep culture. 

We have exam iued the records of 116 such tests made at 13 diffei’ent stations and 
find that 61 tests of deep cultivaton gave an average yield of 64.9 bn. per acre, while 
55 tests of shallow cultivation gave an average of 74.7 bii., a difference of 9.8 bu. per 
acre, or raore than 15 per cent in favor of shallow cultivation.” 

The value of the tops, when topping: was practiced, did not comiieii- 
sate for the resulting reduction in the yield of <;orn. 

*^The records of 7 other sfatious where similar work has been done show the aver- 
age yield of the fields which were topped to have been 68.3 bu. ])er acre, while the 
untonolied check plats averaged 81 3 bn., a loss of 16 per cent from topping. 

‘^In the work whreli has boon done at this station stripping the leaves has caused 
an average decrease of over 18 per cent in the yield of corn, which has made the 
fodder cost $14 per thousand bundles besides the labor of ]mlling.” 

At the station early varieties averaged 31.7 bu. of corn per acre, while 
late varieties yielded 41.4 bu. ‘^Our best yields have been from varie- 
ties which retpure 140 to 170 days for their full maturity.” 

Analyses are ipioted which indicate that dent and flint and yellow 
and white varit^ties have practically the same composition, and tlnit 
locality exercises no marked influeuce in tliis respect. The method of 
selecting seed corn is described. 

No advantage was obtained in rejecting kernels from any part of the 
car, as ti]) or butt. 

As the result of variety tests extending over 3 years, 25 white varie- 
ties in 75 tests averaged 43 bu. i>er acre, while 20 yellow varieties in 03 
tests afforded only 38.2 bu. 

*^Thc publisliod rccordM of Bimilar work done af other stations ba\c been exam- 
ined v©r> carefully, and have been found to corre8]»on(l very eloBcly with the veBiilts 
secured at this station. , . , 

the pre])aratiou of the followring summary the ‘flint’ and ‘flour' varieties 
have been excluded as having no interest for MiHsisbippi (‘orn growers; and the 
records of varieties of which the color is not given, or which have made yields of 
Jess than 20 hu, per acre have been omitted. The exclusion of tlicsc viirieti<*s makes 
the figures from the several stations vary slightly from those givcui in the different 
reports but does not change tlio final result. 

‘‘With that basis, we tind the results of the work of the 7 stations which have 
made more than 50 tests each to be as follows : 


lieUiUre yield per acre of white and yellow varieties of corn. 


Arkaitsas. . 
Illinois — 
Indiaiia — 

Kansas 

Louisiana. . 
Mississippi. 
Ohio 


Total or average 


White. I Yf'llow . ' Kxcoss. 


Number 

oi 

Yield 

NiiinluT 

of 

Yield 

White. 

Yellow. 

varieties. 


xarictiesH 

j»er ,H*re. 


1 

liuthels. 


liiftheU. 

Bnnheh. 

Bunhela, 

14 

' 36. 7 

14 ! 

36 6 

, 0.1 


.*>4 

63.1 

101 

62 0 

1.1 


16 

54.8 

28 

56 3 ! 


1.5 

53 

54.2 

67 

53 1 

1.1 


80 

47.5 

® i 

39.7 

7.8 i 


25 

43.0 

20 

88.7 

4.3 


25 

55.4 

34 

51.3 

4.1 


217 

SO. 7 

273 

48.2 

2.5 
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These figures show that iu a total of 1,207 tests with 490 varieties the average 
yield of 217 white varieties has been 2.5 bu. per acre in excess of the yield of 273 
yellow varieties; and ihat at only 1 of the 7 stations making these tests have 
the yellow varieties given the better average yield. At 6 of the 7 stations some one 
white variety has given the best yield, and of the 35 varieties named as giving the 
best yields at the different stations, 24 are white and only 11 are yellow. If only 
the varieties whieU have been tested two or more times at ea<‘h st;p,tion are eoii- 
sidbred, the nvorage yield of the white varieties has i>eon .50.9 bu. per acre, against 
47.0 Im. for the yellow varieties.’^ 

Tlie clianKitimstioH of a variety adapted to Mississip])i are given. 

The two iiiseds most troublesome on young corn plants wore the 
corn worm {Jleliotlus armigera) and bud worm (IHabrotlva punctata)*^ 
for the hitter no 1 ‘emedy is given; for the former the authors advise 
l>ineJiing the lower ])art of the stem of the wilted plants, thus killing 
the worms and reducing the danger from later broods, which would 
attack the ear. 

Field experiments with fertilizers on corn, potatoes, and 
tobacco {Kentucky Sia. lint, 5,'}, pp, .V.9~o.V). — These are iu continuation 
of experiments reported iu Bulletin 45 of the station (K. B. K., 4, p. 
71(>j. The experim(‘nts with corn and potatoes (>e(*n[)ied the same 
tenth-acre ])lats as in i)re\ious years. Tobacco as gnmii on a field 
which had previously lu'cn iu grass and highly fertilized with tobacco 
stems. On corn and potatoes muriate of potash, nitrate of soda, and 
superphosphate w<‘re applied alone and iu various combinations. On 
tobacco the fertilizers used w<‘ro nitrate of soda, double superphos* 
phate, and carhonatoof jiotash and magnesia in ditferent combinations. 

On corn muriate of potash alone and a mixture of muriate of potash 
and nitrate of soda were the only fertilizers that attbrded a ]>rofit. On 
potatoes and on tobacco the largest yield was obtained on the plat 
receiving a complete fertilizer: the yield of ])otatoes with muriate of 
potash was gicater than with either nitrate of soda or suj>eridios])hate. 
Tabuhite<l data give the yield of corn and potat/oes for each year of the 
test and tlie meteorological conditions for 1894. 

Fertilizer experiments on hemp {Kenineky IhtL pp. 54, 
55 ). — One hundred and sixty pounds of nitrate of soda, liO lbs. of 
double su])erphosphate, and ItK) lbs. of muriate of potash per aercAvere 
appli<‘d. On all the fertilized ])lats the yield of fiber was gnnUer than 
on the unfertilized plats. The highest yield, 1,170 lbs., vas atforded 
by a mixture of muriate of potash and nitrate of soda. “The n»sults 
strongly indicate that nitrogen and iK)tash were needed on the jdats 
for hemp.” 

Sowing leguminous plants alone and in mixtures, Sciiitlz> 
Lupitz (Abs, in Dent, landic. PressCj^Ji* Xo, 70, pp. 

S ). — After long experience it has been found more profitable on the light 
soils of Lupitz to plant several leguminous plants in a mixture rather 
than to sow each alone. By this course complete failure of crop is 
avoided. In certain seasons, however, when weather conditions are 
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especially fiavorable to one species, that one, sown alone, yidda more 
than the mixture. 

The advantages of mixed seeding noted by the author are the follow 
ing: In a mixture of different species the spiice both above the surface 
of the ground and within the soil is most completely occuincd; the 
roots of sojne species feed deep, of others shallow. External intlu- 
ences, as insect enemies and fungus diseases, are not so completely 
destructive as is sometimes tlie case when a single crop is sown, for 
generally these iniuries are not common to all the spe(‘ies in a mixture. 

In deciding on the constituents and proportions of a mixture of legu- 
minous ])lants the* character of the soil should be considered. On soils 
of slight capacity for retaining water the mixture should contain a 
largo j)ercentage of the seeds of deeji-rooted plants. When the soil is 
less inclined to suder from drought shallo>v -rooted plants, as serra- 
della, peas, and vetches, may find a jdace. For gravelly soils the author 
regards a mixture containing lupines as tlie best. 

The yield and nitrogen content of several mixtures of leguminous 
plants — of which the seiiarate constituents are not named— are tabu- 
lated. The weight of roots and of the above ground portions of the 
plants were determined on areas of 1 scpiare nicder. The dry matter of 
the roots contained from 2.24 to 2.57 per cent of nitrogini; the dry 
matter of the other portions of the plants, from 5,17 to 5.15 ]K‘r (*ent. 

Potatoes, G. W. Mt'CLUEU {TUhiois 8ta, JiuL n.9-/.‘)Y;). 

St/nop8i8. — T(*8ts of vaiioties, seed potatoes trom ditteieut loejilitieh, and seed pota- 
toes from best and poorest plats, aiul fertilizer experiments. Varieties varied 
greatly from >ear to year, both in prodiietivenoss and (|iiahl,\ . Change of seed 
exerted no eonstsint iiitluenee on the yield. Seed potatoes from ])lat8 jn'odneing 
the largest yields in 1803 generall;^ yielded inoie in 1801 than seed from less 
productive plats of the same variety. On the station farm eommereial feitili- 
zers did not inn ease the >ield. The results of the work of other stations on 
these (piebtions and on si/e of seed pieces, relative value for sen! pur])oseH of 
different parts of the tuher, time and depth of planting, distance between jiiauts, 
and depth of cultivation are discussed. 

In 1892 Early White Prize afforded the largest yield among 48 vari- 
eties tested, in 1893 Grange was the most inodnctive of 110 varieties, 
and in 1894 th(‘ largest yield among 108 vari (dies was afforded by Bur- 
bank. ^^Tlie potato seems to be so variable and so sensitive to the 
conditions uiid(*r whichit is grown that about the only re(*oinmendatiou 
which it is safe to make would be to adhere to the standard varieties, 
at least foi* tlie main crop.” 

A comparison of seed potatoes from different seedsmen with home- 
grown seed showed no marked and constant difference in yield. 
‘^Changing seed from one locality to another is of doubtful value.” 
With 12 out of 15 varieties, seed potatoes from the most productive 
plats of 1893 yielded in 1894 more than seed from the less productive 
duplicate plats. 

In experiments at the station extending over 2 years the yield wa>s 
not notably increased by commercial fertilizers. 
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The aathor sninmarizee as follows the resalts obtained by other sta- 
tions in planting seed pieces of different sizes. 

** Good-sized whole potatoes have yielded nearly twice as mtich as potatoes cut to 
one eye, and there has been nearly a uniform gradation in the cro]> as the size of 
seed x>assed from good-sized whole x)otatoes through halves, (piarters, 3-e^e i)ieco8, 
2-eye pieces, to 1-eyepieces, ami the result has fallen still lower when jieolings have 
been xd anted for comparison. . . . 

**It makes no difterence what x>iirt of the x>otato is used for seed. . . . 

There seems no reason to douht, however, that with raie exceptions the earlier 
the iilanting is «louo the hotter will he the crox).^’ 

As to deptli of idaiitiiig, tlio rosnlts of tests at a stations, tlioiigli 
somewhat eontraili< tory, ar(‘ regarded as favoring eomx)aratively shal- 
low xilaiiting. Hills have seldom given as good yields as drills.” 

‘^Ttesults [as to deidli of enltivatingi are so eonllietiiig that no con- 
clusions can as yet be drawn.” 

Field experiments with potatoes, cabbages, wheat, and oats, 

B. J)VKR and E. Rosli!V(» (R])t. Field F.rp(s, Essex Affh Soc,j 

pp. 14), — Variety tests of wheat and oats and fertilizer e\i>eriincnts 
with i)otatoes and cabbages are reimrted. On cabbages it was found 
prolitablc to aiiply coinincrcial fertilizers in addition to 14 tons of 
inannre jier acre. Jt is stated that eominon salt, in combination with 
stable manure, supplemented by idiosxdiatie and nitrogenous commer- 
cial tertilizers, afforded a larger ero}) than the same weight of muriate 
of potash ill a similar niixtur«‘. On this soil potash failed to ])roduee 
any very marked increase in yield. The soil id* the experiment field 
contained 0..*h> x>^f of total jmtash and 0.bl4 per cent of xiotash 
soluble in a 1 i>ei cent solution of eitrie acid. The total phosphorie 
acid was ^bat soluble in the above-mentioned solution, 

(1.02 per cent. 

Root crops ( Wyoming JSta, JiiiL pp. pL 1), — Twelve varie- 

ties of turnips were grown at the Laramie Station in rows IM) in. ai)art, 
and the average yield when the seed was drilled was fi0,o7S.S lbs. x>er 
acre, ami oitly 2S,42t) lbs. when the seed was sown broadcast on strips 
about a foot wide. Tlie Early Wliite Egg atforded the largest yield, 
41.4 tons ])er acre. Of 4 varieties of xiarsniiis tested, the (lUernsey or 
Hollow Crown afforded the largest yield, 8,234 lbs. ])ei acre; the varie- 
ties witli short roofs ai*e recommended. Of 7 varieties of carrots the 
largest yield, 1 7,807 lbs. per acre, was made by Yellow Belgian. Eleven 
varieties of garden beets and 5 of sugar beets were tesU*d. The largest 
yield, 50,784 lbs. per acre, was made by the New Danish sugar beet. 
Vilinorin linjiroved contained the highest xiereentage of sugar, 21.00. 
The yield of common salsify was at the rate of 10,342 lbs. x)cr acre; of 
the Sandwich Ishiiul variety, 13,7tf4 lbs. 

Where Jerusalem artichokes were ])lante<l in 1891 the ground con- 
tained many tubers in the spring of 1895. 

Culture experiments with rye, P* Nielsen (Tidsslir, Landhr. 
PlanteavLj Ijpp. 1-130). — This is a report of exx>eriments conducted with 
different kinds of rye since 1880 at 3 Danish stations for plant culture* 
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Besides variety tests made every year, with 32 varieties of rye in all, 
a number of problems of more general interest have been studied. 

CofnpariHon of 1-year ^old and new seed * — In 5 years^ experiments with 
sowing 161.8 lbs. per acre of each of the 6 kinds of rye experimented 
with, C54.4 lbs. less straw and 195.8 less grain were obtained per acre, 
on the average, from 1 year*old seed than from new seed. The old seed 
seemed to produce a somewhat smaller proportion of straw. The aver- 
age yields for 6 kinds of rye were as follows: 

ivttat/i i/tehls of tyt from old and new seed 


Oiift \ t ir old Bood 

1^4 W HOOd 

BiiTiuiue in fa\or <»f new 84 cd 051 4 1*15 K 1 

I 


Pet 4 ent 

Straw I (irani | 


rouiuU rtnnuU 
J SK)t> 7 2 {<W> { I 37 8 

4 5()1 1 j 2 562 1 30 0 


^ i4d4l ]u 1 IK re 



Change of seed . — Trials were conducted for 5 years by the author to 
investigate the question of change of seed. Four varieties of rye were 
sown; in (*ase of varieties the home-giOAvn seed gave on the average 
the higher fields, while the opposite was tiue witli 1 variety. The 
average yields obtained were as shown below: 


tfieldn of riff pit (uri fiom imported and lionu-qioxin *«fd 


Tnip()lt4 4l »4 4d 
llonif' jjtrowii ht4 d 

Did4r4n4 4 miu\4n 4>1 Ihjiik 4,r4)wnB4 4.d 


'\nii)l)4^r 
f>l tnulM 

Straw j 

(iruin 


I'ovndh 

Pfrtiiidu 

a 

5 i 

1 533 0 

\ $7 

5 151 8 

2 577 5 


78 4 

44 5 


There v\ as theretoieno appreciable ditlei cnee in the avH‘rage fields 
of the home grown ami imported seed ot the same kinds, as far as the 
data obtained with the t varieties nndei trial show. 

The tnfutnee of eontiniud hybridization between diffirent earn tits of 
rye . — An iiicieased yield of 416 lbs. of straw and 240 lbs. ot* grain iier 
acre was obtained tiom sowing 0 common varieties of rye wliich had 
been strongly exposed to hybiidi/ation with othei varieties, as com- 
])ared with the yields of check jdats of the same varieties. The 
increased yield of rye exposed ni) to tliefouith and lifth generation, 
as compared with the jields from lye which had only been exposed in 
first and second generation, was 430 lbs. of straw and 233 lbs. of grain 
per acre. Crossing of different varieties of rye therefore seemed to 
make them more productive, while neither quality nor size of the 
kernels was perceptibly influenced thereby. The results of these trials 
are not, however, considered conclusive. 

Ten years^ trials with different sized seed . — ^The same weight of large 
and small kernels, in quantities of 181.2 to 207.1 lbs. of rye per acre, 
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was sown. Excepting one year (1881) no marked increase in the yield 
of grain was obtained by the use of large kernels tor seed, although 
the use of large seeds was often followe<l by an increase of 102 to 324 
lbs. of straw per acre. The data given in the following table show the 
average yields of 2 series of experiments with 7 parallel trials with 4 
different sizes of seed : 


Average yield of rye from different sized seed (JSSJ). 


SlKtl Oi 


LargcHt sochI 

t<> larjscost weed 
Nfxt t<> wuiaUewt weed 
Bmallf'wt 'seed 


Y udd i»er aero. 

per 1,000 

stiaw ! (lifiin I ^raiuw. 


' JUmtid/t Pov»dt> , Grams. 

I 5,771 1 2,271 ' U7.52 

5 815 1 2,310, 32 

1 r> 727 2, 347 28 24 

5 097 2,311 22.90 


The same number of large and small kernels, viz, from 2.00 to 2,05 
million kernels per acre (averages 2.255 million kernels), were sown. 
The experiments were eondiieted during four years (KSSH-’Ol) with 4 
different sizes of Sehlanstedt rye, and with 2 sizes of 4 different varie- 
ties during 1801-^05, The following table shows th(^ results obtained 
in the former series of experiments: 

Average nsult** u'lih S( hlausttdt rye grains of different stzes { IcSss~\g/). 


Sj»<* ot 8«ed 
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31.6 

21. 9 

2 13 
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1 ’.17 

31.4 
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1 2. 25:. 

17 3 

3 016 

1 5 IS 
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Similar results were obtained in the experiments of 1891->’05, In 
si)ite of the great difference in the size of the seed the increase in the 
yield from the larg(‘st seed was only slight, amounting in the experi- 
ments of 1801~’95 to only 303 lbs. of straN\ and 50 lbs. of grain per 
acr(‘. 

ExperhnvniH with thick and thin seeding , — Four degrt'es of thiekiu^ss 
of sowing, 3.20, 2.90, 2,5.3, and 2,17 bu. per acre, were tried during 
1888-’91, with the following average results: 


ThieknesH of sowing and average yields per acrejor years. 


Seed per a* re. 

X umber 

Weight 
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The largest yields of grain and straw were thus obtained by sowing 
2.53 bu, of rye per acire. — F. w. woll.. 

Experiments in the culture of sugar beets, E. Feedkiksson 

{Ugeskr. Landm.^ 40 {JiS95),piK Experiments with fertilizers 

and on distance of planting, made by the Association of Danish Sugar 
Manufa(*t.urers during 188U~’90, arc reported. The average yields of 3 
varieties of sugar beets i)Ianted in rows 14 and 18 in. apart were as 
follows: 

Yields of stufur bcetn ai differntt distances^ 

Xn<*reaso 

18 nicliOH. U iiichen. with 14 
iurhen. 

rounds Paimde. Votmds. 

For 17 exporimwital fiirinM, 30 1 1 lals 30, 7(Hi 32,910 2,270 

For 7 h«‘«t 1‘au'rnfi, 21 (rials 32,400 35,895 3,435 


— F. \V. WOLL. 


Sulla, L. (rKANUEAl^ (Jou)\ Agr. Prat,j fiO Xos, Z'K pp* /; 

24^ }}}). 8fiO-S5i ), — J. Knill tested many sjiecies of leguminous plants 
in the dry climate of Algeria on soil not irrigated. Siilla {llrdgsarum 
voronarium) was the most satisfactory plant grown, and i)rov<Hl valuable 
both for feeding and for green manuring. , Three kinds of sulla are 
mentioned—a native Algerian variety wiiich is biennial, a variety with 
red flowers, and a perennial variety bearing white flowers. The last 
mentioned is a dwarf variety, regarded as suitable for i)ermanent 
meadows on thin, ])oor, dry soils, and is reported as succeeding even on 
pure schists, 

Thi*. author investigated the second variety mentioned above. 

The seed of sulla usually germinate with dilliculty, but when treated 
with boiling water for 5 minutes about 95 ])er eent of the seed germi- 
nated. On the assumption that only 50 per cent of the see<l would 
grow, tin' amount of seed used was 100 lbs. per ac.n*. 

The stocky jflants of sulla attained a height of 30 to 50 in., and the 
tai)root a length of 20 to 28 in. The yield of seed was about 480 lbs 
l)er acre. 

On good soil the yield of fresh material was 52,128 lbs.; of hay, 10,285 
lbs,, and of fresh roots, 11, 087 lbs. ])er acrc‘. Cattle, sheep, hogs, and 
horses are said to relfsli the plant, and it is considered valuable as a 
bee plant. 

A sample of leaves and stems analyzed by the author had the follow- 
ing comxK)Sition : 

AnaUjHis of leuviH and HitmH of nuUa. 


Water 
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Protein 
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iNitrogeu free extract. 
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The peroentaffe of phosphoric acid in the fresh stems and leaves was 
0.117, or less than that contained in alfalfa. Potash constituted 0.1155 
per cent. From this analysis the author regards sulla as of about the 
same nutritive value as red clover or alfalfa. 

The roots had the following composition: 

Analynis of rooin of aulla. 


Fiertli I WateF'lnjo. 


/ er cnit 1 Per cent, 

78 TiOO 

lU 401) 00 64 

0 L'lil J.03 

2 010 , 0. 36 

0 000 0 28 

0.009 0 46 

0 322 t 1 50 

0 112 0 62 

The author ostimates the quantities per acre of fertilizing ingredients 
in the leaves, steins, and roots as follows: 

Jmouula per Oire of Jei'iUizintj inyredieutH in HuUa. 

KitroKM.. P.>ta«h 

Ptmuiii). Povndif I'ottndtt 

I?» leaves and 19H 60 61 

Jd roots 26 7 11 

Total . 224 67 72 

The autlior states that sulla makes less demand on the soil for potash 
than most otlier leguminous plants. The immense quantity of nitrogen 
contained in the crop, which this leguminous idant is presumed to 
obtain largely from the atmosphere, recommends sulla as a cro]! for 
green manuring on land not irrigated in semiarid regions. 

Final report on tobacco grown in 1893 with different fertilizers, 
E. H. Jenkins {Counvciivut State Sfa, Rpt. pp. 

Synopaia, — Th«) renulls of an oxamination of the fermented leaves ^^rown in 

The re]»ort of an expeit relating to the quality of the dillerent lots is given; 
also 1ubiiiat<Ml data on the lire- holding capaeit\ of the ditlVrent lots and a dis- 
cussion of the efteet of fertilizers on the qualitx and quantity tol»a(‘<*o. The 
several lots did not differ greatf\ in quality, an unfavorable season piodueing a 
jioor quality in all the samples. 

This is a continnatioii of the work on tobacco reported in the Annual 
lieport of the station for 189J (E. S. li., 5, p. Sdo). 

** It is questionable whether any fair eonelusioiis eau be dn.wn as to the eff'eets of 
ditforeut fertilizers on the quality of the tobaeeo when it seems probable that the 
drought rather than the fertilizers controlled the quality of the < rop. 

**It is a striking faet that the fermented tobaeeo of 1893 erop from almost all the 
plats had a fair t«» very good burning quality. . . . 

“The defects of the experimental crop of 1893, common to the tobacco of nearly 
all the plats, and therefore attributed to conditions of weather, are wholly in the 
* textuie ^ and * colors.'^' 


Water 

l)r^»nio matter 

Nltrojuen 

Toful ash 

Pheaphoric’ a<*ul 
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la addition to the exjiert’s test the fire-holding capacity of each lot 
was tested in the station laboratory and the resnlts tabulated. 

‘‘The (ire- hold capacity of all the lots was increased by fermentation, though 
not by any means equally in all cases. 

*‘Tbe average fire-holding capacity before fermentation was 9 seconds; after fer* 
mentation, 18 seconds. . . . 

** A more accurate method of dotenniniiig fire-holding capacity is desirable. . . . 
There is substantial agreement between the judgment of the expert on the fire- 
holding capacity of the diliereiit lots and the resnlts of the laboratory tests on this 
point. . . . 

Tendency to ^ coal ’ when wrapped on a cigar is not apparently associated with 
deficiency in tire-holding capai ity.’^ 

The yield of fermented wrappers averaged 778 lbs. with castor pomace 
and 082 lbs. with eottoii-seed meal containing equal amounts of nitro- 
gen. When linseed meal was used the yield of wraiipers was greater 
and the quality of the product better than with eotton seed meal or 
castor pomaee containing corresponding quantities of nitrogen. 

“'Phe liciiviost applications, 3,000 lbs. of cotton-seed inoal and 1,520 lbs. of castor 
pomace per aero, gave best <|nality of loaf as well as the largest yield.’' 

Tables and notes give meteorological conditions and soil temiieratures. 

On 8 plats differently fertilized the average water content of the soil 
was practically identi(*al. 

Experiments in growing tobacco with different fertilisers in 

1894, E. 11. Jenkins {Conneetievi State Sta, Rpt, 1894ypp. 

♦ 

SynopsiH . — Castor iiomace, cotton-seed meal, linseed meal, tobacco stems, nitrate of 
soda, dry lish, cotton-hull ashes, double sulphate of potash and magnesia, car- 
honato of potash, high-grade sulphate of potash, double carbonate of potash and 
magnesia, wood ashes, and seveial biands of fertih/ers weie tested iu various 
combinations. Castor ])omaco and cotton-seed meal alforded practically the 
same jiebl. t)f the potash salts double sulphate of ])otaBli and magnosia gave 
the best results. 

This is a continuation of un experiment reported iu the Annual Keport 
of the station for 1893 (E. 8. li., 5, p. 805). The yields of unfermented 
tobacco are tabulated and briefly discussed, a full discussion being 
postponed until after 5 successive crops shall have been raised, cured, 
and ferment ed. 

The maximum yield, 2,1 15 lbs, of sorted t()bae<»o, was obtained by 
the use of a mixture of 2,200 lbs. of Mapes’s Tobacco Manure and 000 
lbs. of Mapes’s Starter per acre. The maximum yield of wrappers, 1,330 
lbs., Avas obtained by using either 2,720 lbs. eotton-seed meal and 1,444 
lbs. eotton hnll ashes or 3,780 lbs. of castor pomace and 1,520 lbs. of 
cotton-hull ashes per acre; the yield of sorted tobacco on these plats 
was 1 ,860 lbs. 

Increasing the quantity of cotton-seed meal in the fertilizer from 1,360 to 2,260 
Ihs. per acre <lid not increase the yield, hut a further increase of 500 lbs. per acre 
made an increase of 260 lbs per acre in the sorted tobacco, ^fhe quantity of wrap- 
pers increased regularly with the increase in the c{uantity of cotton seed meal ot 
castor pomace applied." 
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When the nitrogen was supplied only In the form of castor pomace 
the yield of wrappers was greater than when a part of the nitrogen 
was applied in the form of nitrate of soda. 

In 1894, as in previous years, the double sulphate of potash main- 
tained its superiority to the other potash salts, affording the largest 
yield of sorted tobaccjo and of wrappers. 

“Plat A A, which wu« dressed with stable tiiaiiure^ and BB, which was dressed 
with tobacco stems and castor pomace, x)rodnced less tobacco than most of thColher 
plats and the least wrappers of any plats/' 

Field experiments at Q-hent, Belgium, W dp: Oalx^vp: {Expand 

Cult JanL Oand^ pp. 97 ). — Among these were variety 

and i'ertili/ei tests with rye, barley, liax, sugur beets, ehicory, turnips, 
and potatoes; variety tests of oats, wheat, peas, and lupines, and a 
feitilizei test on ])nckly <*omfrey. 

Very large, largo, ordinary, small, and very small grains of oats were 
sown, all at the rate of 111 lbs. per acre. The yields of grain were 
slightly in favor ot small and ordinary seed; the result was attrib- 
uted to the greater number of grains sown per plat with the smaller 
classes of seed. The autiror considers it advisable to employ a greater 
weight of large than of small seed. In a test of cat potatoes and whole 
potatoes of ditferent sizes the largest yield, after diHlucting the seed 
potat(»es plant(‘d, was afforded by large whole tubers, and the next 
largest ,>ield by inediurn-siz<‘d xxhole potatoes. 

The alleged deterioration of Siiglish malting barleys, £. K. Moiurz *"( in 
Jour, Hoy.AgU Soc. Knghvd, aer. ,3^ 6 (AW), aVo. itg. S7S-S90 ). — This deals chi edy 
with the j)roccsH of malting. 

Carrots vs. mangel-wurzels, L. Hklwko ( Fyeskr. Landm,, fO{789.5),j)p, JSl-i.34), — 
Comparison of iclds and nutritive value of the two crojis. The author linds that 
inaiigol-wiiryelM as a rule will yield about 1,000 Ibh. more dry matter per acre 
than carrots, and that ANherever the former ^^ill groW well it will not bo prolitahle 
to grow carrots, • 

Duthiea, a new genus of grass, PI. Hackel (Verhandl, k. k. ZooL>hot, Gen. Oiew, 
45 (1S95), A'o. 2 )p, ^(/O-JOS ), — A description is given of Duthiea hi'omoideSf a new 
Indian grass. 

Grasses and forage plants of foreign countries, P\ II. Ma.'^on, A. B. Morse, (X. 
Gaoe, el al. ( r. S. CoiiHular Rpt, /5.9J, Jwwc, pp. 3J7-2t’}0), — The grasses and forage 
plants most extensively grown in (Jermany, Scotland, and Nj)rway aie discussid at 
some length, and shorter lists of those that are imiiortant in some other countries 
are given. 

Forage plants ( Wyoming Sia, Bui. 33, pp. G0-€3 ). — This is a record of tests on the 
Laiamie x>luiiiH and at Wheatland of alfalfa, coinnmu millet, rape, Katlir corn, .leru- 
Salem corn, iiiillo maize, brown ilnrra, timothy, and awuless bromo grass. 

Leguminous fodder plants, R. B. Ma<’I>oih;alIi {Aha, in Agl.Jour. Cape (h>hny,S 
{1895)y Ao«. IS, pp. J/.9, .320; if, pp. S48, S49, figs. J). — The i>oisonous eftects of Lathy i ua 
«attra«seed and of other leguminous plants are discussed, and a partial bibliography 
of the subject >8 given. 

Pastel or woad as a forage plant on calcareous soil, P^. Schrihaux {Jour. Ayr. 
Prat., 59 {1895), JSoa. 3S, pp. 830-^322; 24, pp. 854. 855). — The plant is regarded by the 
author as of about the same value as white mustard. 

Pastel or woad as a forage plant, J, Brunet and G. Alluaud {Jour. Ayr. Prgt., 
59 {t896), No. 36, pp. 935-938). 

4330— No. 3 4 
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On the fertiliser constitueiite in oats as indicatioiis of the manurlal re^inlre- 
meiits of the plants, A. Attehbbrg (Jbs.in Centbl. agr, Chem.y ^4 {1896)f No, 4, pp. 

Lupines as green manuring plants in Norway, B. Laksbn ( Tidakr. norake Landbr,, 
1894tpp. 30-44; aha, in Centbl. agr, Chem,y 24 {189o)y No, 5, p. In ©xperimnnte in 

the 80 u then I part of Norway yellow lupine did not afford a satisfactory yield. Of 
the 3 Borts of lupines tested the narrow-leaved blue luiiine was most jiroductive. 
Thomas slag and kairiit but slightly increased the yield. The jdats inoculated with 
seil from an old lupine tielil jiroduced about 8 jier cent more than plats not inoculated. 

Potatoes ( Jf gonuntj Sta. fiul. pp. J7-3i ), — This is a report on progress and gives 
rcHultH of oxpcrnnciils to dotenniue the best si/e of seed pieces, and of variety tests 
made ill 3 localities in the State. Full details as to size of seed pieces are not given. 
The iirolit in growing an aero of jiotatoes at Laramie -was at Lander $54.38, 

and at AVheatland $.‘)n.80. 

Ipiportant points in potato culture, J. Pkdkkskn (Jijirgaard Lanumanahladey S8 

iJSn3)y pp. 233-2^0), 

Fertilizer esiperiments with potatoes (Jhut. landw. Vreaavy 22 {1883 )y No, 40, pp, 

453 f 450), 

Chemical composition and relative value of Norwegian root crops, F. H. 

WKUiottfNKioLD (Norak handmanabhid^ 14 (1805)^ pp. 15ly 152), 

^he culture of hairy vetch, )S<>b<)1ja (Jba. in f'tnfbl. agr. ('hetn,, 24 {1895), No. 3, 
pp. /8 1-185). — A jioimlar article. 

Cost of growing certain farm crops, .J. W. Kobickison {Canada Nxpil. Farms 
Kpt. 180iy pp.9ti-1(fl). — Statements showing the cost of growing eio^is of small grain, 
r#otH, corn, and buullowers. The yield of nearly ripe heads w as 3 tons per acre. 

Brill sowing, S. FousBElnf {TuUkr. Landtnidn, 10 {ls95)ypp. 248-254). 

Cereals and other field crops {IVgoming Sia. linJ. 22,pp.G3-7S).—l^otid% on the 
yield of 15 varieties of W'heat, 14 of ea^s, 10 of barley, 2 of rye, 0 of corn, 4 of broom 
corn, and 2 of ]»eas, the tests in rnosl cases being made at more than one of the sub- 
stations. New Kussiaii Hax produced 15.0 bii. of seed per acre. At Wheatland the 
yield per acre of AVhite Kussian wheat on an unfertilized jilat ^^as 20 bn., on a plat 
receiving a. heavy ax»plicatu)n of stable manure 40 Im., on a jdat where a crop of held 
peas had hecu turiieil umler while in hloom 23 bii., aiul on a jdat where a erop of 
red clover liad been plowed uudiT when mature 30 bu. At Lander ihe results of a 
similar expeiiinent Mere less d<'eibive. 

Rotation of crops, J. J. Wtllik {Hard. Chron., 18 {1805), No. 1i0,pp. 38,39), — A 
eontinuatiou of a series of pajicrs on this subject. The ^iresent pajier deals wdth the 
plant food taken uj) by a arioiis crojis. 

Agrostology in the Department of Agriculture, F. Ijamnon-Schibneb {Svienoe, 
2 {J8',rt}, No. 51, pp. 151, 152). — A brief statement is given of the organization of this 
division and the work outlined for the future. 


HORTICULTURE. 

The dwarf Lima beans, L. II. Hailey {New York Cornell Sta. BuL 
S7jpp, SJ-l()l,Jigfi, 11). 

%wop/it8.--Se\on distinct forms are recognized cind illustrated: »Sieva, Henderson, 
.lackson. Tliorburn, I irc/or. Burpee, and Barteldes. They belong to 2 species, 
Phaaeolna hinaiua and P. wulhjlorua. Of the latter Bart.eldes is the only repre- 
sentative and IS of little value. Of the otlspriug of the former the Sieva dwarfs 
are earli»*8t and most iiroductivo; the jiotato Lima dwarfs (Thorburn or Dreor) 
are of the highest (luality; the large Lima ilwarf, the Burpee, has given as 
good results ns the earlier or small-seeded varieties. 

This bullctiu deals witli the history anti evoliitiou as well as the 
botanical and horticultural characteristics and relationships of the 
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dwarf Lima beans, of which 7 distinct forms are recognized and illus- 
trated. It is stated that the original of the first variety, the Hender- 
son, was found growing wild along the roadside in Virginia some 20 
years ago. The Kumerle or Thorburu dwarf Lima originated from 
dwarf forms of the Challenger pole Limas. The Burpee originated in 
1883 from a jfiant of the Large White Lima which had been cut down 
by cutworms, but whi<*.h matured 3 beans. From these 2 dwarf jdants 
were grown. The Barteldes bush Lima is a sport of the White Spanish 
or Dutch liuniier bean, and originated in Colorado. 

The several varieties are arranged and (dassified according to the 
siiecies from which tlu^y originated, and detailed illustrated descrip- 
tions are given of each of the varieties, which are as follows: Sieva, 
Henderson, Jackson, Thorburu, Dreer, Burpee, rfnd Barteldes. They 
vary in habit and hardiness and in the size and appearance of the 
beans, some of them being less than half the size of the others and 
some of them pure white, vrhile others are speckled with brown. The 
Barteldes bush Lima differs in its germination from that usually found 
among beans, the cotyledons remaining below ground when the seed 
sprouts. This variety frequently has a fleshy tap root, showing a 
strong tendency toward becoming a i>ereiinial. It is believed by the 
writer that the dwarf Limas are of considerable economical value on 
account of their earliii<\ss, as they mature their pods from 2 weeks to a 
month earlier f han the polo varieties. The following summary is given : 

•‘The dwarf or bush forms of the Lima beans are, as a class, aetjuisitiouN to the 
vegetable garden. They belong to 2 distinct species, ritaseolus lanatuH and V. multU 
florue. The single \arictj deriviMl fiom the bitter spocios — the Barteldes — seems to 
have little to recommend it for culti\ atioii m Now York. The <lwarf offspring of 
Phaneolus JunatHS ar<‘ of 2 general t\])OK: (1) The Sieva dwarfs, which are the 
earliest ami most produet iv<* and of ’which the most serviceable variety appears to 
be the Henderson; the potato Lima dwarfs, represented by the Tborbnrn or 
Dreer, which are of the highest quality and in all ways desirable; (3) tb('» large 
Lima dwarf, the Burpee, whieli has been the leading single variety’s upon onr own 
grounds on account of the largo si/e and high qiialit;) of its beaus, and it is evi- 
dently as well adaptiMl to general field < iiltnre as the earlier or smaller-seeded 
varieties. All these dwarf Limas — Hemlerson, .fackson, Thorburu. and Burpee — are 
worth growing eithei for homt' or market." 

Onions, B. G. Btfei^m {Wyoming Sta, BnL pp. ph, 2 ), — 

This bulletin gives tlie results of a variety test of onions carried on for 
2 years at the station and at each of the substations. 

At Laramie 21 varieties were tested, the seed of each being started 
ill hotbeds and afterwards transplanted to the field and also sown in 
the open field. The forim^r mef hod gave larger yields and better onions. 
For field (uilture Large Red Wethersfield, Bouthport White (ilobe, and 
Southport Yellow (Hobo are recommended. The Italian varieties, such 
as Barletta, Maggiajola, Giant White Etna, (‘tc., were the best early 
onions, but were not good keepers. 

At Sheridan, El Paso, Red Bermuda, Extra Early White Queen, and 
Extra Early Barletta proved the earliest varieties. Oregon Long 
Keeper, various forms of Danvers, Red Victoria, Red Globe, Prize- 
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taksr, End Bed Wethersfield are recommeaded for growing in the 
aortheru part of the State. 

Only inconclusive notes were furnished from Sundance, but heavy 
crops were obtained at Wheatland, White Bermuda yielding over 46 
tons per aero. White Globe, Danvers, Wliite Bermuda, Largo Red 
Wethersfield, and Red Globe nre especially recomim'nded. 

Elaborate data are given showing the comparative yield, weight, i)er 
cent marketable, etc. 

Notes on vegetables, C. W. Mathews and A. T. Joudan { Ken - 
tucky 8ta. lhd,54j pp. 36 ), — This com})rises notes and investigations on 
tomatoes, peas, beans, and i)otatoes. 

Tomatoes (pp. 4-18). — Tabulated data are given for tests of 51 varie- 
ties, of which several are believ(‘d to be synonyms. Essex Hybrid, 
Gold Ball, and Michigan were the lirst to ripen fruit, commencing on 
June 25. The most prodinjtive varieties up to the rime of killing frost 
were Table Queen, producing 108 lbs. 10 oz. from 10 plants; Early 
Euby, 107 lbs. 11 oz.; Conqueror, 102 Ihs. 5 oz., and Crimson Cushion, 
101 lbs. 5 oz., followed closely by Cardinal, Trophy, and Ten Ton. The 
variety producing tlie largest fruit (averaging 0.75 oz.) was the King 
leader, and the smallest proportion of rot was found in Gold Ball, a 
small yellow variety, iii which less than 1 iper cent was affected by rot, 
followed by Dwarf Aristocrjit, in which 1 fruit rotted out of c^very 17. 
Descriptive notes are given for 10 varieties. 

An experiment undertaken to ascertain whether the bc‘st results 
would be obtained by growing the plants in shallow boxes or in pots 
gave results in favor of pot growing. Perfection grown in pots produc- 
ing 25 oz. more fruit per ])lant than when grown in boxes, while in 
Livingston Favorite the gain was 15 o/. ]>er potted xdant. 

To determine the most favorable time for starting tomatoes seed of 
Livingston Favcjrite was sown in boxes on February 7, and 7 suc(‘essive 
sowings were made at 10-day intervals. The plants werc‘ transplanted 
to the field at 5 different dates in May and Jiin(‘, but the evperiment 
was interfered with by drought and was inconc'lusive. Jt a})])eared, 
however, that no advantage was gained by sowing sen^d before the 1st 
of March. 

In a (5omparison of stocky and vslendcu* plants a decided gain in size 
of fruit and in productiveness was made by the former, the yield aver- 
aging 1 lb. 5 oz. more per plant than that ])rodn(*ed by tlie latter. 

Cutting back jdants at tin* time of setting was done with Livingston 
Favorite, Acme, and Tiuckeye State, but it ]>roduc<ul no effecjt on the 
productiveness, although the untrimmed ])lants ucie from 5 to 15 days 
earlier than the trimmed ones of the same variety. 

The results of experiments with Bordeaux mixture for the preven- 
tion of rot were conflicting and inconclusive. 

Peas (pp. 18-25). — Thirty-seven varieties wcu e used in a comparative 
test, and tabulated data are given showing the nature of each variety. 
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it8 date of maturity, yield, quality, etc* Descriptive notes are given 
for 16 varieties. An experiment made to determine tlie proper thick- 
ness of planting showed that the best average results were obtained 
by a quart of seed to every 80 or 90 ft. of drill. 

Bmlh beans (pp. 25-30). — Tabulated data and des(Tiptive notes are 
given for 25 varieties, of which the earliest was Wakefield and the 
most productive were Iinimn ed Valentine, Speckled Wax, and Extra 
Early Refugee. 

In an experiment with thick and thin idanting Improved Valentine 
and (loldeu Eye Wax were planted in 12 degn^es of thickness (J oz. to 

6 oz. of seed) in 12-foot rows. One and one-half ounces of seed to 12 ft. 
gave the largest yield, 140 oz., with both varieties, but it is believed 
that in order to provide against some of the seeds not germinating it 
is better as a rule to use a larger proportion of seed. 

Iktslh lAma (i)p. 28-30), — Tabulated data lor tests of 5 varieties, 
in which Ilend(*rson and Jackson Wonder gave the best results. 

Pole beans (pp. 30-3t). — Tabulated data on 12 varieties of common 
and 9 varieties of Lima beans. Of the first, Kentucky Wonder and 
Yard Long were the most productive, while of the Limas, Large White, 
Ford Mammoth, and Large Select gave the largest yield. 

Voiaioes (pp. 34-30). — Tabulated data are given for 04 varieties, the 
yield of which was interfered Mith by the severe drought, which not 
only decreased the yi(‘ld but also resulted in small tubers being 
produced. 

Vegetables, F. W. Lank {^^ est Virginia Sta, linL pp. 137-15Gy 
figs. 3). — This consists of cultural notes and tabulated data on the test- 
ing of 23 varieties of busii beans, 8 of dwarf Limas, 4 of pole Limas, 

7 of x>ole beans, 19 of beets, 12 of caulitlower, 22 of first early cabbage, 
18 of second early, and 23 of late, 21 of celery, 21 of cucumbers, 8 of 
eggplant, 5 of kale, 3 of kohl rabi, 49 of lettuce, 29 of muskmelon, 35 
of onions, 31 of }>eas, 9 of i)e]>pei s, 23 of radishes, 4 of salsify, 10 of 
summer sipiash, 20 of sweet corn, 5(> of tomatoes, and 15 of water- 
mdous. Numerous other vegetables were also grown, but are not 
commented on in detail. 

A few varieties of some of the vegetables are especially recommended 
as follows: Cauliflower — Early Dwarf Erfurt, Alabastei*, Early Snow- 
biill. Model, and Early Perfection ; second early cabbage — All Seasons, 
Succession, Early Dwarf Flat Dutch, and Bloomsdale Early Market; 
late cabbage — Early Deep Head, Christinas King, Danish Round Win- 
ter, Sure Head, and Autumn King; celery — (lolden Self-Blanching; 
ewctemftcr/;— White Wonder, White Sjiiue, Meaux Green Pickling, Long 
Green, and Early Cluster; eggplant — New York Improved Large Pur- 
ple and Black Pekin; lettuce — Grand Rapids, Black-Seeded Simpson, 
^anson, Boston Curled, Frankfort Head, Always Ready, and Wheeler 
Tom Thumb; muskmelons — Extra Early White, Banquet, Extra Early, 
Irondequoit, Jenny Lind, New Tip Top, Extra Early Hackensack, Jer- 
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Belle, and Miller Greain; oniom — Prizetfiker and Early Bed Globe. 
A number of the varieties are illustrated from plioto^yrajdis showing 
them side by side, thus indicating their comparative value. It was 
found that by starting the plants in tlie greenhouse large (toi^s could be 
grown on high land in a dry season where the old method would fail. 

A list of the donations of seed made to the station during the year is 
given. 

Notes on experiments with the pineapple, L. Wasjibttkn 
(Florida Sta, Bui. 09-7 (>^pL 1 ). — This bulletin gives the results 

of some experiments in the culture of pineapples at the Fort Myers 
Substation, the effect of different fertilizers being especially studied. 
The soil on which the luneapples w^ere jdanted v as the (*ominon pine and 
saw palmetto land, possessing a larg(‘ jiroportion of silica and humus, 
with a stiff subsoil from 1 to 2 ft, below the surfa<‘e. Jt was found 
that if the usual <*ustom was followed of imlling oft* suckers and slips 
the plants did not grow so rapidly or strongly as those in wdiich the 
lower leaves were bent down to the ground and covered with an inch 
or two of soil. The leaves so treated steady the young )>lants, and the 
earth which covers them is an advantage to the lateral roots coming 
out from the lower jiart of the plant stem. 

The plants in different j)hits were set at different distances ajiart, 
with the result that plants set IH by^ 18 in. grew best, wove easily cul* 
tivated, suiiported and shaded each other, and yielded large crops. 
Clean, shallow cultivation with a scuffle hoe is advised. 

Experiments in fertilizing the diff'erent plats of pineapples with 
cotton-seed meal, muck, and a compost of combined fertilizers pro- 
duced results strongly in favor of the coiiifiost. It is recommended 
that complete fertilizers be used ponsisfing of barnyard and jioultry 
manure, muck, and conunendal fertilizers combined. Plants that were 
mulched grew rapidly, but proved veiy tender and more liable to injury 
from light frosts than idauts not so treated. 

The varieties tested were Smooth Cayenne, Prickly Cayenne, Jamaica 
Queen, Bed 8])anish, and Sugar Loaf. They are all recomineiided as 
regards flavor, but the Sugar Loaf is rather too timder for commercial 
purposes. 

Fruits at South Haven, T, T. Lvon (Michigan Sta. BuL pp, 
64). This bulletin contains accounts of variety tests of various 
orchard and small fruits and of a few nuts and vegetables, tabulated 
data in regard to the flowering and fruiting seasons, yield, and quality 
being given for all the varieties grown. In addition, comparative 
descriptive notes are given for many of them. Data are given for 146 
varieties of strawberries; 62 of raspbenies, eomprisiug 5 species; 31 of 
blackberries; 3 of service berries; 23 of currants, comprising 3 species; 
20 of gooseberries, comprising 3 speedes; 68 of cherries, conqmsing 2 
species; 5 of blueberries, comprising 2 species; 195 of peaches; 1 of 
apricot; 2 of nectarines; 145 of grapes; 102 of plums; 23 of pears; 66 
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of apples; 5 of (luinci^R; 2 of almonds; 6 of chestnuts; 2 of Enjiflish 
walnuts; 2 of iiecans; 1 each of Japan walnut, elunkainn, filbert, 
hazelnut, and lif^; and several varieties of asparagus and rhubarb. 

The pear or cherry slug {Eriocantpa verani) appeared u])on (dierries, 
plums, pears, and <iuince8, but was checked by the application «f 
tobacco water. 

Small fruits at Laramie ( Wyoming Sta. HuL 2)p. 80^ 82^ pi /),— 
Brief notes on the condition of small fruits at the Laramie Experiment 
Farm. Tlie fact that the farm is on the prairie exposed to liigh winds 
greatly interfered with many of the fruits. The strawberries, raspber- 
ries, and grapes, and most of the gooseberries have died during the 
dry winters, but the currants have done well without iirotwtiou and 
are bearing, the variety lied t'herry jiroducing the large st yield, fol 
lowed by Whit^ (irap<* and Fay ITolilie. The Japanese wineberry and 
juneberry havi^ lived without winter protection. 

The China asters, L. II. Uait.ky {Xar Yorlx Cornell Sto. BnLno^ pp, 
143-16:2^ figa, IJ). — This bulletin, in addition to an illustrated deserip- 
tiou of the various ty])es of C3hina asters, is ])refa<*ed by some remarks 
upon flower beds in which the writer urges the lavish planting of How- 
ering plants, botli annual and perennial, setting the beds as bonlers 
along walks, fences, and lawns instead of eonstrueting them as geomet- 
rical ftgures in the midst of greeimward. The more extensive use of 
native wild perennials of various kinds is reeonimeiuied. 

It IS stated that tin* <’hina asters, natives of (’hina, w^ere introduced 
into Europe as siiigle-liowered blossoms in the first lialf of the last 
century, and that these early varieties were blue, violet, or white. 
Since tliat time the improvement and variation of tlie China asters 
have been very great. They naturally possess colors of the cyanic 
senes and arc slow' to acejuire xanthic colors, but 2 recent varifTies 
have been introduced in which the blossoms arc sudused with yellow. 
The form of the flower head has been develo])ed in several directions, 
first in the line of "‘quilled’^ flowers with the central tlorets much 
prolonged, and afterwards the fluffy, flat-rayed type resembling the 
uncombed chrysanthemums. The Comet type, possessing' flat, soft, 
sprea<ling, long rays, is iireferred by the w riter, w ith tlie peony-flow- 
ered Trufl’auf asters following, and the Olirysanthcmum flowered types 
ranking third. 

The China asters are diflieult of satisfactory classification, but the 
following divisions are suggested: (1) Fiat-rayed asters, comprising 
incurved, ball-shaped, or globe asters, represented by Truflaiit, Semple, 
Triumph, etc., and the spreailing or reflexed asters, represented by the 
Chrysanthemum-flowered, Washington, Victoria, Comet, etc., and (2) 
the tubular or quilled asters, comprising the Button-quilled asters w ith 
the inner florets short, represented by the Cernian Quilled, Dwarf Bou- 
quet, and Shakespeare, and the long-quilled or needle asters^ with all 
the florets elongated and quilled, represented by the Victoria Needle 
and Lilliput. 
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"a list of 229 names of varieties of China asters offered by dealers 
in the spring of 1805 is given. Brief notes are given on the cultiva- 
tion, early dowers to be produced by starting the seeds in frames in early 
spring. Spraying Avitli amnioniacal carbonate of copi>er is reconi- 
«meuded if the rust ( Coleosporlum ttonchiarvemis) apj)ears. Tlie accom- 
panying summary is given: 

bulletin desires to discourage the formal and geometrical flower bed, which 
persists in setting itsell* into the middle of a quiet and well-behaved lawn. It 
advises that flowers be grown for their own sakes, and not for the bed in whieh they 
haiipen to be placed. It urges the growing of flowers profusely, in u free and grace- 
ful way, in borders next rear walks and fences and against groups of larger jilauts 
and oeeasionally about the foundations of buildings. It w'ould use hardy and free- 
growing ]>lants 111 preference to the potted and unwilling house ]»lants, which 
usuh11^> give strained and exotic oflocts 

^•Tho China asters are among the best of the nuunals for )>o iilar use. They are 
essentially aatiimn flowers, and little is to be gamed by forcing tliem ahead of their 
season, except ’Nvben they are wanted for sale as cut flowers. In central Neiv York 
the,^ may b(‘ sown as late as tlio first or even the middle of ,!nnf* with good lesults, 
if the soil is rich and it they an* given good care. Then* is a multitude of varieties. 
For growing in holders jicrhaps the best i>c is the Conu‘t, in various colors. Other 
excellent races are the ''I’nifiaut, known also as 1 ‘erfection and Peon;\ -flow cred, the 
temple or Uranchiug, Chrysanthemum-floweicd. Wasliington, Victoria and Mignon, 
and Queen of the Mark<‘t. The last is commended for eailiness and graceful open 
habit, and it is oiu* of the best for cut flow'cis. Man.N other t,\pes ai'o valuable for* 
special purposes The Crow'ii or (V)cardeau is odd and attractive. Among the 
(juilled asUMs, the various strains of Cerman Quilled, N'ietoria Needle, and Lillipiit 
are exc<‘llent. 'fho \ery dwait tufted asters an* w't*ll rejireseuted in Dwarf lloiiquet 
or Dwarf German, and Shakespeare.” 

Recent chrysanthemums, M. Barker {Neir Yorlc VorneU Bui. 
91j])p. Jhz-JiUj 6’). — This bulletin treats of itivestigations carried 
oirwitli a number of the newer varieties of clirysanthemuins, with a 
view to ascertaining tlic relative iin}>roveinent over older varieties. 
The plants were grown in a long greenhouse bed in a mixture of 
decomposed clay sod and well-rotted manure 12 in. deep. They were 
set 10 in, aj)art the 9th and lOtli of August, mnlcluMl lightly with barn- 
yard manure .‘i weeks later, twice feitilized with (*ommcrcial fertilizers 
a])i)lied broadcasr, and Avatered Avitb a weak solution of <*()w manure 
until tlic buds began to show color. Each })laht was 1 rimmed to a 
Singh* fl()W(*r stem. It wavS found that a number of the recent varie- 
ties were sui>crior to older types, although in many varieties there 
*was no marked improvement. The iuj])rovement was in the direetioii 
of dwarf, stout, well foliaged stems, and large, well-filled blooms. 
Descri])tive notes and the dates of blooming are given for 78 varieties. 
The following varieties are considered best for commercial ])urposes: 

• Yellow — Eugene Dailledouze and Major Bonnaffron; white — Mayflower 
and Marie Louise; piuk—Kv^. E. (J. Hill and Laredo; and hrouze— 
-Charles Davis and Ingomar. The large white chrysanthemum, Niveus, 
IS considered as fulfilling the American ideal of i)erfection. 

The various methods of chrysanthemum culture are discussed, j>ots, 
benches, and beds being successively considered, and the preference 
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giyetn to bench culture, where the plants are grown in soil averaging 
6 in. in depth, confined at the sides and bottom. Persistent attention 
must be paid to the watering of the plants to secure the best blooms. 

The black aphis, green fly, mites, tarnished jilant bugs, and thrips 
are considered the most injurious insects affecting chrysanthemums, 
and are to be combated by the use of pyrethnim powder, kerosene 
emulsion, or tobacco. The frequent premature death of flower buds is 
believed in the majority of eases to 1 m* due to mechani(*al injury during 
the operation of removing the buds. 

A key to the classification of varieties of ( hrysaiithemums is given, 
they being divided into groups, each with several sections and sub- 
sections. 

On the acclimatization and culture of varieties of the ordinary garden bean. 
T. VON VosT {KgJ. Landf. Akad. Ilandl. Tid8ki\yfl4 

The onion and its cultivation, W. W. Glknny (Jour. lioi/. A(jL Sot. ICvgland, scr. 
S, 0 {189o), Ko.SJ,pp. .W-^7.7). 

Colored atlas of edible and poisonous mushrooms. M. J. (*omantix (Atlas en 
couhur des vhanipujnotiH (vmvstibJta ei reneneuj. Parifc Paul Duponi, pp. 300) — 
Colored jdates are given of 228 s|»eei««, together with detailed deseriptions of 800 
uiiishrooins. 

Contribution to the analyses of mushrooms, (IncHAito ( linl. Sor Mgcol France^ 
11 {1895)^ No. 'jPP‘^8‘-04 ). — Notes are gheu of the iiiiaiitity of water, and di\ siih- 
stance, inveHtigations for iiiaiiiiatie, and ipiaiitity of Kpori^s fiiruished by iniiblirooiuR. 

Manures for bananas ( Pul. Pot. Dtpt. Jamah a, (/.V/^ >). No. 7 a>P' ^>2). 

Analyses of the orange tree ( Pul Pot. Jhpt. Jamami, i ( /<s,'>T), No. (/, pp. 

Cheniieal analyses are gi\en of the root, stem, loaves, fruit, and seed. 

The new vs. the old varieties of strawberries, O. W. Placknall ( \ orlh ('avoUna 
Staio Hort. Soc. Ppf. 1894, pp. 18-?0). — The 'writer believes that the roeent varieties 
of strawlxTries far surpass those of a few yc^ars ago, and leeomniendb the growing 
of only those varieties that jirove best adapted to the spi^cial soil and rlimate of any 
given locality. Notes axe given on several varieties, espoeiall> Wilson, Itartoii, 
Crescent, Tennessee Prolific, and llaveiland. The llarton is strongly lecoinmeiided 
for earliness, productiveness, and si/e. 

The forcing of table grapes ( /bW. Min. Ayr. France, U ilS'V,), Ae 4, pp 47f-47(A^— 
Heport of the Director of the School of Horticulture and Pomology at Florence on 
the met hods of forcing employed in that institution. 

Variegation in floweis and fruits, .T. I). LAiorrin: (Nafurt, (/vv.7). No. HiJ, 
p. ff95). — An account is given of a peculiarly colored apple, half of which was light 
green, the other side brown, the line of demarcation being verv clf‘arl,> marked. 


SEEDS~~WEEDS. 

The Russian thistle and some plants that are mistaken for it, 

G. P. OliNTON (Illinois JSta* BuL 39., pp. 87-118^ Jigs. 19). — The author 
gives a brief account of the life history of this plant. Owing to the 
innumerable mistakes in calling other plants Kussian thivstlc the author 
has briefly summarized some of the more prominent charaideristics of 
the llussian thistle by which it may be identified. The suggestions 
are: 

^ '^(1) In the first place the leaves alone are sufTicient to distingiiibh it Instead of 
having the normally flat blades that most loaves possess, its leaves are nothing more 
than needle-shaped boclies 1 or 2 in. long by about jV in* wi diameter, and arc iiro- 
Tided with a small spiny tip. When young the leaves are soft and juicy. 
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*^(2) With older plants the ultimate or flowering brauohes are provided with 
shorter, rigid leaves having somewhat expanded bases. Each of those leaves has 2 
similar lateral bracts, or leaves, in its axil, so that the 3 short, somewhat triangular 
bracts stTvc as a convenient place for the flower, and when the seed is developed it 
is inclosed rather securely between the bracts aud the stem. These bracts are rather 
numerous on the stem, sjireading out at nearly right angles. 

*‘(3) The fruit is pec'uliar in tliat at maturity it is still tightly inclosed by the 5 
parts of the calyx, each of which is winged on the back with a spreading append- 
ago. The lobes of the calyx also meet in the center above the fruit in a sort of beak. 

** (4) The seed is characterized by the embryo, or young plant, which entirely fills 
it. This eiubr^ o, which consists of a slender stem and 2 green linear leaves, is coiled 
spirally, so that it gives the seed an obconical Bha}>e. These parts can he made 
out by soaking the seed in water, if dry, and then caretnlly pulling it apart with 
needles. 

(5) The rose-rod streaking of the plants as they approach maturity, although 
common with other meinhcrs of this family, is also striking.” 

Notes are given on the distribution of the weed in this and other 
countries and a detailed aceount of its spread in Illinois. 

Brief suggcistions are offered for the control of the plant, together 
with illustrated descriptions of some of the plants most eommoiily 
mistaken for it. The aim and use of weed laws are briefly stated and 
the text of a proposed amendment to include the Russian thistle in the 
weed law of the State is given. A comprehensive bibliograjdiy of the 
literature completes the bulletin. 

On the buoyancy of the seed of aquatic and marsh plants, F. Kolpin Uavn 
(Bot. Tidank., 19 {1899)^ No. 4^ pp. 178-188^ Jiga. ?6 ). — A r(^sum<^ of a preceding paper. 

Concerning the relation between the composition of beet seed balls aud the 
sugar content of beets, F. Sthohmeu, H. Bkikm, aud ,1. NErnouFEK {()eaterf\ 
unyar. ZUchr. ZucKerind. und Landw., 1894, p. 14; ahn. in ('enthl. ayr. Ckem.,iU (1894), 
No, S, pp. liU, 10 i ). — No constjint relation was found. 

The germination of oil-bearing seed, Leclkkc Sarlon (//er. ytn. Bot., 7 
{1899), Noa, 7b, pp. 149-105; 77, pp. 209--215; 78, pp. 258-109). 

Annual reports of the Seed Control Station and the Chemical Station at 
Jonkoping (Sweden) for 1893 and 1894. C. O. von Pohat and C. von Fkilitzkn 
(Jonkbpiny : 1894 and 1895, pp, 84). 

Annual reports of the Seed Control Station in Stockholm, Sweden, for 1893, 
O. ST.iEKNQiTisr (Stockholm: 1894 and 1895^ pp, 11,7). 

Report of the Seed Control Station at Halmstad, Sweden, for the year 1894, 

E. Lyttkens (ITalmatad: 1895, pp, 7). 

The hedge mustard and its destruction (Onierr, landw. Uochenhi.; Landw. 
Centhl, Poaen, 18 (1899), No. 13, pp. 133, 134). 

North German weeds, F. Hr>cK (Enylet^H Bot. Jahrh., 11 (1895), No. 1 and 3, pp. 
S3’-104), 


DISEASES OF PLANTS. 

Fungus diseases and their treatment, W. G. Sturgis 
State Sta, Mpt, 1891, pp, 113^139^ pi, 1), 

Synopah,— Notes are given on fire blight of pear and apple trees, a fire blight of 
plum trees, experiments on the prevention of potato scab, scab on turnips, early 
blight of potatoes, exp(*riments on the treatment of pear scab, and miscellaneous 
notes on quince rust and scab and mold of peaches. 

The author gives a summary of the cause aud means of prevention 
of fire or twig blight of pear and apple trees, recounting the invest!- 



DISEASES OF FLAKTS. 219 

gations of Burrill, Arthur, and others with Bacillus amylovorus. The 
disease is not yet widely spread throughout Connecticut. 

In July, 1894, the author’s attention was called to a blight, greatly 
resembling the fire blight, that had attacked a plum orchard. Micro- 
scopic examination revealed the presence of bacteria, and on the leaves 
was found an undetermined (Jladosporium. Attempts to secure pure 
cultures of the bacteria and all efforts to inoculate api)le, pear, and 
quince trees from the jdum virus failed. Specimens were referred to 
Dr. J. C. Arthur, of the Indiana Station, who reported as follows: 

^*The appearance of the twigs is certainly that of pcai blight, but I have never 
seen genuine pear blight attacking any of the stone fruits. I do not have any diffi- 
culty in finding the biicteria in <iuantity in the disc^asod tissues. I should say that 
tho diseaso is likely to be hactonal in its nature, but not to be identical with pear 
blight.^’ 

The author conducted a series of experiments for the repression of 
potato scab by means of the corrosive sublimate treatment, the results 
of whicli are suinnied iq) as follows: 

*‘(l) Tlic <‘haracti‘r of flic seed as regards scab bas much to do with the character 
of the crop As a rule scabby s«‘ed ^mII produce a scabby crop, other things being 
eijual; and the auumiit of scab on the crop will be ilirectly jiroimrtional to the 
amount of scab on the seed 

*‘(2) In the presence of barnyard manure the tubers tend to become scabby to a 
degree not markedly ui1cct<*d by the cbaia<*tcr of tlic seed, whether clean or scabby. 

Treating tb(‘ seed ^^ltb corrosive subhmafe before ]danting avails to some 
extent in preventing scab hen barn\ ard manure is used, though the amount of scab 
present under sueb eircmnstances ma,\ vary ^\itll the character and (composition of 
the manure. Fnrtb(*r e\})t‘rimonts ina> compel a modification of this conclusion. 

‘T*!) The use of ('omiiK'rciiil f«‘rtili/er i.s not a preventi\e of scab, but when clean 
seed is planted on clean land the amount of scab is fai less with commercial ferti- 
lizer than with barnyard manure. The same is true in a lesser degree when scabby 
seed is used. 

**(5) Treating scabby se(‘d with coITOsi^(' sublimate before planting tends to 
decrease the amount of scab upon tbo tubers even in the presence of barnyard 
manure. 

^*(6) Tb«‘ treatment of scabby seed wdtli corrosive sublimate before planting may 
produce a practieall> clean ero]» if commercial fertilizer be used and the land be 
clean. Clean seed under like conditions will certainly do so.” 

The author iigurcs and reports upon the oc(‘urren(*e of scab on tur- 
nips grown on land which for the 2 years ])receding had produced 
a scabby crop of ]>otatoes. In accordance with his observations, tur- 
nips are to be added to the list of crops that can not be used in rotation 
with potatoes. 

Notes are given on the early ])otato blight in whieli the author reviews 
some of the more recent work of the stations in its investigation. He 
eeems to doubt the general statement that the disease is wholly due to 
Maerosporium solani, as tliat fungus was not present, or only feebly 
represented in many specimens examined, and much of the injury is to 
be attributed to physiological action induced by intense heat, drought, 
and insect injuries. Specimens examined showed that — 

^^The dea beetle bad been abundant, and on some of the specimenH there were 
traoee of Maerosporium. These facts seem to add probability to the theory that 
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extreme heat and drynesH, aecentnated by lack of moisture in the $oil, may Induce 
the death of tissues at a distance from the roots (the tips and edjij^es of leaflets} ; that 
this damage^ may be increased and even initiated by the attacks of predatory insects 
(flea beetles) winch partially destroy the tissues at certain points; and that, Anally, 
in some cases a facultative parasite (a fungus which exists normally as a saprophyte 
upon dead tissues, but may, under certain conditions, attack living tissues and thus 
become a parasite), such as species of the genera Macrosporium, riadosporinm, etc., 
may attack the dead or dying tissue, and aggravate the trouble, while in other cases 
no such fungus attack is observable. . . . 

‘Mt seems possible lhat the earl.\ blight of potatoes may be due to the physiologi- 
cal eflects of extreme Jioat and dryness acting upon leaf tissues at a distauco ftom 
the roots, and alread,^ injured by predatory insects, especially those abundant under 
such atmospheric conditions; that anything which will check the ravages of the 
insects will, in a measure, eheek the blight ; and that tissues so injured are liable to 
the attacks of certain fungi which maj' enhance the injury.” 

Thorough shallow cultivation (luring (ixtrenie heat and drought and 
the use of Bordeaux inixtun^, ap]>lica<ious to bo begun early in the 
season, are i)reventiv(^ means suggested by the author. 

A rei>ort is given of exiiennients conducted to show the relative value 
of winter and summer tn^atment with Bordeaux mixture for the pre* 
vention of pear scab (Fusicladium pyrimm). The winter treatintmt 
consisted in early applications of (‘opper 8ul})hatc solution, followed 
later by .3 aiijilications of Bordeaux mixture. The (‘oiudusions of the 
author are as follows :* 

“On the whole the conclusion seems a fair one, that the winter treatment of ])ears 
for scab hardly 'warrants the necessary outlay of time and money. As good results 
arc obtained by thorough treatment during the summer only as w hen such treatment 
lias been ])roc<uled by a single application of clipper sulphate in early spring. That 
the winter treatment is of some value, how^ever, is seen from the fact that trees so 
treated matureil a better <inality of fruit and retained tlieir foliage lu'tter than trees 
which received no treatment at all.” 

Miscellaneous comjuled notes are given on the nature and treatment 
for quince rust anrantiava)^ muh of peaches (Oladoftporimi 

carpophilnm)^ and mold of peaches (Oidinm fnicfigenum). 

Damping oflF, (i. F. Atkinson {New York Cornell Sta. Jhil, f)d,pp, 
233-272.^ ph, 6^ fig. 1 ). — The author gives detailtHi accounts of the life 
history of several fungi, the attacks of which r(‘.sult in what is popu- 
larly known as damping off’. The speeJes espetdally (ionsidered are: 
Artoirogm (Pgthium) debaryanusy parasitic on numerous plants; A. 
infermediifft, on fern prothallia; Com 2 >letoria complem^ a potting-bed 
fungus Jiew to this country, and Yoluiella leueotrkha^ a new spetnes of 
cutting-bed fungus found by the author on (*arnatious. In addition to 
the above, (*ritical notes are given on a number of species of Artotrogus, 
on cancer in cucumbers, damping off’ of J)eans, eggplant, lettu(‘e, etc., 
by a sterile fungus, and brief notes on several other fungi which some- 
times produce phases of damping oft*. 

The author^s conclusions are as follows: 

“Damping off’ is caused by tlic gmwth in the seedlings or cuttings of fungus para- 
sites. The plants when affected frequently present a pale green color. The tissue^ 
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become soft at the surface of the ground, the plant falls over and dies. Ko one 
fungus is concerned even in the soft rot of seedlings. In related cases the plant may 
show a brownish ulcer at the surface of the ground, which frequently increases in 
size until the plant is severed at this x^oint and then dies. 

‘^Too great a moisture content of the soil, air, high temperatures, close apart- 
ments, and insufficient light not only favor the rapid growth of the parasites but 
they also induce a weakly growth <m the i>art of the seedling so that it can not so 
readily resist the disease. 

**The parasites can grow and multiply on decaying vegetable miitler which is in 
the soil. 

''When once in the soil they can remain alive for months even though the soil 
become dry or frozen. 

"Soil used in seed beds or cutting beds should be free from decaying vegetable 
matter or care should be used that the matter is thoroughly decomposetl. Fresh 
sand is said to be the best for small seedlings. 

"Soil in whieh ]diints have once been diseased bliould bo discarded if it can not be 
sterilized by steam heat for several hours. Fresh soil free fr(»m vegetable matter 
should be introduced. 

"Water the soil thoroughly, Imt not to saturation, and do not water tdtener than 
actually needed. 

" Ketqi the houses well lighted and well supplied with fresh air. Do not have high 
temperatures; keep as even a temperature as possible. When the disease first sets 
ill stir the soil about the plants and do everything possible to dry the soil without 
killing the plants or raising the toiiipeiature; keep the temperature as low as the 
plants will bear. If this does not save them change the soil and clean the beds by 
whitowasbing them, 

"When cuttings become seriously (liseased change them to fresh soil, resetting 
only the jmrfcctly healthy ncs.’* 

Recent observations on brunissure, F. Debray {(Jompt. Hend.^ 
120 No, 17^ pp, 943--9i5 ), — The author difl’ers with Viala and 

Sauvageau* as to tlio causo of this disease and says the fungus has 
certain characteristics that iirecludc its being placed in the genus Phis- 
modiophora, and the new name given it is PHeudocominia rifis. 

The author states that the fungus in its various transformations pre- 
sents the following charac teristics: 

(1) The idasmodia are mixed with the protoplasm of the host, at 
which time the infested cells are with <liffieulty recognized, being very 
similar to tbe sound ones. 

(2) The plasmodia in one form are splierical, without vacuoles or 
sometimes with 1 to d small ones. They are yellowish in color or often 
colorless. In this form a membrane is iiresent of the same color and 
composition as tlie contents. This form rex)rodu(*es by budding, 

p) lu a secoml form the plasmodia are elongated with spindle shaxied 
vacuoles, colorless, or yellow, without a membrane. Forms of this 
kind intergrade from the preceding Xa} the next. 

(4) Plasmodia swollen and branching, membrane wanting, vacuoles 
very numerous, spherical, the largest often as much as 20 // in diam- 
eter. In this and the preceding state the fungus is abh' to niigriite from 
cell to cell through minute openings in the cell wall. 


» E. S. R.; 5, p. m. 
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The above 4 stages are to be found in the growing plant, while those 
in the dead or dormant tissue are as follows: 

(5) Spherical cysts with a thickened wall, for the most part without 
vacuoles, and generally blown or black in color. 

(0) A waxy stage in which the hardening to form the membrane of 
the cysts is continued until the whole mass becomes of a waxdike 
consistency. 

The cysts germinate a single sidierical bud, while the wax like bodies 
produce simultaneously several buds at different parts of their surfaces. 

This fungus in all its forms seems to be without a nucleus, and may 
affect both the foliage and stem of its host. In the latter case often 
it is affected for considerable distance, the plasmodia penetrating to 
the vessels, and also sometimes is found in the phloem. The fungus 
increases so rai>idly that it is said to occasionally form masses visible 
to the naked eye. 

In addition to the grape, the author enumerates 21 oiders of plants 
members of which are subject to attjicks of this i)arasite. 

The author states that specimens of grape cuttings reiiorted upon by 
Prunet as allected with chytridiose ’ presented an abundant supply 
of and that what Prillieuv and Delacroix have 

described*^ as bacterial guininosis is in reality two different diseases, 
brunissuie and injury due to ('racking of vines through freezing. 

Tlie author w^as assisted in his investigations by M. Brive, who was 
the first to discovm* this disease, and the details of their researclies are 
Xiromised in the near future. 

A disease of tomatoes, G. Masske {Gnrd. Ohron., ncr, J7 {1895)^ 
No, 707 j 708^fi</8, o). — Under the name of the sleepy disease” 

of loniatoos the author has described a disease due to Fmarium lyvopcr- 
sici that has been troublesome in jiarts of Great Britain and especially 
on the islands of Wight and Guernsey. As a rule the plants are 
attacked through tlieir roots while young, but the disease does not 
manifest itself until the plant is full grown and tlie fruit is set. The 
lirst indication of the presence of the disease is seen in the sudden 
drooping of the leaves, which increases from day to day, accompanied 
by discoloration. If the root of a plant in this stage be split open the 
w'oody portion will be seen to be of a dingy yellowish-brown color, 
which becomes more marked after the root has been cut oiien for about 
half a day. 

The life history of tin* fungus is given in detail. The resting spores 
of the Fusarium inoculate the roots of the tomato, their hyphce soon 
iiiKling their w^'ly into the vascular system, and pass upward, ultimately 
reaching the leaves. The progress of the fungus in the plant may be 
determined by the discoloration of the vascular tissue of the plant, 

‘Compt. Kend., 119 (1S94), No. 14, pp. 572-571 (K. S. R., «, p. 436) ; No. 19, pp. 808-811 
(E.S R.,6,p.642). 

« Compt. Rend., 118 (1894), No. 25, pp. 1430-1432. 
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When the host has been attacked about 3 weeks the lower portion of 
the stem is usually more or less covered with a deli(;ate white bloom, an 
appearance due to the presence of numerous eonidial branches that 
have pushed their way through the decaying tissues of the stem. This 
the author calls the Diplocladiuin stage, and in about a week it is suc- 
ceeded by the Fusarium stage, whicli is cliaracterized by the appear- 
ance near the roots of spots, at first whitish in color, but becoming a 
dirty oninge at maturity. The hypha* that produce the spores charac- 
terizing tlie earlier stages of the fungus form resting spores which, find- 
ing their way into the soil, remain until spring, when they are, rea<ly to 
infest neAv tomato idaiits. 

The author states that the couidia of both the Diplocladiuin and 
Fusarium phases are unable to alfeet the living tissues of the tomato, 
but must liv(‘ as saprophytes on the rieh humus, manure, ete. The 
conidia of the Diidoeladium ])hase on geriiiinatjoii prod u(*e the Fusa- 
riuui, and finally produce resting vspores in the soil. The Fusarium 
eonidia product^ hyidne, wdiieh in turn jirodiice resting spores. In this 
way 2 additional erops of resting si>ores are produced, which renew 
tlie cycle of develripment by germinating and attacking young toma- 
toes during the spring following tlieir formation. 

The author’s summary is as follows: 

** From wbut lum been suiil, it will lunebccn gathorod that the gonnmating reHting 
Bfiorc is tb<‘ only condition of the fungns capalde of attacking tbc tomato; bcnce 
tbo cbaracteristic.s of the dificase — droojdug of the leaves in succession from the 
baso of the plant up\Mird, and the discoloration of tln‘ wood in tbi^root — should 
he thin’onghly grasped, and the plants pronq>tl,\ renio\ed and hurm'd on jirescnt- 
ing the Hrst symptoms of the disease. Ily this means the formation of resting s^iores 
in tbo soil would be pr<'vented. On tbo removal of a diseased jdant from a bed the 
soil should b<3 thoronghlv mixed with (lulcklime, Avhich destroys any myeelium or 
resting spores loft in the earth. 

“Spraying wiili a fungioi<lo is of no avail, as the roots are tirst attacked and tbo 
parasite is internal. 

“As much linu as the plants will allow should be mixeil >\iththe soil in which 
tomatoes are grown, more e.speeiall.> if the plants are grown dining sneccssive 
seasons in the same beds. If the plants in a bouse are badly attaeked all tbe soil 
should be reinovM>d and the w alls, etc., sterilized by applying a wasb of lime. 

“ Finally, tlie infeeted soil rerno\ ed from a bed should not be thrown out at random, 
but should be sterilized by mixing wdlb quicklime, otherwise the resting spores 
present might lind some other suitable host plant, and thus furnisb a new and unex- 
poetod center for tbe dibusion of tbe disease.*' 

Spraying experiments in 1894, H. II. Lamson (AV/r Htmpshire 
Sta. IhiL .2^, py. Id), — The author reportft on experiments continued 
from 1893’ for the prevention of the fungus diseases of the apple, pear, 
and potato. 

In the case of pear trees which received 4 appli(*atioiis of Bordeaux 
mixture the gain iii first-quality fruit varied from 17 to 47 per cent 
ill favor of the spraying. An equally favorable report is given of the 


i N. II. Sta. Kpt. im, p. 160 (E. S. R., 7, p. 141). 
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use of Bordeaux mixture for the prevention of apple scab. Paris 
green was added to the fungicide at the second and third application, 
with favorable results for the repression of the codling moth. Atten* 
tioii is called to the thorough manner in which Bordeaux mixture will 
remove lichens from tree trunks. Some ru88ete<l fruit was noticed 
among the sprayed as well as the unsprayed lots. This, the author 
thinks, was due to unfavorable climatic conditions in the early- part 
of the season. In the case of the potato diseases the experiments 
inclmled the early blight, due to Macrosjyorium solani and the potato 
scab. The report on the blight has appeared in a previous publica- 
tion.^ For scab the treatment of the tubers with corrosive sublimate 
is advised. 

The prevention of rust in grasses, J. L. Jensen {Landmanrh- 
bladvj^H — Experiments begun in 18013 for the preven- 

tion of rust in bronu^ grass by tlie hot winter methoil gave such 
promising results that they were continued in 1803-^94 with rusted seed 
of Bromus armisis and B. moUls\ 

The seed was soaked in cold water for 4 hours, left in a moist condi- 
tion for about 0 hours, and then dipped about 39 times in water heated 
to 413^^ li. (126.3^ F.), the operation being arranged so as to take about 
5 minutes. Tin* seed was sown Juno 9, the second day after the 
treatment. The condition of the grass when examined on July 4 was 
deeidedly in favor of the prepared see<l. The number of rusteil heads 
was determined and the crop cut and weighed. The results showed 
that the rust was entirely absent in the plants from the prepared seed 
and the amount of grass cut w^as increased over that secured from the 
untreated seed, — E. w. woll. 

Botrytis douglasii, J. I^kitrens {Zischr. Pflanzenhrnnk.j 7 No,S,pp, 

Club root {Kew Misc. Iful. No. 10^ and 10. f, pp. fJ^J-13S,Jifj. 7). — A loprint in part 
of G. Ma8Meo^8 paper iu Proi.lloij. Soc.y o7ypp. .S30-.133. 

Culture experiments with rust fungi, III, 11. Klkbaun {Ztschr. PJlanzenkrank.^f} 
(1895), No. 3, p. 149). — Notes are given on Puccinia degraphidtfty P, festucw, P. eoronaia, 
P. coronifcra, and JEctdium parnansuv. 

A disease of Ulmus sp, P. Sorai kh (Zischr. Pftanzenkrank.j 5 (1895), No. 3,pp. 
143-l{9,p7. 1). 

On certain diseases of forest trees, 4’. H. Sim (Agl.Jonr. Cape Colony, S (1895), 
No. 13, pp. S31-.U3,fi(fs. This deals with diseases found on Australian trees. 

The ergot of Molinia cserulea, C. Hautwicu (Bui. Soc, My col. France, 17 (7895), 
Nb. J,pp. 138-140). 

A leaf-spot disease of ivy, A. Ai.LKhi’HEK (Zischr. Pflanzenkrank., 5 (1895), No.S, 
pp. 142, 143). 

The smut of cereals, (ULopriore (Landw.tfahrh.,2S (1895), No. G, pp. 909-1008, 
pU. 3). — The autlioi has given an extensive study of Cladosponum herhartnm. Various 
o]nuions are quoted as to the projier position of Demaiiim pullulans, the author 
thinking it an intermodiato fruiting form of C. herbarium. 

Sugar-cane disease in Barbados (Kew Mtsc. Bui. No. 100 and 101, pp, 8 1-88). 

The sugar-cane disease and soil exhaustion (Bui Bot. Depi, Jamaica, 3 (1895), 
No. C, pp. 115-177).— The author thinks the disenso may be induced, in part at least, 

‘ N. H. Sta. llul. 22 (E. S. R., 7, p. 140). 
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by low vitality of plaiitB duo to tbo oxhaustiou of certain clomente from the 
soil. 

£k>me observations on the development of Colletotrichum in artificial cul- 
turesi G. F, Atkinson {hot, Gaz,f£0 {1895)^ No, 7^ pp, p/. 7). —Describes cul- 

tures inado of the fungus of bean authraouose. 

Concerning the biological relationships between the fungi causing the 
heart and dry rot of beets, B. Fkank {her. deut, hoi, Ges., Vi {1893) y No, 3, pp, 
m-199). 

On the specialization of parasitism in the grain rusts, J. Kuikhson {EgL 
Landt, Akad, IJandl. Ttdskr., 34 (1895), pp, 3-40), 

Structure and afiBnities of Microsporum, F. Vcjillemin {IM, Soc, Mycol, FrancOy 
tt {m5)y No, !2y pp. 94-103), 

Concerning the susceptibility of grains to rust, .1. P^uiksson {Ztschr, PJlanzen- 
krank.y 3 {1895), No. 3, pp. 130-138). 

Witches brooms on cherry trees, F. V. Sikwakt {Garden and Forest, $ {1895), 
No. 384, p. 109). — The author reports having foiiml theso growths on cultivated cher- 
ries growing on Long Island at 5 ditlcrent stations. 

Plant diseases during 1893, K. Kostiuti* {TidHskr. Landhr, Planteavl, / {1895), 
pp, 131-100), — A report on the appearance of plant diseases in Denmark during the 
year. 

Myoological notes, RosTUri* ( hot. Tidskr., 19 1 1893), No. 3,pp. 301-214, figs, 3),— 
Critical notes and de^scriptions of various species of fungi, some of which are new. 
A French r^suimS fidlows the original article. 

The destruction of beet nematodes {I(ex\ Seient., ser. /, 4 { 1893), No, 1, p. 27),— 
It is stated that M. Villot has found that watering plants with tlie ammoniacal 
liquor from gas works not only kills the nematodes, hut is benotieial to tlio ])lants. 

Destruction of microorganisms by formok F. Jkan {hid. Lait.,3o {1893), No, 37, 
pp. 309, 310), 

Experiments in the treatment of chlorosis, J. M. Guilt.on {Frog, Agr, et Fit., 13 
{1893), No, 23, pp. 033-033).— k jireliminary ri'port is given on the use of sulphate 
of iron, Hulpliurie aeid, <*itrate, oxid, malate, and tanimte of iron for chlorosis. 
L. Degrully ohserNes on the above that sulphate and citrate of iron gave good 
results, the <ither salts being of little importance as applied. The sulphuric acid 
gave very unsatisfactory results. 

A contribution to the knowledge of the poisonous action of Bordeaux mix- 
ture and its effect upon Spirogyra longata and the uredospores of Puccinia 
ooronata, C. Kt’MM {Her. dent. hot. ties,, l.l {1893), No. 3, pp. 189-193). 

Inoculation experiments with rusts, K. P^ischek {hot. CenthL, 03 (1893), No. 13, 
pp. 380,381). 

On the preventive treatment of grain against smuts {/tsehr. rjlanzenkrank., 5 
{1893), No. S, pp. 187-190).— An account is given of treatment of grain with a prep- 
aration (‘ailed Ceres powder.’^ 

The salts of copper and fungus diseases, L. DEUuru.v {Frog. Agr. et Vit,, 13 
{1893), No. 37, pp. 0, 7).— Tlie author calls ntteution to the efliciency of copjier salts 
in (‘(uiibating plant disease's. 

Injury to a rye field through gas escaping from a superphosphate factory, 

A. Rhode {Ztschr. Ffianzenkrank., 3 {1893), No, 8, pp. 133, ISO). 

mo— So. 3 5 
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EVTOMOLOOT. 

Experiments with the muscardine disease of chinch bngs and 
with the trap and barrier methods for the destruction of that 
insect, S. A, Fobhes {lUinoiit Sta. Bui. .H8, pp. pin. 8). 

'Artliiriill onlturew of the wliite muBoavtline (lisoasc {Sporotj'iolnim ylohu- 
Uferum) were siiccessfull;^ pn^parcd and pioved as efUM'five in destroy in^cUincli 
bujfs as natural {growth froiu diseased bujyfs. In hold experiments the 

fun|[rns the bugs were often decidedly clieiked, but it was found that the dis- 
ease NN ould not spread on ^ igoroiis bngs in diy \\ oathm* In some e.ises^ although 
thoinngns was abundant in the iields, emough of the bugs es»‘aped to destroy the 
crops. Surrounding helds m ith paiallel furiows, in the innin* of which coal tar 
was })lacc(h '>as lonnd to bo .in etb ctive means of cheeking the advance of the 
insects. 

This bulletin treat.s ^^ith elaborate did ail of au extensive series of 
experiments with the white museardine diseasi* [Hporoirivlmm glohn- 
Uferum) of the cliineh bug and with the <rap and barrier method for 
the destruction of that insect, including preparation of (‘iiltiiros of the 
fungus on artiheial media by laboratory methods, eontagion and infec- 
tion experiments \\ itli living chimdi bugs in boxes, infeetioii experi- 
ments with li\ing <mterpillai*s and dead inseets, held experiments xvith 
the fungus both by the station and by farmei\s with and without super- 
vision by the station, and tixsts of \arions forms of barr iers and traps. 

Tlie cultural media employed in the laboratory were pejitonized agar- 
agar and a batter of raw corn meal made up with bi^ef broth or other 
nutrient fluid, sueh as xiotato wat<T. The media wer‘(‘ <*ontained in the 
ordinar.y cotton iilugged test tubes or <dse in 2 ([iiart glass fruit Jars 
A^ith a col toil- plugged tin tula* extending tlrrouglr the eenter of the 
metal top. The various media were all found iveil adapted to the pur- 
pose, grow^th from the spores being noti(*ed on tire second or third day, 
develoxiing heads on the tifth or sixth, and riiieniug them on the eiglith 
or lati^r. Acidulated media w^ere found to ])roduce a more luxuriant 
growth of the fungus than alkaliiu* or neutral ones. The <*hinch bugs 
were found to be as readily and satisfactorily infected from the fungus 
grown on these artificial media as from tliat develo])od in infected 
bugs. 

Ill the laboratory infection experiments wdth the bugs it was found 
necessary to have a layer of moist earth in the bottom of the infected 
boxes for the successful growtli of the fungus, lloth garden soil and 
sand were tried, and the former preferred. The growth of the fungus in 
infected boxes was freipiently interfered with by the presence of dead 
or dying bugs, which were attacked by^ blow^ -fly larvie and numerous 
Anguillulida‘, by which the grow th of tlie Sporotrichnm was frequently 
interrupted, 8om(u)f the boxes became inf(»sted with mites introduced 
oil some of tlie corn used as food for the chinch bugs, and these mites 
fed upon the growing fungus, rapidly clearing it off when it ap]>eared 
on the bugs. Caterpillars of Grapia Inferrogationia and Pieris rapw 
were inoculated, both live and dead larvm being employed. It was 
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found that in most cases the caterpillars were a.tta(;ked by the disease. 
In all such instances they turned a i)eculiar red (iolor, and sometimes 
a slight mycelial growth of the fungus appeared exte.rnally. 

The station and farmers’ field experiments were attended with vary- 
ing success, being frequently interfered with by dry summer weather, 
thougli often the fungus spreml rapidly among the bugs and checked 
them de<;idedly. In still other cases, although the fungus was found 
abundantly in the fields, enough of the bugs escaped to destroy the 
crops attacjked. 

Barrier and trap ex|)eriments were made as follows: Tlui ground at 
the edge of the held to I A ])n>teete<l was j pulverized and a deep fnriow 
was made by dragging a log midwisi* back and forth a number of times. 
Three or four of these furrows were made, in tlu^ bottom of the one 
nearest to the crop was ])iit a line of coal tar. It was found that these 
successive hirrows idieeked the adv'iueing insects, and those which 
inanage<l to ])avss the jpreeeding furrows weie completely stopped by the 
coal tar. Tm cans sunk iii the bottom of shallow post holes dug in the 
furrows were <piickly filled by tlu‘ bugs. 

The more important r(‘sjilts of the (‘xpminumts may b(‘ l)ri(‘tly snm- 
mari/ed as follows: 

The white museardine. diseast‘ will not sjiread among vigorous ehineh 
bugs in the h(*ld in dry Av<‘ather, Irequently Ixn’ng completely arrested 
until the a-dvent ot rains. It is most likely to atfeet the bugs* in hnv 
spots, wluTc the soil is more iiupist from dense or falhui vegetation, and 
is most vigorous in a jieriod of continnons rains. It is believed that 
umler normal conditions it is generally iiresent among ehineh bugs and 
other insects in the State, and attacks the insects most readil^Mvhen 
they are weakened from lengthy rains or other (*ause. It was found to 
rarely start upon d<*ad chinch bugs, although on dead eater])illars it 
was found to grow^ as well as on the live larva*, possibly due to thoir 
soft bodies. The bugs frequently prove<l very resistant to infection by 
the fungus, even when eonfined for vseveral days or weeks in contagion 
boxes well stocked with the spores. 

In all hi exiieriments w ere made. The illustrations show^ jdats of the 
farms on which the fic^hl experiments were carried out, wdth figures 
illustrating tin* growth of the fungus and a map of the State indica- 
ting the number of tow nships in each county to w hich the fungus w^as 
sent, over 2,tKK) jiersons having been supplied, on request, w ith infected 
bugs. 

The cigar-case bearer in western New York, M. V. Slingkr- 
LANt) {New Yorh Cornell Sta. 93, pp. 313^230, figs, ^i).— This bulle- 
tin treats of investigations in regard to the life history, habits, ravages, 
and treatment of Coleopliora fletehcrella, the insect and its method of 
forming its case being described and figured. It is stated that the 
cigar-case bearer was one of the most serious jiests of fruit trees during 
1894, chiefly attacking the foliage of apple, jpear, and plum trees. The 
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history and distribution of the insect is treated of. It lirst attracted 
attention as an insect injurious to fruits in 18S8 in northern New York^ 
where it was found boring holes in the young years. At present it is 
appanuitly limited in distribution to New York and Oatiada, being 
especially abundant in western New York and Ontario. 

The adult moth is a small, delicate, steel-gray insect with heavily 
fringed wings about one-third of an inch across. The <*ggs are laid 
the last of June or the tirst of July on the young brandies of the 
trees or among the liair on the undersides of young unfolding leaves. 
The caterpillars hatch in about 2 weeks and burrow Uirongh tlie skin 
of the leaf into the si>a(*e between the two surfaces, Avhere tliey mine in 
the soft inner tissues for 2 or J weeks. At the end of this time they 
leave their tunnels and construct their curi^ius cases by .joining together 
by webs at the sides two oval jiieces eut from opposite sides of the 
leaves. They then cut a ciiciilai hole in the skin of the leaf, through 
wliich they feed on the soft tissue beneatli, extending their bodies 
jiartly out of the eases. About tlie middle of September, when they are 
about half grown, they attach their cases to the twigs, and in this situ- 
ation hibernate until tlie middle of April, when they rouse to aetivity 
and begin to feed upon the oiieniug buds, at this time the cases being 
quite conspicuous, as they project from the surface. As the caterpillars 
increase in size tliey enlarge their cases by adding bits of fuzzy skin at 
the anterior end, and about the middle of May they vacate tlie winter 
case for the new and larger one mad<‘ in a similar manner from two 
bits of thin leaf skin. The jirocess of eonstriicting this case was in 
one instance observed and is described and illustrated. The (aiterpil- 
lars become full grovn, about oiie-lifth inch in length, from June 1 to 
20, wlieii they securely fasten the cases to the leaves with silk and 
pupate, emerging as adults in about 10 days. 

Although the cigar-case bearer attacks both ex])anding buds and 
young forming fruit, the chief injury inflicted is later on the foliage, 
which in some cases is almost entirely skeletonized by tlie caterpillars. 

As treatment it is recommended to spray witli l^iris gr(*eii in the 
spring as soon as the cases are seen on the opening buds, with second 
and third applications at intervals of from 4 to 7 days. Sinaying with 
kerosene emulsion is also believed to be advantageous, tlie success 
depending in any case upon the thoroughness of the ajiplieation. 

A new greenhouse pest, 0. l\ LorNSunuY {Maamchmetis Agl 
College Rpt, pp, ph, i). — This ])aper consists of notes 

on the black-marked or wdiite-tailed mealy bug (Orihezia its 

appearance, history, distribution, food plants, injuries, and remedies. 
Detailed teclinical descriptions of this species in its various stages 
are given, as Avell as bibliography, synopsis, and descriptions of the 
other species of the genus. 0. mwnonemiH^ 0. cataphraetay O, oceiden- 
ialiHj 0 . floccosa, (K pralonga^ 0 . and 0 mmw. It is stated 

that Orthezia insignis is a native of tropical America and was first 
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noticed at the station greenhouses in 1892, although it had been in the 
State some years i>reviouHly. As food idants it attacks a large number 
of greenhouse plants belonging to several families, although it is more 
abundant and iniurious on Coleus, especially the variety Coleus verschaf- 
It is destructive to the cuttings in the greenhouse during the 
winter, and on young plants that are set out in spring rapidly increases 
to such numbers as to kill the idants before frost. 

The adult female is about the size of a i)in head, dragging behind it 
a white waxy sac containing the eggs. The males are smaller and 
winged, but are few in number. The favorite point of attac'k is on the 
stems and undersides of the leaves. On account of the difficulty of 
destroying Ortliozia with insecticides without further injuring the plant? 
the preventive measure of employing cuttings from uninfested plants 
only is suggested, supplemented by frequent syringing with as strong 
a spray of water as the plants will endure. Of the insec'ticidcs, ffr tree 
oil and kerosene emulsion have proved to be ihe most effective. 

Notes on some leaf miners, W. K. bui'ra’ON (Conned icut State Sta 
Kpt. isf)f^ pp. 1 pis. />). — This consists of notes on some dipterous 

leaf miners injuring ])lants in the vicinity of the station, illustrated 
descri])tions and life histories being given for the corn leaf miner (Odow- 
toeera dorsalis) and (*olumbine leaf miner (l^lujiomyza aquilegia ). 

The habits of the corn leaf miner are described for the first time. 
The eggs are laid immediately under the epidermis of the leaves about 
the first of July, and the larva* on hatching begin to make tunnels in 
the substance ol the leaves, traveling toward the bases, ami usually in 
a zigzag course. The path of the larva* is visible as a semitransparent 
mark of gradually increasing width. One of the largest tunnels was 
nearly straight and measured 19i in. long by i in. wide at the broadest 
portion. The tunnels are usually commenced at the tips of the leaves, 
and sometimes (*m*h leaf may contain sevi*ral, either ])arallel or crossing 
each other. The insect passes the pupa stage within the tunnel, emerg- 
ing when adult by iiuncturing the side of the leaf. The corn in the 
station garden was attacked by the insect to only a slight degree, but 
that in the greenhouse was infested to a considerable extent. It is 
believed that remedial treatment is not feasible, and that dei>endence 
must be placed on hyin(*nopterous i)arasites, of which two specimens 
belonging to a new species of Sphegigaster were bred from the pupjc. 

The occurrence of the columbine leaf miner was the first record for 
the species in this country. It attacked the leaves of (jolumbines to a 
considerable extent, making zigzag and winding tunnels in the paren- 
chymatous tissue. The pupa stage is passed outside the leaf, the larvie 
emerging from their mines and hanging themselves to the under sur- 
faces of the leaves, often several being attached to the same leaf. It 
is believed that there are several broods each season. Picking and 
destroying infested leaves is the only remedy given, and it is believed 
that the pest will i)rove a dangerous one to columbines if it has no 
parasites. natural enemies have as yet been discovered. 
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San Jo8^ scale in Delaware, M. II. Becjkwith {Delawwire Sfa. BuL 
25^ pp, 8^ figs. 4 ). — A bulletin of popular infonuatioii concerning 
otuH permviosKs^ an infested tree being described and illustrated de- 
scription, life history, and treatment of the scale given. The scale has 
so far been found at .‘1 localities in the State affecting j^each, pear, 
plum, and crab apple trees. The worst infested trees have been de- 
stroyed and th(‘ others sprayed with strong kerosene emulsion with 
satisfactory results, but as a inimbei* of ondiardists of the State have 
received trees from infested nurseries it is feared that the scale will 
make its appearance at other places, Sjiraying w ith whale oil soapsuds 
or strong kerosene emulsion is recommended, but fumigation with 
hydrocyanic ecid gas is belit'ved to be the most etteclive remedy. 

Some ixyarious insects, W. i). STrudis {Connecticut State Sta. Bpt» 
1894, pp. pi. J ). — Descriptive notes on the life history and 

ravages of the onion maggot (Anthomyia veparum), tir mite, apple louse 
{Ajyhis malt), cherry lous<‘ {Mgzns cerani)., curenlio, and peaidi bark 
beetle {Scolgtus riigulomift). 

The onion maggot has been doing varying amounts of damage at 
different imints throughout the State, notation of crops, destruction 
of infested ])lants, and ajrpluaitions of lime to the fields, or of kerosene 
and ashes to the rovs of onions, are a<lvised. 

Th(‘ tir mites vicvo found attacking branches of firs {Abies hahnmea) 
in West (Jornwall in June, causing the young leaves to curl and become 
yellow. It is believed that ver\ dry conditions are necessary for the 
attacks of this ])est, and in c^onsequence spraying tlie trees during dry 
weather with water or* \Aitli tobacco decoction is suggested. 

The life history of the apjih^ and cherry li(*e is given in some detail, 
and spraying with a rnixtiiroof ])>rethruTn and kerosene emulsion is 
recommended. 

The curenlio was more abundant than had lier(*tofoi‘e b(‘en supposed, 
es])(*ciall> attacking peaelies. Jarring the ti*ees and in addition spray- 
ing them Avith a solution of J'aris green and lime immediately after the 
petals have fallen are suggested as treatnnuit. 

The peach liark beetle has made its aiqiearaiiee in the Htaf(^, though 
not as>et in abumlaiuje. It is recommended that it be held in check by 
Jipplying a wash of Paris green, kerosene, or earbolii* acid to the bark, 
and that all infested liranches and treses be destroyed by burning. 

A preliminary list of the Hemiptera of Colorado, 0. P. Gil- 
lette and (\ V. Paker {Colorado Sta. Ihil:n,pp. 7.V7, ». 56').— This 
bullet in consists of an annotated list of I Iemi]>tera, giving localities and 
food ])lants. It comprises 1361 genera and 517 species, an addition of 
340 ^^pecies to the number previously reiiorted from the State. Five 
genera, Diaphnidia, Gallodemas, l^eoborops, Agrammodes, and Neocoe- 
lidia, and 111 sp^ries are described as new. 

A new kerosene attachment for knapsack sprayers, II. F.- 
{Mississippi Sta. Bui. pp, r,ti-5H,fig. 7). — This bulletin gives 
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an illnntrated description of an apparatus designed to be attached to 
knapsack spraying pumps for the purpose of mechanically mixing kero- 
sene with water at the instant of applying it. The apparatus as here 
described is regarded as an imi)rovement over the similar contrivance 
mentioned in Bulletin 3(> of the station (E. S. It., <>, p. 442). The projjer 
proportions of kerosene and water for use against various insects are 
given in an accompanying lisi . 

The natural history of aquatic insects, L. C. Miall {London : Macmillan 4* Co., 
Keviowod in Satvrc, July Jl,p. ‘MJ. 

Blue gum lice, T. R. Sim (Jyl. Jour, Cape Colony, 8 (1895), No. U, pp. 836-338).^ 
With spocial roforeiioe to inoaiiK of comhatinpf phint lice on fort'sfc trees. 

The golden washed carrot and turnip moth (Plusia aurifeia), S D. Bairstow 
(Agl. Jonr, Cape Colony, 8 (1885), No, li, p. J57,fys. 3), 

Concerning the insect pests of Pinus sylvestris and P. austriaca, K. Sajo 
(Ztsohr. Vfianzenlcrank,, 5 (1895), No. S,pp. JJ9-13i). 

Insect enemies of the vine (Aha. in Her. Scient., ser. f, 4 (1895), No. 1, p. 25), 

The senses of insects, ('. V. Rilicy (Nature, 5J (1895), No. 1339, pp. 209-212, 
fige. Rcjirintod from Insect Life, I'ol. 7, No.l. 

The pimento and its insect foes (Bui. Bot. Uept. Jamaica, 2 il895), No. 0, pp. 
121-123). 

Insect and fungus enemies of the vine, H. .Fomcoki it (Description des raeayenrs 
dc la vigne iuHcctcft et champignons paraHtlcs. Paris: <). Dion, 189'*, pp. 5V>, pis. iO; 
ahs. in /Jschr, Pflanzcnkrank., 5 (1895), No. 3. p. 177). 

Investigations on Chara^as graminis and othei injurious insects, E. Rkt'ter 
(Landtbnik. meddtd., 1894, No, 7; ahs, tn /Aschr. Pflanzvnkrank., 5 (1895), No. 3, pp, 
178, 179). 

Report on economic entomology for Ireland during the year 1894, (i. H. 
Oarpenikh ( /iV)i/. Dublin Soc. (9nincil ItjA., I8'i~t. pp. 93-lOS, Jigs. IS). — Illustrated 
descriptive nolos on insects niois^ prominently injuriouH in Ireland diirinu: year, 

notes being given on the enrrani louse (Ilhopalosiphnni rihis), mag}>n^ moth ( ihraxas 
grosHulariain), woolly aphis (Schizoneura lanigcrn), codling moth ((\n pocapsa porno- 
nella), )»ear gall mite (Phytopius pyri), ha> or che€*sc mile ( Vyroglyphns lonyior), bot 
tiy ((rastrophilis egui), Ifylashs attr, Il.opacns, lorlrix donelana, death lick (Anobium 
domesiicnm), and <*hocolalo tip moth (Pygara pigra). 

Flowers and insects in Great Britain, I, J. C. AViiais and I. 11. BrRKii.L (^inn. 
Hot., 9 (1895), No. 31, pp. 327-273, pi. 1). 

When and what to spray, L. R. Taki (Michigan .n/o. Special BuL, Mar., 1895, 
pp* 9 ). — 'Phis IS a spray i’JiIendur gi\ ing xmpular directions for s]>rayiiig the most 
important orchard and small fruits and Negctables Ibr injurious instuds and fungus 
diseases. Formulas and directions for jircpariug and a |)pl\ mg H(»rdeaux mixture, 
copper sulphate, amnioniacal copper carbonate, potassium snlpliid, Paris green, 
Jiellebore, i),\ rethrum, and kerosene emulsion are given. 

Predaceous and parasitic enemies of aphides, II (J. A. Vinks (Jniernat. Jour. 
Micr. and Nat. Sci,, 5 (1895), No. J7, pp. ?54-238, pis. 2). 

FOODS— ANIMAL PRODUCTION. 

The proteids of barley, T. B, Osborne {VonnevHvut State Sta. 
Rpt 1894 jPJK 1(>r)-l!)l; and Jonr. Amer, Chem, Sov.., 17 (I895)j No. 7jpp. 
539-5B7). — It was found by preliminary examinations that barley meal 
•contained prottnd matters soluble iu water, in sodium chlorid solutions, 
and iu alcohol, and that after complete extraction with tlicvsc^ reagents 
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a conciiderable quantity of proteid remained, part of which could be 
extracted by dilute potash solutions, but most of which was insoluble 
in any reagent hitherto applied. Some 36 preparations u^ere made and 
studied, and the details of this work ar<‘. given in the report. The fol- 
lowing are the author’s conclusions : 

^^Tho barley kernel eontains: 

^‘(1) Lencosiji eoa^ulatin^ at 5U' , whirli is the same ns tlie albiiniin fonridl in the 
wheat ami rye k«Tnels. Its coin])osition, as Nbown by the averaj^e of six aiialys<*s, is: 

Per ♦•cut 


Carbon 52. 81 

Hydlregeii b. 78 

Nitrop^eii lb. (»2 

Sulphur 1. 17 

Oxvgen 22. 32 


100. 00 

^^This Bubstanee forms about 0.3 per cent of the seed. 

** (2) A small (luanlity of proteose, the reactions and composition of which could 
not be definitely asccrtainedl. 

*‘(3) Edeatin, a #*lobulin Avhieji is the same as that found in the wheat and rye 
kernels aiul in a larjLCC uiiiiiber of other seeals. Its eonqiosition is ap])ro\iiiiately 
shown b> the fijjfiires niven laOow. Owdii/L' t<» the sriiall amount of this bo«ly and the 
difficulty in pr<*pariii;jf it, no perfectly ]mre preparations w'cre obtained: 

Per i ent 


(hirbon 50. 88 

Hydrogen 0.65 

Nitrogen 18.10 

»^«h»bur f 37 

Oxjgcn ^ ! — 


100 . 00 

This is the jiroteid commonly knoxvn as vegetable vitellin. It is precipitated 
from saline solutions by dilution and by dial ,> sis, is not coagulated by b(‘ating below 
90‘^, and above that temperature only partially. It is not prccipitat(‘dh,\ saturating 
its solutions wntli sodium <hlorid, but is thrown down from saline solutions by 
adding acid. 

“(4) Hordein, a proteid insoluble in saline solutions, very slightly soluble in pure 
water, and extremely soluble Jii al<*ohol of about 75 jier cent. This is the barleys jiro- 
teid described by Rittliaiismi as mueeilin. It has almost exactly the same pli,ysieal 
and <*hemical jiropertios as gliailiii obtained from wheat and rye kernels, but a ditl'er- 
ent composition : 

Per eeiit. 


(Carbon 51.23 

Hydrogen 8.80 

Nitrogen 17.21 

iSulpbur 0.83 

Oxygen 20. 87 


100. 00 

* ‘About 4 per cent of the socmI consists of this substance. 

“ (5) After extracting the barley dour with salt solution and with alcohol the resi- 
due still contained 42 jier e(*nt of the total nitrogen, eorn‘8ponding to proteid matter 
equal to about 4.5 per cent of the dour. It was not possible to extract more than a 
very small amount of this rosidnal proteid with dilute potash water, as the treatment 
for removal of the other ])roteids rendered it insoluble, if it xvero not so already. 

“ (6) The barley dour contained 1.83 per cent of nitrogen, ami if it is assumed that 
this all belonged to proteid matter with 17 ])er cent of nitrogen the flour would con- 
tain 10.75 par cent of proteids. The barley accordingly contained about 4,5 per cent 
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of iuaoluble proteid^ 4 por cent of liordoin Molnble in dilnte alcohol, 0.30 per cent 
allmmin, and 1.95 per cent of globulin and proteose.” 

Froteids of the rye kernel, T. B. Osborne {Connecticut State Sta, 
Mpt, 189^ j pp. 147-10 i ). — From hi« iuvestigationfi the author divides 
these into 4 groups: (1) Those soluble in water, (2) insoluble iu water 
but soluble in saline solutions, (3) insoluble in water or saline solu- 
tions but soluble in aleohol, (i) insoluble in the above but soluble in 
dilute alkalies. The last was not i)rej)ar(‘d pure, as no means were 
found of purifying it from the gum, which dissolved freely in the alkali. 

ProteidH ,Holnhle in irafer . — The imjleids soluble in water are best 
examined in <*\tnicts made in the first instance with 10 ])er cent sodium 
chlorid solution from Avhich subsequently the soluble salts have been 
removed by prolonged dialysis."’ 

The details of th<‘. making of 6 separate ])reparations from clean, 
fresh winter rye ground in the laboratory are described and the elemen- 
tary analysis of ca<‘h given. The summary of these analyses follows: 

Snmmurn of anahfHtH of voatjulated r}f( albumin {leui 08iu)» 


< ’arlioii . - . 
U^\dr4>Ki‘ii 
Nit logon 
Sulptiiu.. 
(Kygon .. 


1 

2 

*1 

1 

1 


6 

An crjigt*. 

j JVr / 1 

/or/ 

7*0 r/ 

1 iVi et 

7V / rf 

i'r/ </ 

^ Po cent 

' 52 57 

5.1 20 

51 r>2 

.52 80 

52 01 

52. 77 

52 97 

0 hi 

b 74 

0 hh 

1 1) 79 

0 81 

0 70 

« 79 

1C 22 

Hi. (iV 

10 78 

10 0.5 

10 05 

10 CH 

IG CG 

»24 4» 

> 1 

21 ,12 

22 8*2 

21 40 

( 1 10 
i 22 2.) 

1 20 
22 50 

1 35 
22 23 

1 100 00 1 

KM). 00 

100 00 

100 00 

100 00 

100 00 

100 00 


The rye Hour contained 0.43 ]»er cent of this leiicosin. 

far as tested this albumin agH‘<‘h in all respects with that obtained from 
wheat.’ The ^a^iationH in composition of these jnvparat ions are considerable, hut 
perhaps ind. grealer than iiiii;lit he e\]iected. 

“The aqmxuiH and saline e\tra<*t.H of the rje meal contain mueli gum and <‘oloring 
matters, which render the isolation of pure proteids Aei\\ dilliciilt. It W'lll he seen, 
however, that the pre]»arations of wheat alhuiiiiii and rye albumin hav4‘ vciy nearly 
the same average I'oinposition and that both jiroteids show the Bnm(‘ reactions and 
coagulate at the same tcin]»eratiire. Th(‘y are niHinestnunihly the same substance, 
for whi<*li I hav<‘ ado])te<l the name Icncosin. 


Comjnlaled hmeonin. 


Carbon ... 
Uyrtrogen 
Nitrogen. 
Siiiphur. . . 
Oxygen .. 


AVbent (.n 

Itye (aver- 

or age <)t .5 

of 6 

anah sea) 

an.ilyaos). 

7. 

Prr cent 

Per cent. 

.5.1 02 

62 97 

G 84 

C 70 

16.80 

16.66 

1 28 

1.35 

22. OG 

22. 23 

100. 00 

100.00 


^*Tbe proteoses of the rye also show the same reactions as those of the w^heat 
kernel, and so far as it is possible to determine they arc identical 


* Am. Chem. Jour., 15, p.408; and Conn. State Sta. Rivt. 1898, p. 179 (E. S. I?., 5, p. 
1079). 
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Protein sohihle in saline solutions , — Much difficulty was experienced 
in preparing’ the globulin in a pure stsite, owing to the large amount of 
gum extracted from the rye meal. One small prepai a/tion of 1.21 gm, 
had the following (jomposition (for comparison the average of 5 analyses 
of wheat globulin is given): 


CompOHidou of ryv and wheat ylohulhi {edetdin). 


Kye 

(odrstin). 


WhoHt 

globtiliu 

(cdeHtin). 


Carbcni . . . 
llydrogou, 
Nitrogen., 
Sulphur... 
Oxygenj... 


/Vr cnif. 
51 10 
6 74 
1« 19 


I ^ Zl. 


/Vr eenf. 

51.03 
6. 85 

18. 30 
0. 60 

23.04 


100.00 100.00 


^‘Tho Avriter luis no donht that this ulobulia i« ideutioal with the edestin found in 
the wheat kenud and other s<*edH,‘ but owing: didiciiltios encountered in pre- 

paring it from rye, further ovi<U*nce on thin ]>oint was not obtained.” 

Proteid soluble in alcohol , — ^Thirteen })reparati()ns wen^ made of the 
protcid soluble in alcohol but insoluble in water and salim*. solutions. 
The average coiniiosition of tlusst^, togethiu* witli tlie composition of 
gliadin from wheat, as found by the autlior and Voorhees,- is given 
below : 

('omjKtsition of ytiadln from whuit and rye. 


} Wbcjii. ' Jlyc, 


' iv> vent /Vr ffiit. 

Carbon 1 W 72 r>2.75 

Hydrofoil 6 80 6 84 

Nitrogoii 17.60 17.72 

Sidpbnr Ill 1 21 

Oxygon 21 02 21.48 


Uia 00 100.00 

'^Tn all their j>ro])erties wheat gliadin and rye gliadin r<‘H(*iiible each ether so 
exactly a« to lease no doubt of their cliciiiu'al idcuitily, ItitthauHou, as already 
Htated, faileil totind gliadiu in rye meal and dea<*ril>ed the ju'oleid solnhle in alcohol 
as nmeeilin, haying a lower nitrogmi and Ingher carbon contmd. 1'his disagreement 
is doubtless line t<i imi>nritics in Uitthausen’s pr<*]nirations, wdiich, as lie mentions, 
eontaimul eoloring matter that, eoiibl not he removed. 'I'his color was probably a 
result of I'xtraeting with hot a-hadiol, which Kitthausen a])pcarft to hare used in 
all caB(‘S, cold alcohol having given liiin a small y icld of proteid. I had, however, 
no trouble iii obtaining an ahuridant yield of gliadin with e,old alcidiol of 70 per 
rent, and thereby have extraeted far h*ss eidoring matter than with hot alcohol. 

f^hiandtien of the different proleidx in the rye kernel. — Owing to ilic gum already 
mentioned the tiltration and treatment of tlie rye extrai'ts wasdiOienlt and prolonged 
and the aiuonnts <»f globulin, albumin, and tiroteose eouhl not he didorniineil (sepa- 
rately, as in the case of wheat. Tlio rye tlonr contained 1.52 per cent of nitrogen. 

' (Jonn. State Sta. Kj)t., 1S02, p]>. 170, 210 (K. S. R., 5, p. 1070). 
iSm. Ohein. Joiir., 15, i». 480. 
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If we asBume that the proteitU of rye eoutain on the average 17.6 j>er cent of nitro- 
gen, aw was nearly the case with those of wheat, and that all the nitrogen exists in 
proteicl form, this sample of Hour would contain 8.03 per cent of proteid. Wo ha\ e, 
therefore, 2.44 per cent of insoluble proteid ami 6.19 per cent soluble in salt solution 
and alcohol. We have already shown that the alcohol-soluble gliadin amounted to 
4 per cent of the Hour and the leucosin to 0.43 per cent; there thus remains 1.76 per 
cent to bo divided between edostin and jjroteoses.^^ 

per rent. 


Insoluble in salt solution 2. 14 

Gliadin, soluble in alcohol 1.00 

Leucosin, soluble in water 0. 13 

Edestin and proteose, soluble in salt solution 1. 76 


The action of formalin on food, T. Weigi.e and S. Merkel 
{Forsvh. LehenHiniL Hyg. (Jhenu (/*9;5), p, 91; ahs. in Chcni. Zig.^ 19 
{1895)^ No, Reperi.y p. 112), — Milk containing 1 part of formalin to 
5,000 will keep for 100 hours at the temperature of 25*^ (3. Milk con- 
taining 1 : 10,000 will kee]) for 50 hours at the same ttmiperatnre. For- 
maldehyde alteu's the albuminoids of the milk so that tliey will not dis- 
solve in a mixture- of sulphuric and acetic acids. Casein lu’ccipitates 
from milk containing formaldehyde in large voluminous Hakes instead 
of in a finely divided <*ouditiou, as happens in normal milk. This sub- 
8tan(‘e also interfeis materially with the digestion (d the albuminoids 
ill milk. The latter seiiarate from milk (containing 1 : 500 of formalin 
in a solid lump, on the addition of the liydroehloric acid-peiisin solu- 
tion. Foi maldehyde also exercises a marked preserving aetion on but- 
ter, since, in its presen(*e, the aeid content of th<^ latter in cr(*as(\s much 
more slowly than in normal butter. Tin* substance promotes the amy- 
lolytic a< tion of diastase, but letards the alcoholic fcrmcMitation. — w. i). 
RKiKLOW. 

Metabolism experiment with sheep with the aid of a Petten- 
kofer respiration apparatus, F. Lehmann [Liindir, Jahrh,^ 2/ {1S95)^ 
Sup, /, pp, 11/-J 19), — In tins c\]>erimcnt tlic I constituents, protein, 
fat, starch, and c(dlnlosc, ^^(‘r(‘ compannl as to tlieir ctlcct on the i>ro- 
duction of fat and h*an meat. Two shoe]) ^\(‘re fed a ration vhieh was 
rather mon*- than sutlicient tor maintenance. Aft(‘r the iirodimtiou of 
lean and fat on this ration had been determim^d, th(‘ constituents to be 
tested were add(*d in separate periods, a ixn iod on the basal ration inter- 
vening between the test periods. Fx(*lnding the hitter the finnUng was 
as follows : 

Period 1 (^Imsiil ration), 400 giii iiicmiow luty, 3(K) gin. ground biiilcN, 120 gm. pea- 
nut caktj, and gm. Halt. 

Period 2 (starch), 400 gra. meadow bay, l.'iO gm. gioiind barle>, 100 gm. peanut 
cake, and 5 gm, salt. 

Period 3 (cellulose)* ‘100 gm. meadow b.i>, 318 gm. ground barley, 12r> gm. peanut 
cake, 120 giu. crude tibor, and 5 gm. salt. 

Period 4 (protein), 100 gm. meadow bay, 300 gm ground bailey, 120 gin. peanut 
cake, and 100 gm. \\h<‘at gluten. 

l*©riod 6 (fat), 400 gm. meadow bay, 300 gm. ground barley, 120 gm. peanut cake, 
40 gm, fat, and 5 gm. salt. 
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The variation in the nutrients supplied in the different rations is 
shown by tho following: 

Nutrients in raiions fed to sheep in different periods. 


Period J (haMiil). 

Period 2 (st.in li)... 

Period J (cellulose) 

Period 4 (]>roteni).. 

Poiiod 5 (ial) 

Tn this sliort iiccount no data aro given for th(» respiration experi- 
ment, but the following deductions are made by the author, and the 
details are promised later: 

‘*(1) The basjil intion ciuised a very Hlifjht production of Jean meat and a consid- 
erable production of fat. 

‘‘(2) The addition of starch (period 2) and cellnloMe (]>cnod 2) resulted, in the ease 
of both, in a eoiisiderable iiicrease in lean. From these results and those of former 
exi>erimentH it follo\\8 that there is no dilleienee between tliese 2 ineredieiits in 
their effect on the jirodiietion of lean. Tn the jnoduction t)f fat, however, the 
colhiloso was eoiisiderahlj infeiior to the staich. 

“(3) The addition of protein sa\e the larjjest increasi^ in lean. 

**(t) The addition of fat f»jne only an increase m tin* fat pioduction; it AAas with- 
out oftect on the production of lean.” 

Experiments in cattle feeding, 11. T. Frrntti {Oregon Sia. liuL 
57, jtp. 7<^~5/, ph 1 ). — A brief record of the feeding of 4 steers and a 
spayed heifer for about 3^ months. The cattle v ere wild when first 
bought, but were gradually aceustometl to stall feeding. They were 
fed either coarsely ground Avheat with clover Iiay and silage, or a mix* 
ture of etjual parts of wheat, oats, and bran with c]<)\'er hay, vedeh hay, 
and corn silage. 

At local prices there was a small profit from the feeding, not counting 
the labor. 

‘^Tlie beef was nicely marbled and of excellent color. . . . 

'^With a reasonable price for slall-fed beef, tbo results indicali* (liat there may be 
as piod r(‘tnrns i<‘alized ln*ro as in localities vvbmi* coin is used as a prii)ei}>a1 grain 
food.” 

On the effect of feeding fat to cows, II. II. Wmo {New YorJc 
Cornell Sta. Bui 9;2,pp. m^m). 

Synopsis. — h^ive cows of ditfcirent ages kept at p.asture ere fed a ration of ecpial 
parts of wheat bran and I'otton seed meal, with the addition of cornstalks, 
silage, or ha> when the pasture began lo fail. For 10 \veeks they were given 
tallow^ in addition, boginniug at tho rate of 4 o/. per animal daily, and. gradually 
ineroasing tho amount 4 o/. at a time until each cow was eating 2 lbs. daily. 
Similar experiments were carried mit witli live 2-year-old heifers which had 
recently calved. Tlieie was no appreciable ctVeet in either case on either the 
health and live weight of the animals or ield and composition of tho milk. 


Prolem ^ 

1 

Fat 

j (’rude 
fiber. 

iNitrogea- 

freo 

1 extraot. 

<t tarns 

drains. 1 

drams. 

1 

drams. 

‘>6 1) 

!.'> 2 , 

S4.7 1 

287. 7 

‘.18 2 

1.5 1 

80.8 1 

S09.O 

too 2 

Ifi 7 

156 8 

:i20. 3 

178 .«) 

16 0 

88 5 

: 312.7 

103 0 

49 7 

86 2 ‘ 

' 29.5. 0 
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The results are cited of an experiment made by II. van J)reser,i 
wliicli was beli(^ved to show that the yield of fat was iii(*reased by the 
addition of tallow to the ration. 

To test this (inestion 5 cows of diflerent a^es and in diflierent sta^jes 
of the milking- jieriod were select(‘(l from the University herd. The 
cows were in jiasture and received a grain ration of 8 lbs. per day of a 
mixture of equal parts of wheat bran and cotton seed meal, beginning 
September 21 tallow was added to this ration at the l ate of 1 oz. per 
day per head, and this was gradually increased 4 oz. at a time until 
all of the cows were eating 2 lbs. each ])er day; this occairred from 
the fourtli to the tifth week. The tallow was continued until the end 
of the tenth week, when it was dropiied, and tin* experiment closed 
2 weeks later. 

As the pastures began to fail th<‘ cows were given dry cornstalks and, 
later, c<»rn silage with a mixture of clover and timothy hay. The milk 
was tested at fre(iuent intervals with tlie Ihibcock test. The results 
of these determinations are given for each cow. 

‘‘ No Msiblo efleel wiis iioticoablo in tlio health of tJie cows at any time during 
the exinTimcnt Irom tho ellect of feodiiig tallow, ami weights inmh* Novemlier I 
and Derc'inlMT ‘.1 Hhow’cd that the cows had practically ncithci gained nor lost in 
weight . . . In gcncial there was no clh‘ct in either the .Mcltl of niilk or i>erceut- 
age of fat that could hetiaced to the feeding of the tallow'. During thc3 fust 2 or 2 
weeks the ]K‘ieeiiiage of fat rose slight h with seveialof tho animals, hut tow’iird the 
<*loK© of the expel iim*nt tli<‘ pera entage of (at fell slightly with some of the animals. 
Theie was a HUistant downward tendency in tho >ield of milk w'lth all tho animals, 
line undonhtedl.> to the ailvaneing season and the change from pastuie to winter 
feed.” 

Another trial \mis made with live 2*yoarohl licifers \\hicli liad 
recently calved. These weri' fed from October HI to January IS iu 
much the same way as the first lot, the tallow being gradually increased 
up to 2 lbs. The yield of milk and the percentage of fat in it are tab- 
ulated by weeks. 

‘‘No diliicnlty was found in getting the animals to eat tho tallow'. The health of 
all of the animals leniaimul good, and no appieeiahle change iu live weight took 
place. . . . 

“There was no very marked change in tlie percentage of (at and > ield of milk in 
tho period when the cows were on a full feed of tallow , While there an* slight \ari- 
ations in the ja'iecntage of fat, the} rarely leaeh 0.5 ]»er cent, and, what is of inoie 
eigniticance, they are not uniform. Some of the eow's gave richer milk and some 
poorer on a tnll feed of tallow than they did before or after.” 

Contributions to the rational feeding of cows, O. TIademann 
(Landw. Jahrh.^ .2/ (/<9.0.5), Xo, 1 and 2, pp. p/,s‘. — This is the 

first of a series of in vestigatiuus planned by the author on the use «iade 
of the food nutrients fed to the eow in the jiroduetion of milk, llesh, and 
foetus. He (ii il icises tho ordinary feeding experiments made with cows, 

I Hoard’s Dairyman, 25 (181)4), No. 18, p. 288. 
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in that the majority of the large number on record are so made that 
the only deduction to be drawn is a relation between a certain ration 
and the milk yield, lie believes that to get results which are of general 
interest and applicable in solving problems in the nutrition of the cow, 
the metabolism of the food should bo studied. Although this involves 
much labor, he believes that in a relatively short time, at most 3 weeks 
(14 days preliiniuary feeding and 0 to 8 days actual metabolism experi- 
ments), accurate data can be obtained as to the actual ex<*hango in the 
body. The nitrogen balance he arrives at from analyses of the feeding 
stufls, milk, dung, and urine. Wliile respiration experiments are neces- 
sary for determination of tlie exact balance between income and outgo, 
he believes that the ligiues worked out by Kiihu make it ])Ossible in 
the case of ordinary ratiems to <*alculate the fate of the (*arboii approxi- 
mately when the nitrogen balaiH*e is known. 

The experiment reported was with cows, one in the tJiird and the 
other ill the fourth month of gestation. Doth r(‘cci\ed a basal ration 
of Tib kg, loots, t) kg. straw, and 12 kg. hay per 1,000 kg. live weight. 
To this 1.28 kg. of tiue digestible albuminoids ])er 1,000 kg. live weight 
was added, in tlie form of r>e in one case and of p(*ainit cake in the 
other. TJie cow fed rye weighed 502 kg. and the one fc*d ])eannt cake 
479 kg. Tlie exereia were (ollected by m(*ans of a S])(*cial liarness 
devised by tlie author, \Nluch is illustrated and desiTibed. The milk 
from each milking was wt*ighed and sain]ded for anal,v sis, and comiiosite 
samples of the fettling stutVs were taken for analysis. 

The cow on ry(‘ an as otf feed for a day or two, but the authoi* inclines 
to the lielief that the iiu^tabolic results were not rendered unreliable. 
The nitrogen and pure ash balance imt day is calcadatcd for the 2 cows 
as follows: 

yUrogvii and pHi’v unh haUiuv(\ 


I JMirr anil. 


Tn’KPRtod frotri food 

I)ige8to<l from drinking water, 

Total 

Given off in urine 

(riven otf in milk 

Bolanco stored in body 


0<»w on 


Cow on 


rve ' 

^ * I rake 


C’uw on 
r> e. 


Cow on 
] lean lit 
<’ake. 


rantK. 
150.0 ! 

Grams. 

180. \) j 

Gram*. 1 
431 1 
16 

1 

! Grams, 

1 333 

17 



150 0 

180.9 

447 

350 

* no. 7 

11274" 

300“ 

200 

4«.l 

36. 0 

71 

69 

71 2 

41.5 

1 

70 

1 


The author notes that it is i)eculiar that iii the case of the cow on 
peanut cake only 1 giu. of mineral matter should have been stored in 
the body for 41.r» gm. of nitrogen; in the form of lean meat this amount 
of nitrogen would call for 12,5 gm. of ash. 

The manner in which the carbon was ntilize<l is calculated with the 
aid of data furnished by KUhn and others. Without going into tiie 
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details of this calculation, the results for the cow fed rye, which are 
regarded as provisional, are cited below; 


Utilisation of nutrients in the hodij {average per day). 



Albiiini 

Holds 

F.it. 

Nitrogen 

free 

extract. 

Digested fi oin i ood 

Oram}, 

Ora ms 

drams 

9tS 

226 

6 233 

Dediicl nmiitteiiuiK r i 'll ion 

.{.'il 


3 313 

DeiKiel 17 per < out lot ot digestion .. . 

100 


463 

Deduct 0 7 ))cr(enl ot iiitio^eii lieeexti.irt lloHtiii l4‘tiiieiit.itioip .. 



106 

Balmu e 

'487 

226 

2, 261 


A(jcordii)^ to the above there Avas deeoiiijMised in Die body 9d8— 487= 
541 ot‘ albuminoids, but the nitroj^eii nM‘overed in tlie urine was 
only equivalent to 80.7 xd.‘J5= 192 f^m. of albuminoids. It apiiears, 
therefore, that 259 ^in. less ol‘ albuminoids was used up than was 
allowed for in the abov<‘ ealculation, and the aiithoi su|i»’jL**ests that this 
may have been saved liy the use of an equal amount of (*arbohydrates 
for maintenance in its iilac e. Makiiij^ the <*orreetion on this basis f^iv’^ea 
as available for pioduetion 7 10 gm. albuminoids, 220 ^m. fat, and 2,002 
ffiu. carbohydrates. The nulk ])roduced<*ontaine<l801 ^in. albuminoids, 
310 gm. of fat, and 187 ^m. of I'arbohydrates. This hTl sultieient car- 
bohydrates for the iiroduetion of 522 gm. of fat per day, and 445 gm 
of albuminoids for meat jiroduetion; deducting 30 gin. from the latter 
for skin, horn, etc,, there remains 410 gim, ecjuivalent to 1,980 gm. of 
lean meat. lienee, the cow produced on the ration, ])m* day: 

UJhi ki^. milk wdb .‘UO gin I’lif, 
l.aS kg. loan meat Oh‘tns>, 

0.r*22 kg. tat. 

(Calculating on thi‘ same basis the utilization of the nutrients by the 
cow fed peanut cake, (he daily production is as follows: 

8.12 kg. milk with 254 gm. fat, 

1.10 kg. loan moat (UotuH). 

The last <*ow lost 0.222 kg. of fat p(T day. The f1nan(*ial results show 
that at the local price* for rye, about 73 cts. per bushel, the limit had 
been reached at which rye could be more profitably fed than sold. 

Sarly lamb raising, (h 0. Watson (A>/r IV>rA* Cornell Sta, BuL88y 
pp. 105-1^6 j Jign. 

Synopsis, — Ex]>eriin(*nt8 (hiring 18ai~’93 in feeding Shropshire and Dorset lambs 
(thoroughbreds and crosses Avith grade Merinos) for the early market are 
reported. The lambs in every case m ('re fed with the ewes and given all they 
would eat. The Dorsets were the best feeders, bred earlier, fattened better, and 
were less affected by changes in weather than the 8hropshires. There was prac- 
tically no difference in shrinkage on slaughtering. Silage was compared with 
mangehwurzels on 8 grade Merino caaos and 7 lambs during 11 aa eeks, and on 
16 ewe.s with 15 lambs during 10 weeks, with the result that the silage-fed lots 
consumed slightly more food and made a little less weekly gain than the root- 
fed lots. 



240 


EXFEBIUENT STATION RECOKD. 


Four esperiuiftots are reported in feediug Shropshire and Dorset 
lambs for the early market. 

The first experiment, 18!)1-’‘J2, included 4 thoroughbred Shropshire 
and 3 thoroughbred Dorset lambs; the second, 181)3-’93, included T 
thoroughbred Shropshires and 3 thoroughbred Dorsets; the third, 1893, 
included 11 crosses of thoroughbred Shroi)shire lambs with grade Merino 
owes and 7 crosses of thoroughbred Dorset land).s with grade Merino 
ewes; and the fourth included 19 grade Shropshires and 17 grade 
Dorsets. 

In all the tests both the ewes and the lambs were given all the food 
they would consume and the food was the same for both breeds of lambs. 
The kinds of food given are. not stated. A weekly record is given of 
the weight of the Iambs from birth until sold, which occurred from the 
ninth to the twelfth week. Excepting the last ex])erimeut, the Dorsets 
were the largest at birth. A summary of the average gains is given 
below : 

Average iveeklg gain per Iamb. 

Fust I Spfoitil I 'riiiid I F<»»rtli 

1 p\|ieiiinpiit. 

. - ^ ^ , 

I'otinds 1 ]*ouinU i*ou>i<h 

ShropHhin'8 IK 01 | 1? K7 2. (W> i 20 

Dorset^ 5. .{<> 4.47 11 (U • 11 1)*) 


all the tests both the ewes and the huiihs wortn ^iven all the Iboil they would 
ooii8unu5; the food ^iven the 2 lu eeds was the samo in quality hut ofteiit lines tliifered 
considerably in <inantit>. The Ihirsct owes consmned nioio food thiin the Shrop- 
shiros, and their ap])otito soeinod less atfectod by chanf^es in the weather than Nva« 
the ease with the iSUropshires. From experiments in h‘edin;4 these 2 browlH for 
3 years it was notieed that the Ihirsets ^vere the best f<‘eders; not only did they 
stand forced foedin^^ better, but were hiss atfccted b> untavonible atnio«pht*ric 
changes. . . . 

Other things being eiinal, ewes that give the most milk breed earliest in tlie 
season. 

** The Dorset horn slie<‘p have bred earlier and fattened better lamb.s than the Sbrop- 
shires.^^ 

Corn silage for ewes . — Two simill floiiks, consisting of 8 grade Merino 
ewes eacli, were selected to compare tlie value of corn silage with 
mangel-wurzels for ewes giving milk. hYom each jieu 7 lambs w-ere 
raised, and the record is given of the gain of these lambs during Ihe 
11 weeks. 

The ewes were fed all they would eat oiico a day of corn silage or 
mangel-wurzels, one lot oil each, together with a grain mixture of 2 
parts of brail, 1 of corn meal, and 1 ol' cotton-seed meal; hay was also 
fed twice a day. 

The average weekly gain of the lambs was 3.23 lbs. for the lot fed 
roots, and 3.13 lbs. for the lot fed silage. 
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The experiment was rej[>eated, using 2 lots of 16 ewes each, from 
which 16 lambs were raised. Lot 1, receiving roots, contained 7 grade 
Shropshires and 8 grade Dorscts, and lot 2, receiving siiage, contained 
8 grade Shropshires and 7 grade 1 lorsets. 

The record is given for lot 1 for 11 weeks, and for lot 2 for 10 weeks: 

They loaruod to like the liLla^o as readily as they did the bcetH. . . . The flock 
giveu the silage coiisuincd soitiewliat more of this food than was cousuiued of beets 
by the beet-fed Hock. A little more grain was consumed by the sheep fed silage 
than by those fed beets. The diflerenee, however, was hartlly great enough to 
denote a greater appetite caused by the silage.'^ 

The average gain per week of the lot on roots was ih44 and of the lot 
on silage »‘5.S5 lbs. 

In addition to the above experiments, the record is given of the 
weight of the lambs slaughtered by the station in 189.4 and 1894, the 
loss in dressing, and the prices at which tliey were sold, togetiier with 
general dire<;tioiis as to the slaughtering and marketing of lambs. 

^*Tho Dorset lambs were slaiighteietl at asomo^^hai younger age than were the 
Shropshires, ami then weight diessed was also a little greater than that of the Shiop 
shires. Praetieally there was no diircrence in the amount which these 2 hiecds lost 
in weight by drchsing/’ 

Feeding pigs, i I. (J. Watsdx (AVtc Vor/c (JorncU St(L Bui, pp. 

Jiffs, /). 

SyuopHis . — Corn meal and gluten fceil were compaied with ground wheat on 24 pigs, 
from October 10, ISIU, to l''el)ruar> U), IStO, ami corn meal was compared with 
corn meal and meat scrap on 12 pigs iluring the same period. The corn meal 
and gluten fee<l lot had a better appetite, consumed moie food, ga\ e gi outer 
growth, and pro<lueed cheaper pork than the w heat-fed lot. Pigs fed corn meal 
au<l meat scrap gase a greater increase in live weight, and produced a souiew hat 
larger jiroportion t»f lean meat than those fed corn meal. 

This gives th<‘ results of 2 experiments, 1 to compare whetit with 
com, and the other to compare ai eairboiiaceous witli a uitrogenous 
raitioii. Twenty four pigs were selected from a iiiiirorm lot of 49. 
Twelve of these were used in the tirst experiment, being divided into U 
eqiml lots. Those in lot 1 averaged (il. I lbs. and thovse in lot 2 aver- 
aiged 95.7 lbs. in weight. Lot 1 reeeived ground wheait aind lot 2 corn 
metil, Jiiid a gluton feed in the proportion of 100 lbs. of the former to 
29 lbs. ^of the latter. Both lots received skim milk in like quantity, 
the grain being mixed with it and fed as slop. 

The trial lasted from October 10, 1894, to Febrimry 11, 1895. During 
this time each lot eoiisumed 8,110 lbs. of skim milk, or about 10 lbs. 
per heaid daily; aud in aulditioii lot 1 consumed 3,474 lbs. of ground 
wheat, aud lot 2 consumed 2,829 lbs, of corn meal and 735 lbs. of gluten 
feed. Lot 1 (wheait) made a total gain of 1,189 lbs., aud lot 2 (corn) a 
total gain of 1,407 lbs. The weights secured at slaughtering aire tabu- 
lated for each animal. Allowing 15 cts, per hundred pounds for the 
skim, milk, 60 cts. per bushel for wheat, and 10 cts, per hundred for 
4330 I--N 0 . 3 6 
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grinding, per ton for corn meal, and $17.50 per ton for gluten feed, 
the average cost of food per pound of dressed weight was 4.9 cts. for 
lot 1 (wheat) and 4.56 cts. for lot 2 (corn and gluten feed). 

The other experiment was with 2 lots of C pigs each, and lasted ixom 
October 10, 1894, to February 10, 1895, at which time the pigs were 
slaughtered. Lot 1 was fed corn meal and lot 2 two jiarts of corn meal 
and one part of meat scrap, to compare the growth of the ‘animals and 
the relative amount of Ic^m meat iirodnced on (*arl)onaeeoas and nitro- 
genous rations. At the beginning of tlie trial the pigs averaged about 
04 lbs. in weight. The lot on corn meal m*.ule a total gain of 620 lbs., 
and the lot on coni meal and meat scrap 1,037 lbs. 

**Lot 1 (corn meal) gamed tlio most tlie first moiiili of the ex]>orimeut, and oach 
succeeding mouth the iiiereasi^ in weight was Jess than for the moiitJi before. 
Although these jiigs ate much less than lot 2 , yet there “was no time \vh(‘u they did 
not present a thrifty apjjearaiiee. While they did not make the giowth t>f the other 
lot, they did not at an> time ajipear stunted or nnheallh> 

The live and dressed weights and the weights of the various organs 
at the time of slangliteriiig are tabulated, and cuts are given showing 
the dressed pigs and vsections of the carcasses of the jiigs in this and 
the preceding e\})(nim(*nt. 

Lot 3 consumed 2.639 lbs. of corn meal, and lot 4, 2,765 lbs. of corn 
meal and 1,382 lbs. of meat scrap. The cost of dressed i)ork per pound 
was 6.1 cts. from lot 1 (carbonaceous) and 6.86 cts. from lot 2 (nitroge- 
nous), valuing the mt^at scrap at $40 per ton, which is r(‘garded as 
excessive. 

While lot 4 (nitrogenous ration) showed somewdiat the largest i)roj>ortion of lean 
meat, yet the difference was not maiked, showing that in this ease the vei\N differ- 
ent rations, so far as the nitrogen was concerned, protluced very nearly the same 
proportion of l<*au Jiieat. . . . 

[Consideriug the pigs iii both exj»erimeiits |, lot 2 (corn meal and gJiiteu fed) 
ma<le the largest growth, and was somewiiat the fattest, although theie W'us not a 
marked diaereueo between lot 1 and lot 2 . 

*^Lot 3 made the least growth, yet w as about as fat a-» th<‘ otliiT lots, the greatest 
difference being in size. 

^MiOt 4. while not any fatter than lot Jk made a much better growth; particularly 
was this iioti<‘eahle in the length of the animals hefoie slaughtering/' 

The author summarizes the result of the exiterimcnt as follows: 

Oorn meal and gluten gave the greatest grow th and pi oduuod cheaper pork than 
ground wdi(‘at. 

** Corn meal and meat scrap produced a somewliat larger ]»roportiou of loan moat 
than corn meal. 

*^Tho corn meal and gluten lot hatl a better appetite and consumed more food 
than the lot fed ground wheat. 

** The corn meal lot consumed the least food and made the least growth.’' 

Danish eai:peiiments in pig feeding, 1891-’94, F. Fehm {Kgl. Vet. 
Landt. Lnh. Landokon. Forswj., ('opcnluif/cii, J8!f5, pp. 1!)9 ). — The j)ig 
feeding experiments made by the Danish State Agricultural Exinjri- 
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ment Station from 1891 to 1894 include 36 series of trials conducted ou 
9 different estates, with 803 pigs in all, se]>aratcd into 175 lots. The 
plan of the experiments was similar to that of earlier experiments 
(E, 8. E., 5, p. 428). 

Barley^ mangel wurzeU^ and carrots compared . — Nine experiments with 
277 animals in 54 lots were <*ondu<*ted for the study of the relative 
value of barley, mangel wurzels, and carrots. Two kinds of mangel- 
wurzels and 4 kinds of carrots were fed. Dairy refuse was fed to all 
lots. The roots were fed in such quantities that 0.84 lb. of dry matter 
in roots corresjionded to 1 lb. of grain. The experiments lasted from 
80 to 130 days, the average being 102 da>\s. The average weight of 
the pigs at the beginning of the experiments was about 66 lbs. and at 
the end 169.6 11 >s. 

The average daily gains ])er head made by the lots on the ditlerent 
rations w^ere as follows : Harley 0.986 lb., Eckendorf inangel-wurzels 
0.828 lb., Elvetliam mangel wurzels 0.83.') Ib., Vogeser and Champion 
carrots 0.875 lb., and danH*s and (liant carrots 0.000 lb. The gains 
made on the roots in thes(» experiments did not come up to those made 
in earlier experiments. The carrots proved to be of similar feeding 
value for jugs to maiigel-wurzels when equal quantities of dry matter 
W'ere fed in both cases. 

7'urnipH rs. a heij . — Two expiTiineiits with 30 pigs were made to study 
the relative value of turnips and whey. The experiments lasted 130 
and 110 days, lespeetisely. Lot A was fed whey and Lot H half the 
amount of wiiey and a liki' amount of turnii^s. Both lots reeeived 
equal amounts (»f barley iu addition. The feed, live wxnght, and gain 
made by the dillereiit lots were as sho>vji below: 

J'ltrnqtH vh, whey for 


of 

Sern'K of IHIM 10 
A \ eragt) . . . 

The {jaiiis iniulo by the (liUcreiit lots iii<lieate that under the eomli- 
tious }.iven the wliey had a higher teediu;;' value, pound for pound, than 
thti turnips. 

Barky vh. oil cakes. — Seven series of experiments were made with 205 
animals averaging 72.7 lbs. at the begiuuing, the average duration of 
the exiieriments being 8!» days. lust<‘ad of the ratio previously tested 
of 1 part of hurley to 1 of oil cake the ratio was 2:1 or 1:2. Iu each 


j A\t r.itiovt* ]M‘i ' A\tTai;iMl»ul\ f^tuu 


j laMtla,! hi* 
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series one lot was fed barley only for the sake of eotiipanson. Butter- 
milk and skim milk or whey were fed in ivddition to the concentrated 
feeds. Iti () experiments the oil cake was sunflower-seed cake and in 1 
palm-nut meal. 

Average daily gain in weight of pigs on barley alone and with oil calces. 


Kiiiil of ml onko iisod. 


Siiuflower-Hooil oako wiili Nkim jiulK (4 ncrirn) 

SuiifiowiT sped cako \v ith win \ (2 hi rips) 

PaluMiui iiipal with w hp.> (I aoi uns) 

Avpra^io <»t ulio> 

Averaup ol all 7 hpiips 


Avoragp dully )4aiu per liputl. 



Two-tliir«l8 

Oiip third 

]larli\v 

harlpv anil 

burlp.v uimI 

tilonp. 

oiiP'third 

t vro-tliirdH 


oil PukOH. 

oil pukoH. 


Punmis. 

Puvnds. 

1. ir» , 

1.12 

1.01 

1. 17 ' 

‘ 1.21 

1 1.13 

1.22 

1 111 I 

; 1.16 


l.HlI 1.2iM 1.14 

J 17 I 10 ' 1.06 


From these e.xporiiiienls, in eonnectiou with those jirevioiisly iniule, 
it iipjiears that the rntions eoiitaininj'* less than lialt of the eoneentrated 
feed in the form of oil (^ake liave ]>een nearly as elfeetive as the rations 
without oil eakes and that larger (juantities of oil eake ]n*odneed ]M)orer 
results, although the dilferenee was greater when skim milk was fed 
than when whey was fed. This result was not (dianged materially 
when roots were added to the rations. Pec^ding (‘X[)eriint*nts with oil 
cakes for mileh eows ('.ondueteil under similar conditions at the ('open- 
hage.n experiment station have shown these feeds to he superior to 
grain in iiutritiv<‘ (*fteet. 

Barley es, Indian com , — Fiv e senes of t‘Xperimeuts with 115 ])igs were 
made, the average duration of the experiments being lliO days and the 
average weight at the beginning of tin* exiieniiumts t(i.2 lbs. The ex- 
periments wen* a <?ont innation of those previously made at the station. 
Since the quality of tin* pork produced seemed to suller when eorn was 
fed throughout tlie fattening period, in the present experiments barley 
was substituted tor the eorn in the ease of Lots J>,(kand I) when the 
pigs liad rc*ached a live* weiglit of about 120, 140, and 100 lbs., rosjiec- 
tively; Lot A received barley and Jjot K received eorn throughout the 
exiieriment. Skim milk was fed in all eases, Tln‘ average results 
obtained are given in tlie following table: 


A rerage daily gain of pigs on eorn and hurley. 

Voiwds, 


L<»t A, barley tbrou#;hout 1, 10 

JjOt U, corn, BnbHtitulcd by barley at 120 lbn * i.OO 

Lot (', corn, Hiibstitutcd by barley at MO Ibw 1. 14 

liOt I), com, substituted by barley at lOO lbs 1, 10 

Lot K, com throughout 1.14 


The lots fed corn throughout the experiments made sonu‘Avhat heav- 
ier gains than the barley-fed lots, with one exce])tion, agreeing with the 


* Average of four series. 
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Insults of the earlier experimcntB. The reniilts at slaagliterin^ 'vrcre 
as follows: 

Average result e obtained at slaughtering. 



Average 1 
weight at 
alaugh 
leniig. 

Shrink 

age 

Thick- 
noHH of 
iat. 

Softncaa 
of pork. 

Lot A, bRrlov throufihoiil tlio ox|>criinoiit 

Lot n, roni up lo 120 ihs li\<i 

1 Potnuht. 
18'i 

Per cent. 
22, 9 I 

Inches, 

1 3 

1.4 

181 

22 0 

1 5 

1 6 

Lot C, i oTii up t(i 140 ll»8 live weight 

180 

21.7 

1,5 

2.0 

Lot J), corn up to 16^> IbH o 

183 

22 . 2 ' 

1 5 

2.3 

l»ot K, com throughout tho k xp<*ntiu*nt 

185 

21 1 

1.5 

2.7 


Tlio oarlier oxixTiincnts indicalod tluit Indian com lias a tendency 
to jiroduee a i)oor (piality of' iiork, and tlio same tendency appears in 
the precedin;>* iCvSnlts. Dividing the jiigs into 4 classes according; to 
quality, 92 jier cent of those fed on bailey alone were jdaced in the 
first 2 classes, while only 92 jier cent of those fed corn tliroiighout came 
within thes(» classes, and 14 per cent came in class 4 (yioor carcasses 
s<»ld at a discount). The fi<xures g;iven for softness of the pork, 1 bein^ 
taken as iierfect, show an incr(‘ase with the lenj^th of time corn was fed. 

Danish rs, Dnssian harUnf , — Considerable (luantities of Ibissian barley 
are each y(»ar imiiorted into Ihmniark and fed to cattle. Three series 
of experiuu'nfs w(ne <‘ondjn*t<‘d to compare the feedinfj value of Dan- 
ish and Hussian barley, usinjj SO ])igs in all, averaginfc about 49 lbs. 
The average^ daily gain in liv(‘ weight was 1.04 lbs. for the ])igs on 
Danish barh\v and 1.00 lbs. for those on Kussian barley. 

T1h‘ 2 kinds of barley proved V4uy nearly eipial in feeding value, 
and analysis showed no mavk(‘d ditVereiu*e in comi>osition. 

Fond rvtjuirvd per pound of (join, — Si\t(‘en e\])eriments with larg(‘ 
hogs were comlucted to study the relative value of dairy by jiroducts, 
grains, roots, oil <‘akes, etc. In the main these cx]MTiments, winch 
included 355 animals in all, gave similar results to those obtained wdth 
young animals in the earluT series of pig feeding experiments by this 
Btation. One pound of barley w as found equivalent to 0 lbs. of centrif- 
ugal skim milk or to 12 lbs. of whey from centrifugal skim-milk cheese. 
The following fable show's the amount ot ‘^*al(*ulat(*d grain,’' accord- 
ing to the value given above, required for the production of 1 lb. of 
growth at different periods: 


Pounds of food required for I Ih. of gain at different stages of growth. 



At 35 to 

At 75 to 

At 115 to 

1 A t 155 fO! At 195 to' At 235 to 

(At 275 to 


75 lbs 

115 lbs 

1.55 lbs. 

105 lbs 1 

235 lbs 

275 lbs 

315 lbs. 

Num!)er of oxpenmenta included .. 

3 

10 1 

13 

15 1 


11 i 

3 

Average for all experiments 

Average for uU 7 colnpara<f^o ex 

3 76~ 

4T35 

4 66 

' 5. 13 1 

1 

5.40 

6 14^ 

6,^ 

|i6riiuoiitn 


4.37 

4. 07 

4.99 1 

1 

r> 4'5 

0 24 
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Tlie pven in the last line of the table are the averages of 7 

strictly eomi)arable exi)eninoii<s. There is a steady increase in the 
amount of food re<][uired for 1 lb. of gain with the increasiTig age of 
the animals. This is apparent when either series of figures given in 
the table is considered. 

Food required per 2)ound of inereaae in nummvr and in winter , — The 
pig feeding experiments condu(‘ted by Ihe station since 1S87 have been 
siiimnarized with a view to obtaining information concerning the 
amount of food recpiired for a ])ound of growth in summer and in win- 
ter, dividing the year roughly. The foods consnm(‘<l have been reduced 
to their giain equivahmts, all ex])erim(mts having been included in the 
calculations where th<^ feeds (‘xamined proved of very nearly ecpial 
feeding value. The averag(‘ results of lOd winter and summer 
experimimts are givcii, each of whi<*h imduded from 2o to ♦lO animals, 
so that for each season (sumnuT and winter) the averages re])resent at 
least !i.500 ])igs. Arranging tlie pigs in 3 grou])s according to the live 
weJght, the following average results were obtained : 

Food required for / Ih. of increase in u'inin' and in numiner. 


1 

Null) her of i xpi ii 

Keeil 1 ,»lt II per (la \ 

PVed per 1 Ih of 

IVriod of ifrowtli. 

iu< ))ts iiif Imh li 


lie.))! 

iTHtn. 

Winter 

' Siniifio r , 

1 ' 

1 1\ niii I 

'Nuninn r 

Winttr. 

Siiiiiuu . 

Group 1 , 35 1 0 75 1 l)H 

tirouj) 2, 75to 1 15 Ills 

Group 3 115 to 155 Ills ' 

10 i 

1 

! 

rnvnds 

2 00 

rounds 

2 (>5 

pounds 

71 

1 

Pounds 

3 40 

43 

30 

3 ‘Mi 

3 ti2 

1 40 

X 07 

47 1 

1 43 

r> 2(5 

5 25 1 

5 1(5 

1 4. 57 

Totals jhkI jnoriigoH 

100 

IHI 

t !M5 

3 01 

1 44 

4.00 


The animals ate but slightly more in winter than in summer, but it 
required 0.41 lb. more grain feed for 1 lb. of gain in winter than in 
summer. According to American ]>rices for feiMling stutl’s it would 
therefore Cf)st not (piite half a cent mon* in winter than in summer to 
produce a ]>ound of pork, ])rovide<l these iigim^s are directly apjdicable 
to our conditions. The conclusions were not materially modified when 
only exi)erim<»iits were inelnded which fell inside the 1) summer and the 
winter months. The average daily temperature, as was ascertained 
during a number of experiments, xvas as follows: 


Areraf/e lemperalnre durinq pUj feeding experiments. 


Prriorl of ftrowili. 


Group J 35 to 75 ]]*».. . 
(irroui> 2, 75 to 115 11)8 
Group a, 11 ff lo 155 IPh . . 


NnmlK'rof oxpni ( 
nioit(8. I 

XVniPr. Simimor ! 


5) ' 
30 
35 


17 I 

35 

37 



AViiiter. 

1 

Simjnior. 


Air 

Slahlo. 

Peeil. 

! Air. 

1 _ 

1 Stable, 1 

F<e<l. 

Peg. r 

C 

Deg C. 

De(f. (\ 

1 Deg. a 

1 Oeg. C. 

2. 0 

H.7 , 

10.1 

14.0 

10.2 

15. 2 

J.3 1 0.3 

10.0 i 

15 1 1 

10.2 

1 15.5 

2. 2 J 

0.5 i 

11.6 1 

13. 4 1 

15.5 ' 

14.6 


Liffhf rs. h envy /red inf ), — Incidoiitally the effect of light and heavy 
feeding on the rate of growth in jngs was observed in a large number 
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of expmmontH. Tn a laroneral way there is no marked diffoience 
bet^ieen the amount of food ie<iniicii per pound of gam on light and 
heavy feeding. Two senes of e\])eriments were made vith 00 animals 
in 1804 with the prime obieet of studying this question. The first of 
these lasted 210 days and tlie soumd 120 da\s. The food eonsisted of 
barley, skim milk, biiflermilk, and vhej The following results were 
obtained 

haie of qumiU of j) his on htfhi medium and htani fuding 



A \ 1 1 ijn 
i^lit 

( run 
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i 07 

H< iv\ (< iliitu i 

t 1 
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1 12 

4 04 


The lesults indi( at< a tendeiuj towaid a lowei ntib/ation of tlie food 
on theluaMei biding Tlie data obtaim d at slaugliteiing at the eon 
elusion ot the ]ue(eding exix ninents sliowid no appieeiable difteienee 
between the lots on light, nudiunqand lua\> feeding in the shrinkage, 
tliK kness of f it, 01 softness of fhepoik. (tiadingtlu ( au asses into 4 
(lasses, of ihosi on light lecding noiu till in (lass f (poorest), while 
about th( same iieieentagc fell in flu fust 2 (lasses as in case of those 
on inediiun and h(*a\> feeding. 

lia) roH s / s sou s foi futtf muq — The data obtained in tlie fatteningof 
l,2H) pigs h<i\e be( 11 an inged ucoiding to se\, with the following 
lesults 

hiOtoHsih 8H(s foi UtiUniuq 
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The results show that f luue was j)ia( tiealh no dittenmce in the aver- 
age data obtained loi the 2 se\(‘s AMu n th(» ea k asses A^ele graded 
t4 per cent of the baiiows and AG per cent of the sows fell m the first 
class, and 77 jm (ent of the barrows and sA ot the sows in the first 
2 classes — 1 ^. w. woi u. 

Feeding experiments with horses, W TtriiNSTRuAf {LamlmandH- 
blade, pp 272) — Floise brc'ad, piiqiaied from skim milk 

and oats, was ( onipared with (rats as a hoise teed. Twenty hoises of 
the Ko,\al Swedish I>o(ly (luaid, sepaiated into 2 e\en lots, were fed 
as follows: Lot 1, 11 lbs. o<its, 0 <5 lbs hay, 7.A lbs stiaw, about 1.3 lbs, 
ol the latter being cut and fed with graiuj lot 2, first week, 1.1 lbs. of 
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horse bread, 7.7 lbs. of oats; second week, 3.3 lbs. of horse bread and 
S.5 lbs. of oats; third week, 4.4 lbs. of horse bread and 3.3 lbs. of oats. 

The author concludes that the horse bread fed in twice as large 
amount as the oats keeps the horses in about as good condition as oats 
alone. The bread is generally relished by horses, and does not appear 
to cause constipation, even if fed in large quantities for a number of 
days. It is less tilling and weighs only half as much as a quantity 
of oats of similar nutritive value. Owing to its mechanical condition 
it is eaten up clean. 

The bread, whi<;h contained 5.7 per cent of water and, lO..*! per cent 
of crude protein, has been indorsed by good Swedish authorities as a 
nutritious and palatable coiu‘entrate<i horse food, fully <;apablo of re- 
placing oats. — F. w. WOLL, 

A study of the kola nut, A. Chiastan (Afonipelier: A9.9,?, pp. 30; ahs, in Bot, 
Centhl. Beiheft, 5 {1893), No. 3, pp. 307-209). 

The proteids of wheat, M. O’Hkien (Ann. Hot., 9 (1803), No. 31, jp. 

New contributions to the study of rape-seed cakes, F. H. Wehenskiold 
( Tiilssh'. norske Lnndbr., 2 (1893), pp. 143- J31). — Thla^ipi arrenst , ji (‘oinmon impurity of 
Enropoaii rajie seed, was found to oontain a glnoosid — potassium niyronate — which is 
dccompo8<‘(l hy a formout present in the seed into oil of garlic, thcqnaiitit.v of which 
in the total suhstauco amounted to 0.88(> per cent. » 

Rape-seed cakes and their adulterations, 11. Gram [/hf. Tidsakr., 19 (1894), 
pp. 1 JO-tiJ, fign. 24).— k moriograi»h on the subject, dt^^orihing in detail tlio micro- 
scopical technique and the anatomical cliaraotcristics ot lapc seed, and of the seed 
coats of other jdants used for the adulteration of rape-seed cakes. 

The potato as a food for animals, A. Girard {Hnl. Min. igr. France, 11 (1895), 
No. 4, pp, 37G-403).—\u experiunuits with sheep and cattle a ration composed ehiefly 
of ])otatocs aflordod rapid gains in live weight, a laige lauecntiige in dressed 
weight of the shaughtered animals, and tlcsh of I'Keelloiit qnalit\ , (’ooked potatoes 
proNcd more etfective and more protitahle than uncooked. 

On the presence of sulphocyanates in the digestive liquids, M. Mkni kk (Her. 
dent. Chem. (ics., 28 (1893), No. 10, pp. 1318-13 :o). 

On feeding of molasses, IT. Nathorst {Tidsidr. Landiman, 10 (1891), pp, 243-248, 
285-290). 

Crossbred sheep, J. 11. Elwks and AV. J. Madden (Jour. Fog. Agt. So( . England, 
ser. 8, 0 (1893), No. 32, pp. 311-143). 

Dorset down sheep, J. C. CraKt ( Breeders^ <iaz., 1803, Jnhj 10, pp. 20, 21, fige. 4),— 
This article deals with the results obtained in breeding a jmre blood Dorset ram to 
grade Shropshire owes. 

On the influence of the food on the production of milk and butter, .1 . Srdk- 
UEN (TidsHkr. nonkc Landhr., 2 (1893), pp. 187--'^.%).— k review of the (piestion of the 
origin of the fat in the milk and the relation hot ween tlie food, the chemical eoin- 
position of the milk, and the eharaeter of the hatter produced. 

Corn or wheat for hogs? (Breeders' Gaz., 1893, July 81, p. 6.V).— Whole wheat 
and corn alone and mixed together were ft‘<l to hogs. To make 100 lbs, of gain 
required lbs, of wheat, 458 lbs. of corn, an<l 425 Ihs. of tlie mixed grain. The 
hogs were sold at $5.15 per ewt., and aflfordod a return of 70,5 ots. per hnsiiel for 
wheat and 68.3 cts. for eoni. 

Measurements of swine, .JuNOHArfi (Landhotc, 10 (1895), No. 20, pp. 244, 245),— > 
A record of average measurements of numerous prize animals of several breeds and 
a statement regarding the advaiitages (»f making measiiremonts. 



VETBStlKAKT SCIENCE AND FBACTICE. 249 

Horse reiilng in Demnatlc during 1894, J. Jenskx (Tidsslcr, Landbkon, U {1895)^ 
j>)>, d9^1f7h 

The care of poultry {Monthly BuL Bureau of American liepvhboey 18% y JunCypp, 
787’-79G) —A popular article on feeding and management. 

Animal husbandry in Denmark during 1894, A. Appel (Tidselcr. Landohmy 14 
(t89$)y pp. 78-97). 

VETEEIHARY SCIENCE AHD PRACTICE. 

Parturient apoplexy of cows, K. 11. Dinwiddie (Arkansas Sta. 
Bui 35j pp, 138-14:1 ). — Tliis disease usually 0 (*(‘urs u ithin 3 days after 
calving, and cows once attacked are liable to a recurrence at the next 
calving. The nature, symptoms, and i)rev<‘ntive and remedial treat- 
ment are discussed. The author regards the cause of the disease as 
not positively known. In examining 3 cows which had died of this 
disease he found bacteria in the contents of the uterus immediately 
after death. These baederia proved inocuous when subseriuently 
injected into small animals. The tieatmenl recommended is based on 
the view that in the first stages of the disease there is a hyiicraunic 
condition of the brain, followed later by an (edema and consequent 
amernic condition. Tnu'tun* of aconit<‘, and if practicable a purga- 
tive, are given in the earlier stages, and a stimulant in the latcw stages. 
The head should be ke]>t (*ool by applications of ice or (*old w^ater. 

Verminous bronchitis, K. U. Dinwiddh: (Arhansas Sta. Bui 33^ 
pp. 130-138, fif/s. 3 ). — \’erminous or pai’asitu* bronchitis, <‘aused by the 
prcs(mce in the air tulxss or lungs of small, round worms Ixdonging to 
the genus Stiongylus, attacks (*attle. sheep, and hogs. The life history 
of the worms is traced and the symi»toms of the dis(*ase des(Tibed. 
Wet ])astures and those containing pools of stagnant woter are the 
most favorable to the growth and dissemination of these ]>arasites, 
which gain ac(»es8 to the air i>assag(‘s of grazing animals. 

Coughing is but om* of the iirominent symptoms of verminous bron- 
chitis. This trouble is most prevalent in a >earwutli a wet summer 
preceded by a mild wintiT. 

When this disease^ occurs the sound and affectiHl animals should be 
separated and both should be ]daced on dry, uninfectcxl ]>astur(NS free 
from pools of stagnant w'ater. Hpe(*ial tnmtment is not considered 
advisable for vshe<*p, except for high priced animals. It has been recom- 
mended to combat tlmse parasites by driving slieep or young calves 
into a close sIhmI and burning tar, rags, hair, heather, or sulphur as 
long as tlie operator can safely bear the o}>eration. Calves are some- 
times treated by inserting a hypodermic syringe between the rings of 
the windpipe and injecting into the inside a mixture of eipial parts of 
turpentine and swe<*t oil, to whicdi also carbolic acid in the proportion 
of 12 to 20 drops to a tablcspoonfiil of the mixture is sometimes added. 
Two or more injections at intervals of several days are considered 
necessary, and the work needs to bo carefully and thoroughly done. 
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Cftttle poisoning by nitrate of potash, K. S. Mayo {Kawnu Sta. 
Bid. 49^ pp. 9-1 ]). — In one case 7 head of oattlc in a herd of 12 died 
within a lew hours after eatinp: dried cornstalks grown on a rich soil 
formerly used as a hog lot. 

casual examination of llic fiani]>lc8 of cornstalks received rovcalod Ihe pres- 
ence of large quantities of niliate of potasli (saltpeter). Ilencath the leaf sheath 
’Which sunounds the stalK just above the joints the nitrate had crystallized in fine 
white ci>Btals whnh resembled a white mold, but easily recognized by tasting. 
Around and in the < ni (Uids ot the stalks ueio solid masses of almost pure potassium 
nitrate. If a stalk 'was ( iit in two and tappeil lightly upon a table the crystals of 
potassium nitrate voiild be jaired loose and tall as a tine powder upon the table, 
lljion splitting a cornstalk 11 h‘ ( ijstaK in the pith of the stalk could easily be seen 
with Die unaided e>e. Tlie Inttei fooling taste, so eliarat tensile of potassium 
nitrate, could be obtained b^ j>la< ing a small bit ot flic stalk in the moutb. On 
lighting a bil of stalk with a matili if would iletiagrate, binning rapidly like the 
liise of a (irccrackci. A < licniK al cx.iniinat ion ot a qnantit.N ot stalks ga\c lX.X per 
cent of the dr> weight of the stalk as nitrate of ]»otiish.'’ 

In aiiotlK^r case 10 animals in a liorcl of 31 died soon after oaling 
corn fodder, which on c\aminarion was foiuid to contain such a very 
large quantity of nitrate of jxitash tliat this salt eonld he deteeted by 
taste or by burning. The ti(‘ld where tliis eorn fodder was grown gave 
no indioations of containing an excess of nitrate of ])otash and had not 
been used as a barnyard. 

lleferenec is made to a ea^se oeenrring several years previously in 
which the loss was dO Ji(»ad in a lierd of 120. The corn fodder fed to 
this herd Just jirevious to the occurrence of so many deaths contained 
a large amount of nitrate of ])otasli, as was shown by <*hemical exami- 
nation ami by sinijile insi>ection of the stalks. It grow on a highly 
enriched soil. 

In all 3 cas<*s the cornstalks to which the trouble was attributed had 
been cut iu a very immature condition, and in all cases they were thor- 
oughly (Mired Avhen fed. 

In order to determine th<" jioisonous action of potassium nitrate sev- 
eral tests weie made. A heifer weighing about 300 lbs. wUvS offered 200 
gra. of nitrate* of ])otash mixed with her food, but could be induced to 
eat only abmit a third of that amount, and was not seriously alfecded 
by this dose. Another heifer of about the same weight was drench(*d 
with 300 gin. of nitrate of potash dissolved in water. Her death fol- 
1ow(mI within 2 1 liours. 

A cow w<*ighing about 1 ,200 lbs. was drenched with 500 gm. of nitrate 
of potash. Her death also occurred within 24 hours. 

An adult white rabbit was drenched with 5 gm. of nitrate of potasli 
and death resulted within about au liour. 

The symptoms of poisoning by ])otassium nitrato are described and 
the results of i)OHi-mortem examinations detailed. When the presence 
of ])otassimn nitrate iu considerable quantity is suspected in cornstalks 
the stalks should be burned, and the iiresence of the poison may be 
detected by the characteristic ^^sizzing” or deflagration. 
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Mt0titto~iiiflitmmattoii of the mammary gland, N. H. Mayo 
{Kansm Sta» IM. 49 ^ pp. 13--18 ). — The causes, symptoms, and treatment 
of this disease, also known as garget, are treated. The following are 
given as causes of mastitis: Injuries to the gland, retention of milk, 
and the presence of BocUIuh tuberculosis and otlier germs. 

The milk from 2 cows suffering from (*hroiii(i mastitis was examined 
microscopically and a- streptococcus was found, of which the following 
is a descrii)tion : 

**7'he orgnniBiii is a well-dcfinod fitroptocomis about 1 // in dianictor and forming 
long riiaiiiA. (Jrov’n upon Holid nntriont agar or goJatiii, i1 forms a canary-^ ellow 
growth M'lth a rniHcd router and oven oiithnr. In ]M)nilloii the organism forms a 
yellow growtli at tlir hot tom of tlio flask, imljoatiiig tljjit it will glow eitlior wit li 
or without air. Another organism obtained on th(‘ fiist plate ruUnrrs, hut which 
later niltiirea made from the inilK failed fo show . and Ineh was prohahl.\ acci- 
dental, was a not w’ell defined stieptoeoeeus growing in shoif eliains. The eocci 
themselves w<‘ie not pi'rfeet sjihtu’es, niul under some eondilions would assume a 
deeidedly o\al outline and siiow a bipolar stain. <»rown on solid nutrient media 
it formed a junkish-gray giowth, wliieli <lee]»ened into a dark red as the eiiltnre got 
older and the growth deejiev. 'file eoloring of both organisms depended soinew’hat 
on the amount of eoloring matter in the enlftiro medium upon whieh they were 
growing. 

“ Hroth eiiltures of both of these organisms wdien injeeted into tlie lactiferous duets 
of a healthy cow produced mild iiillniimiatioii <»f the gland assoehited with the thick 
stringy milk, w'hich <*outaim»d the organisms or bacteria in large uiimhers.^’ 

The udder of one of the cows was injected with a 0.1 p<T cent Rolu- 
tion of corrosive sublimate and her rec^overy followed in a short time. 
In ordinary eavses of mastitis the treatment rtMommended is the removal 
of the milk, careful dieting, rubbing the gland, and the local applica- 
tion of hot water, followed by a lotion of eaniphor and lard. 

Southern cattle fever, A. \V. 11ittin(» (FlorUlu Sto. BuL pp. 
S5SS), — Th(‘ outbreak which is described is attributed by the author 
to ehanging eattle from one farm to another located only a few miles 
distant and situated near Tallahassee. The farm from whieh the cattle 
were removed was not infested with ticks and there no loss had 
occurred. However, after the cattle were transferred to the other 
farm many deaths o(*curred and young ticks were found on the diseased 
animals. 

Tuberculosis of cattle, R. K. Dinaviudie {A^'Jeansas Sta» BuL 5/>, 
pp, 117-451 ), — A general discussion of the conditions favoring the 
development of tuberculosis and means of detecting tlio disease and 
preventing its spread. 

‘^From a consulcrahlc experience in the inspection of cattle at thcslaiightorhoiisea 
in clifloreiit parts of the State the writer is iii a position to‘*11tate that the disease is 
practically unknown among the native Arkansas stock. . . . 

Nevertheless, tuberculosis of cattle is not entirely unknown in Arkansas, several 
herds having been examined by request in which the disease ivas established by 
the use of tuberculin, an invahiahk* diagnostic agent wdiicU science has now placed 
at onr disposal. 

The results of tuberculin tests made on 2 herds, one of which proved 
fiee from the disease and the other infected, are tabulated. 



EXPBEIMES’T STATION KjBCORD. 


252 ^ 

X4ver fluke, A. W. Bitting {Florida 8ta, Bui. 28, pp, 83-6$, pit. H, 
map 3).— A narrofl^ strip of land from 16 to 30 miles in width along the 
coast was found to be permanently infected with the liver fluke {JHs- 
tomum hepaticim). In Florida tiiis parasite is chiefly troublesome in 
young cattle. Medical treatment is regarded as unsatisfhctory, and 
the author recommends that low jiastures be avoided. 

Anthrax {Pennsi/lvafiia JUh Agr, lipt. 121-Vi7 ), — A general discuHsiou of 

tbe disease and accounts of 2 outbreaks in the »Stato, 

Contag;iou8 diseases of animals ( Wanhington State Bd. Health Ilpi. pp. 7^- 
^S ). — Tbe results of several inallcin tests for glanders and an account of several 
outbreaks of cattle diseases are given. 

Glanders (J^^unsylvauia Bd. Agr. lipi. lS94ypp. 10^-404 ). — Brief general notes and 
reference to an outbreak in wliich inallein was used as a diagnostic agent. 

Glanders in horses and mules, B. R. I)inwii>i>ik (Arkanmn Sta. Bui. pp, /.'I/T- 
IfjS ). — A general discussion of tbe symptoms and treatment of tins disease, and disin- 
fection of contaminafed stables. 

Hog cholera and other swine diseases, R. R. Binwiddik (Arlanms Sta. Bui. r‘?5, 
pp. 74-/-/// ). —Til is artiele discusses in a general way tbe means ])\ \\bich ebolera is 
spread and the symptoms and treatimmt of tbe dis<‘ase. The foniinl.'i recommended 
by tbe Bureau ef Animal Industry of this Department (Farmers’ Bui. 21 ; K. S. R.,r», 
p. (U>4) is quoted. 

Fluke or “slak” in the liver of sheep, also called liver lot and sheep rot, 
D. Hnx’liKON {AgL Jour, ('ape Colony , S {JS0o)y Xo. 14, pp. ///e. 4).— A ]»o]mbir 

artiele. 

Lungwoims of sheep (Strongylus filaria), I). TTt’tctikon (Agl. Jour. CapeCohmify 
S {1S0r>)y No. J4y pp. jmpuLir artieb*. -w 

Poisoning of calves by cotton-seed meal, I), (Iaittiku and (k F. liAUsi'N (Laud^ 
mandHblude, JS pp> 1 JS‘-trln),— A record of a number of poisoning cases of calves 

directly traceable to eottou-seed meal eaten. The ennse of tbe iioisouous effeet of 
cotton-seed meal \\lieu f(“d to calves, Hbee]», or swine was studied in 18H8 by PUtz, 
no definite resulls being, bowovei, olilained. 

Preventive inoculation against anthrax and endocarditis, I’. IIutyra {Tidukr, 
Vet. Med.oeh IIuHdjuenljy 11 (ASY/'I), pp.JC-l.l), 

Ringworm of calves, (i. T, Bhown {Jour. Boy. Agl. So< . Kuglaudy nee. J, 0 {lR0A)y 
No.^lJyPp.oOS-P/lit^f{gH.f>).—T\\Q nature, symptoms, and treatment of this disease are 
diseiiRsed. 

Tuberculosis at the State Hospital for Insane, Norristown, Pennsylvai^ia, 

F. H. Watson (Vevufoflrnma Bd. b/r. Bpt. 1S9C pp.Jf(^~iV>Jyph./i ), — The results of 
potit-morii m examinations of rattle are gucii. 

Tuberculosis in domestic animals and its prevention, F. Aj. Zf kn ( I He Tube^kn- 
lone dir IlauHlurt unit direu I orheuge. Leipuie: A, CeJir). 

Tuberculin tests at the branch experiment faims, W. Saunukus {Canada ExpiL 
Farms BpI. /AY/4, pp. — A reeord of temperatures of cattle subjectiMl to tbe 

tuberculin test. 

A suggestion about tuberculin, (i. N. Kinnki.i. {Breeders^ Gaz.y 1S9,% July .11, 
p. (19). 

Royal commission on tuberculosis (Abs. in Jour. Boy. Agl. Soc. England^ see. 5, 6 
{lS9/t)y Ab. ?l,pp. 4(y>-i0't ). — The abstract deals cbietly with the danger f^rom consum- 
ing the products of tuIxTcnlons animals. 

Tuberculin as a diagnostic agent {Pennsylvania Bd. Agr, Bpt. 1891, pp. 104^ 
109 ), — Temjieratnrcs of animals receiving an injection of tuberculin and a general 
discussion of tubercnlin. 

Lathyrism due to purple vetch ( Bcv. Seieut., ser. 4, 4 ( No. .%p. A report 
is given on a case of animal poisoning through eating Lathyrus eVmenxm, 
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The leiiopoytos and the active ptopertlee of eenim of inoculated animaie, 

J. Bom>fiT (Jnn, JnsU Pa«t 0 ur, 9 (1S95), No. O^pp. 46^-^10). 

Hepoitof the veterinary surgeon, F. Bridcjk {Venmylmnla M, Agr. Bpt. 1S94, 
pjp.i(? 7 *-f 75 ).-“Ref©rence w made to various diseases occurring in the State, and the 
results of a tubereuliu test are tabula ted. 

Law of Washington relative to contagious diseases of domestic animals 
(IVaHhingion State Bd. Health lipt, 1894, pp. 40-4$).— The text of the law approved 
March k), 1895. 


DAIRYim. 

Experiments in the ripening of cream by means of pure cul- 
tures, F. Fmis and H. P. Litnde {lufL Vet LainH. Lab. LandbJcon. 
For$og.<f Copenhagen, isg.}, pp. 47 ). — Tlie report ^ives an historicail sketch 
of the progress made in the metliods of <*ream ripening, and describes 
experiments with lactic, ferments as compared with buttermilk from 
good creameries for the ripening of cream. The ])rcsent extensive use 
of pure cultures in Danish creameries is illustrated by the following 
data: Sevmity i>er cent of the butter exhibited at Danish dairy shows 
during 189t(l,b‘>3 exhibits in all) was made from cream ripened by 
means of pure cnltures, as was also 7 1 i)er cent of the tub butter shown 
at the butter exhibits <»f the state agricultural experiment station 
during part of ISlU-’Or) (;i00 samples in all). At the last dairy show 
(December, 1894) and iho last butter exhibit (February, 1895) the 
percentages of i)ure culture butter wen' 84 and 88 ]hw cent , l espt^e.tively. 

Experiments were unule with 4 brands of iMunmereial lactic ferments. 
The butter made was always seored twice — wlien 8 to 1 days old, and 

14 days later. The scores Ibr the pure culture butter were eorn])ared 
with those of butter unuh' at the same time with tlie us(' of buttermilk 
from ('reameries, making a tirst-elass product as a starter. A sc*ale of 

15 points was used in the scoring of the butter. In the following table 
tbe scoring of butter made by the old })roeess of ripening is dt‘signated 
by n, and the quality of the pure culture batter is eompare<l with it, 
the scoring above or below n being indicated by the + or — sign: 


Vomparhou of ioonug of Unitin' mode with hnltermilk utarttr and wtth pure vuftunti. 


First s<'o?inn. 
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10 

1 

n 
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iO.O 
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-1.4 

i 0.9 
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fo.a 

-1.3 +0.1 i -3.1 

_3. 0 I .-3 r> 

-5.8 1 -3.6 

; 1 

1 

1 



The results given in the last line of the table were obtained with 
cultures prei)ared in fresh centrifugal skim milk, new portions being 
inoculated for a mouth every other day, or thereabouts, according to 
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the directions given in each case. The experiments showed that the 
commercial lactic ferments produced butter as flue and of as good- 
keeping quality as first-class butter made with a buttermilk starter; 
and that a starter of lactic ferment may be safely applied for a consid- 
erable length of time, it* of good (juality when bought and kept free 
from contamination in the meantime. 

Examinations of the buttermilk and the butter produced were made 
in all cases to ascertain the influence of the lactic ferments on the yield 
of butter. The average results arc sliowu below: 


Data Jar butter ripened uttli dtffeunt bturteis. 


Pet < out of fat in butUrmilK 
per tint of Wiitti m buttei 
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10 
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— F. W. WOLL. 


The use of limewater for the determination of the acidity of 
cream, E. Holm (Sifrnin</H forsotf,, Copenhagt n, pp, ^7-^^;), — Lime- 

water has been afiplied during late years for titrations of cream and 
buttermilk in the chemical laboratoiy of tlie Danish State experiment 
station, and its use in private creaiiieiies is recomimmded by the 
author. One jiart of (juickliine is slaked witli 50 parts of water, and 
the mixture violently shaken iii a bottle. The A\ater will dissolve 
sliglitly larger quantities of lime at a lo^^er temperature than at liigher 
temperatures, but between 11 and IS^ O. the solubility changes only 
3 per cent, a ditfcrcnce too small to be imjiortant in creamery work. 
The solution of lime is very nearly one twentieth normal. In making 
new solutions it is recommended to start from the beginning, rather 
than add water to the precqiitate in the old solution. — F, av, woll. 

The Babcock test as a basis for payment in cream gathering 
creameries, A. L. Wiinton and A. W. Ogdkn {Connevticut mate 8ta. 
Rpt, pp, pis, 5). — This is a reprint from Bulletin 

119 of the station ( li], 8. IL, 0, j). !i47), with some additions. Among the 
latter are an experiment showing the importance of thoroughly mixing 
cream before sampling, tlie records of 5 (ucameries in the State paying 
for milk outlie basis of The fat test, and a comparison of the space sys- 
tem and the test system at 0 creameries. The monthly record of 6 
creameries paying for milk on the test system shows that— 

** While the average coinpoHilioii of the rreatu of all the )»atrons cloeB not 8how 
very great Hik tuationn, from IG ti to 19.8 ]»er cent of lat, the cream of certain patroua 
ou certain days has contained as little as 9,5 iwv cent of butter lb»t and of other 
patrons has contained 30 per cent. . . . 
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The pounde of cream reciaired to make a pound of batter has varied between 
4.18 and 5.02 and baa averaged 4.54 lbs. . . . 

** The number of pounds of batter fat in the cream required to make a pound of 
finished butter varied between 0.807 and 0.877 pound and averaged 0,841 pound.” 

A Study of butter made in Emilia, P. Spali^anzani and A. Pizzi 

(Staz. J^per. Agr. Ttal., 28 {1895\ No. pp. 257-274, dgm. 1 ), — Tabulated 
data give the iodiu number and the Hpecitic gravity of 121 samples of 
butter made iu Emilia between March 7, 1894, and March 7, 1895, 
From the results obtained the author concludes that a sain])le of butter 
which at 35^ O. has a refraction number greater than 48, or a specific 
gravity at 100^ C. less than 0.8640, is adulterated. The author regards 
as adulterated a sample of which the iodin number is less than 20. If 
’in the period between May and 8(q)t ember the iodin number ranges 
between 20 and 20, or in the other months between 20 and 23, the purity 
of the samide of butter made iu Emilia may be suspected. 

Dairying in Denmark during 1894, E. l>r)rr( uld ( TidssJer. Landdlon., 
II {1895), pp. 9^-L:ii ). — The animal report of the l)anish State dairy 
counselor luesents the usual retrospect of the past year, and contains 
much information of interest to the student of dairying. This being 
tike tenth annual n‘port by the author, he reviews the great changes 
that have taken place in Danish agriculture during the past dccfide. 

From the tables given in the rejiort we learn that Denmark exported 
125,902,032 lbs. of butter during 1893-^91, 122,525,033 lbs. of which 
went to England. The excess expoitatiou of butter amounted to 91 
million pounds, against 79 million during the ])ivceding year. The 
average prii'C re(*eivtHl for the butter in 1894 was 81.9 oere (22.9 cts.) 
per i)ound, against 03.9 o(‘re (25.4 cts.) in 1803. 

The export of bacon in 1804 amounted to 03,6 million pounds, against 
84.1 million pounds iu 1803. (heat Britain imported 700,828 cwt. of 
bacon from D(qimark in 1804, against 711,854 cwt. iu 1803. — F. W. 
WOLL. 

Conditions influencing the number and size of the fat globules iu milk, Pan- 

KOWSKI (,)fil€h /Aij.j f2i {/S05)j Xo, Aifp. ASV), 

Shipment of milk iu a frozen condition ( / tjeskv. Landm., 40 {lS95)y pp. AV,tS\7).— 
The method described waa devised and patented by a S\Nedi»li engineer, F. Ca»8c, 
and has been adopted \\ ith very salistaetoiy results in shipping milk (and also 
cream) to l^ondun Irom (Jothciiburg iu large pine bands, weighing o^e^2001bs. 
each and holding about 1,200 lbs. 

The dairy— the art of handling milk, making butter, and the principal French 
and foreign cheeses, A. F. PorniAN (La laihrie. Art dv traiUr dv laitj de fahnqner 
h heurro et Ics priucfpaujc froinapen j'lau^aiH id i^’trangirH. Parh: Audoi, Lebroc et Cic, 
dth ed.; ahs, in Prog. Agr. et Vit., li (/.V5J), Ao. Xypp. 

Remarks on Kulling's viscometric method of examining butter, X(. Majns- 
FKX.1> (Ziitohr. Xahr. rntersuch. nnd l/yg.y 9 (1896) jp, 136; ahe, in Chem. Ztg., 19 (1805), 
Xo 44, Pepert., p. 160). 

'The unreliability of the creamometer for the estimation of fat in pasteurized 
milk, P. Cazisnkiwe and K. HADi>oN(ybfh 8oc. i'hm. Pari^, 3dm\, IS’-H (1896), p. 
600; ahs. in Chem. 7Ag., 19 (1806), Xo. 40, liepvrt., p. 100 ). — The authors have found 
after a series of careful exx>erimeuts tliat the creamometer is absolutely useless iu 
estimating fkt iu pasteurized milk,— j, r. btiuskt. 
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Tbe Baboook metitod of flading the amount of batter fat in mflfc and oream, 

A. L. WiNTON and A. W. OoDitN ( rouHeotiout State Sta. Spl. JSU, pp. S09-$Z4, fig»‘ 5)--- 
This is roprintud from Balletiu 117 of tho station (E. S. E,, 6, p. 889), with minor 
additions. 

A codperative dairy in Belgium* C. F. Loi>er-»Symoni)H (Jour. Itoy. AgL Soo* 
England, 8or. S, 0 {1S95), No. ^2, PP- SaM7S ). ou the inothoda of butter nittk- 
iuf 5 and on tlio rations fed. 

C. Boilers creamery in Berlin (Tidsskr. Landlman, (1^95), pp.Sl^G, I^^ISO ), — 
Description, with illustrations, of a large milk supply house m Berlin receiving 
about 70,000 liters (over 150,000 pounds) of milk daily. 

Soft cheese — Brie and Camembert, J. L<»ng {('ult. and Counirg Gent.. July 
29, pp. 999, 950).— A description of the methods of manufacturing these cheeses and 
of the plant or outfit required. 

The principles of cheese making, J. IjONG {Cult, and Country Gent., 1895, July 4, 
pp. 507, 90S ). — A popular article. 

Dairying, J. W. HAUT(ASoM//i Carolina Sla. Bui. 19, pp. 09, figs. ?6’). — Popular iuforiua* 
tion, largely eouipiled, on the selection and breeding, feeding, and care of dairy 
cows, butter and eheese making, creameries and cheese faetories, and fraudulent 
butter and choose. 

Report ou the production of cheese and butter in Italy in 1893, Dk CLEitcti 

{Bill. Min. Ayr. Franu', I f ( IS95), So. i,pp. 477-4S1), 


TECHNOLOGY. 


Notes on the milling qualities of different varieties of wheat, 

F. J}. Guthkik iiud E. U. (lirKNicY {AtfL (Jnz. N. JS. IV., C {LHU5)^ No. 

159-180., d(jm. i, pi. 1). — Tho methods (‘laployod in milling very 
small (iiiantities of wheat, sometimes as little as 2 or tl oz., are deKinibert 
in detail, as are also the methods of determining the wciglit per bushel 
of grain, the color, amount of gluten, and strengtli (or capacity for 
absorbing water) of Hour, and of conducting baking tests. By (iom- 
paring the Hour made in the laborabny with that prcKlueed in the 
usual inauiier in the mills there was found to be close agn^emeut between 
the t\vo in gluten (*outeiit, cai)acity for water, and color, 

‘Tabulated data give for 15 varieties the appearance ami weight per 
bushel of grain, penamtage of Hour, color of Hour, percentage of gluten, 
total albuminoids, ami soluble albuminoids in Hour, nature and ash 
coidentof gluten, water absorbing capacity of Hour, shrinkage in eight 
of dough during baking, and volume and apiicarancc of loaf. 

The following table givTS the characteristics of the group of varieties: 


Charavterlniivn of the flour of varUtien of wheat. 


3*urplo straw 
t>pe. 
Oefhiiut; 
‘I'tmcao tA pc 
FHotypo .. .. 
Iiuliau typo . 
Poulard type . 

Durum type. 


Ease of mill 

h.iHhel. 


Mediuiii 

. do 
. do.. 

. . do 
iic^avy . 

Heavy - • 


Ea»y 

Eas.v fair 
EaHA - . 

Fair 

EaM V .... 
DjfHcult ... 


.do 


Culoi ol lloui ’ Oliileii. iStieiigtli. 

I 


O ray to pale , Very low 
yt How. j 
I’alojellow , Low 


do . 
Yellow ... . 
. . <P» . . 
Yellow to 
Provmieli. 
... do 


Medium 
llifth ... 
. .. do 
MiHlium 

Very hit'll 


Weak .. 

Medium 
. . . .do . . . 
Stronjif. , 
. . . do . . - 
Weak... 

Medioiu 


A all 

m gluteu. 


Soluble al« 
Imntiuolda. 


Medium .. Higti. 


Low ... , 

...do 

Vejy low .1 

iiigb 

Very high.; 


Cfiicertaiti. 
Wen hiKU. 
Meaium. 
1 ) 0 . 

Oneertaiti. 

Low. 
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Two cross-bred varieties were found to possess characteristics inter- 
mediate between the parent varieties in color, gluten content, and water 
bolding capacity of the flour, and ash content and character of gluten. 
Although only 2 sainples were thus examined, the author concludes that 
the milling qualities of a cross bred wheat can be i)redicted with some 
degree of certainty from the corresi>onding chara<*ten sties of the parent 
varieties. 

The following are among the conclusions readied: 

Ease ol milling and good color of dour are generally found in those wheats \\liich 
yield a dour dohcient in gluten and strength. 

**The wheats principall,^ grown in Kew South Wales, and indeed in Australia, are 
those wheats with the above cliaracteristics. These wheats are, moreover, as a rule, 
those that are liable to disease, and are in other respects not always dosirahle to the 
farmer. 

Tory small concession in the inattei of color (which is of relatively small 
importance) would permit of the cultivation of a far superioi class of grain.’* 

The analysis of sugar ash, Wkk hmann {Sugar Cane. J7 {I SHI), p.301). 

Differences between cane sugar and beet sugar, J^iiiusox Cane, ii7 {1895)^ 

p. 31^; ahn, \n Chem Zig., 10 (/«VP'7), A’o. 60, Reperi., p. 187 

Maple sugar (AVic Bnl. No, 101 and 10.1, pp. 7,7-/ .^^0. — Com]>ilcd notes on 

maple sugar prodiution in the United States. 

Report on the Danish sugar industry, Dv,Co\mi^v.'-. {liul, Min, Agr. France. 14 
iJ89.1),No.4,pp. ^77-/74). —Tins gives the prices received hy the farmer for sugar 
heet.8 and loriii of the ()idinar\ contract hetwoeii the beet grower and sugar mauu- 
factuier. 

Bacteriological and chemical investigations on the souring of wine, I. 
Gai.KA//! {Staz, Sper Agr Ital , £8 {1S06), No. 8, pp. 181-188, pi. J). 

The artificial production of alcohol, (». (Jastine (Proff. Agr.ii 1 it . 7/ (7.9.9.7), Ko. 

£7, pp. u-ni). 

Experiments with selected ferments, M. Ze('( him and 1'. Hwi/za {Siaz, sper, 
Aqr. Ital., J8 (18.96), No .l.pp. 180-811), 

Studies on wine making in Algeria, L. Uoos (iht/. M\n. Agr. Ft ana, 14(1896), No, 
4,pp. 408-417. dffm$. 6 ). — Expcrmicnts on the inthieiice of temperature. 

Report on the castor oils in the Indian section of the Imperial Institute, 
London, W. H. Dei uinc; and R. Ria>W'ooi) (The Agl. Ledger, 1801. No. 17, pp. 6 ), — 
Determinations of color, weight, viscosity, relation to polan/od light, and other 
proi>crti<*8. 

Analysis of oils, fats, and waxes, K. Br.NKOiKT, rcMsetl and enlarged hy J, 
Lkwkowit.sch (^t/aciMi/biM d Co,, lAtndon : J'^06. Rerieutd in Nature, 61 (1806), No, 
1848, pp, 806, 8b0). 

The estimation and numerical expression of color in tanning materials, (1. \\\ 
Okay (Jour. Soe. Chem. Ind,, U (1806), No. 4, pp. .i.i6.SH(j). 


AOEICUITTJEAL ENGINEEEING. 

Report on experiments made at the Experiment Station for Agricultural 
Implements, 1?iN(5LEMann (i/w/. Min, Agr. France, 14 (1896), No. 4, pp. 418-460, figs, 
/P).— Tests of many agricultural impleiuouts. 

Kentucky highways, M, 11. CurMP ( r. S. Jiept. Agr., Office of Road Inquiry Rut. 
^8,pp, £4 ). — A history of the old and new systems of road building lu Kentucky. 

Oood roads-^-extracts from messages of governors, K, Stone ( U. S, Dept, Agr., 
Office of Road Inquiry Bui. 14, pp. 84). 

Prooeedings of the Good Roads Convention of Texas at Houston, February 

10y 1095 < r* 8, Dept. Agr., Ofiiee of Road Inquiry Bui. 16, pp. B4). 
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Bmployment of convicts in road building, K. Stone ( U, S, Dept, Ayr.^ Offioe of 
Moad Inquiry JiuL tO, pp, /J),— compilation of vaiiouH lawa, troatiae^, add notes 
on the subject,’^ 

The lightning rod, a guide written especially for farmers, J. Apimcl {Lynofled- 
OreUy Kn Veiledning merlUj for Landmaend. Copenhageu : Hoy. AgL Soc. of Deutnarkf 
im, pp. 70). 

Silos and silo building, 11. J. Waters {Pennsylrnnia lid. Ayr. Jlpt. pp. 

ph. 3). 

Clay industries of New York, H. Kiks (litA. Xew ) ork State Museum, S {ISOO), 
No lAf pp. 91-lOJ). -TroportieH of clays, and inoiliods of iiiaimfacturin^ brick, drain 
tile, sewer pipe, llowcr roofin*^ tile, etc., are among the topics treated. 

When to irrigate and how, J. M. Irwin (/fowc, Field, and Farm, d (7<v,9«>), No, 0, p 
,9:^).— Brief practical directions for irrigating held crops, fruits, and vegetables. 

Irrigation in the Hawaiian Islands, (1. Mason (Irriffaiion Age, <v {JSVd), No. 0,pp. 
17/-17.i). 

Irrigation by pumping in Kansas, C. (‘. HtnciiiNsoN (//rb/ntmw Age,S No. 

(;,p. m). 

Agricultural machinery in Denmark during 1894, 11. K. Deni kkr ( ndftnkr. 
Landokon., 14 {189d),pp. Idd-UI). 

Cheapening and improvement of agricultural industries by means of steam 
power {Landtv. IVoehenhl. Schlex. Iloht., 40 {1890), No. J j, pp. 810-017 ). 


STATISTICS. 

Annual Report of Alabama College Station for 1894 {Alabama Follegv sta. 
Hpt. 1891, pp. Brief summaries of the work of the year b.\ the heads of depart- 
ments, and tinaucial statement for the >car ending Jiim^ .'10, I8JM. 

Annual Report of Arizona Station for 1894 (Ancona Sia. lipt. 1891. pp. 
80-00). — Repoits l>y the director and heads of departmentH on the organization and 
work of the station, and a liuancial statement for the fiscal yean nding .luneJW), ISOl. 

Report of board of control and of treasurer of Connecticut State Station 
{Connectient State Sta. llpt. 1894, pp. XL A//). — A brief riwicw of the work of the 
jear, and finaucial report for the iiscal >ear ending September IK), 

Annual Report of Idaho Station for 1894 {Idaho Sta. llpt. 189 f, pp. .^5).— Brief 
reporta on the ergaiii/iitioii and work of the stalion by tin* diiector and lu'ads of 
department «, and treasurcr’a report for the fiscal \ear ending .lune ItO, ISPl. 

Annual Report of Louisiana Stations for 1894 ( l.ouiidana StaH.Hpt. 18'U. pp. 7 
Brief notices by the director of work done at the diiferent stations, and treasurers 
rcjiort for the Iiscal year ending .Iiine 110, 1H04. 

Annual Report of Massachusetts Hatch Station for 1894 { .MaHsachubetts Hatch 
Sta Jlpt. 1804, pp. Report on the orgaui/alion and work of the station iltiring 
the year, ami financial statement fur the fiscal year ending June 00, IHOI. 

Annual Report of Mississippi Station for 1894 ( Sfu. Hpt. 1894, pp. 
Treasurer's report for the fiscal year ending .June JO, 1«01, and brief report by 
the director. 

Report of treasurer and of station council of New Mexico Station for 1894 

{New Mexico Sta. Jlpt. 1894, pp. .’io, 40-00 ). — This m (“or the Iiscal >e/ar ending Juno 
30, 1804, and presents the needs of the various departments of the station. 

Biennial Report of North Carolina Station for 1893 and 1894 (North Carolina 
Sta. Hpt, 1890, 1894, pp. This ineludes a report on the fertilizer control, reports 

on the work and piihlieations of the station, including a list of bulletins published, 
and short eummaiies liy the heads of departinentM. 

Annual Report of North Dakota Station for 1894 {North Jlakoia Sta. Hpt. 1894, 
pp. ^0). — Report of ilircctor hummari/ing llu* work done during the year and finan- 
cial statement for the tiscal year ending June 30, 1894. 
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Annual Eeport of Oregon Station for 1894 ((h*egon Sia, Itpt 1/^94, pp, 19^33).-^ 
Report of <1irector, (‘rmtainiag synopsea of reports by heads of departments and 
linuneial statement for the hscal year ending June 30, 1894. 

Annual Report of Tennessee Station for 1894 ( Tenneme Sia. UpL tSUi, pp, 
f.'?).— This hu'ludes a brief account by the <lirectorof the organization of the station, 
a list of bulletins published, reports of heads of departments, and huaucial state* 
lueiit for the tiseal year ending dune 30, 1894. 

Report of director and of treasurer of Utah Station for 1893 ( Hah Sia, Tipt, 
JtSfhi, pp, 6'-, 0). —Report of diieetorand lieads of departments on lines of work uuder- 
taKeu dniing the past year and treasurer’s repoit for the liseal year ending June 30, 
im. 

Annual Report of Washington Station for 1894 ( Washington Sta, lipi. 1394^ pp. 
Brief rep(»rts by director and heads of departments and financial statement 
for the tiseal year ending June 30, 1894. 

Agricultural experiment stations in Holland, A. J. Swavinc, {RijHlandhoHn- 
proefaiationH, Uaarleni : 11, IK T. HUHnk^ 1893^ pp, 1C ), — Announcement of the 6stab> 
lisbment of three cKperiinent stations— at Breda October 1, and Oroningen and llooni 
November 1, 1889— and of the character of their work. 

Report of the Statistician for June, 1895 ( H, Dept. Agr.y IHriaion of SiaiisUra 
Kpi, 1i7y n. pp, U 1-284 ), — I'he con tents of this report are crop report for June, 
increase and decrease of acieage in <otton, temperature and rainfall report of Euro* 
pean agent, notes on foieign agriculture, and transportation rates. 

July ciop report, 1895 { r. .S lUpi. J//r., Dirtawn ot Statiatica Itpt, 7?<9, July, 1893^ 
ji/i. Acreage uinl condition of growing < rops in the different States, railway 
statistics, and transportation rates. 

Production and price of cotton for one hundred years, J . L. Watkins ( V. 9, 
iJepf. Agt,t IHviaion of Statistics Mm. Hul. . 0 , pp. Notes and tahiilated data 
giving important facts in the history of eotton and statistics of production, con- 
sumption. and price during the last KK) \ears. 

Report of the Secretary of Agriculture for the year ending June 30, 1894 
[pp, -Tills differs from the reports of previous , a cars in containing only the 
report of th<' Seirctarv and chiefs of Imieauh, offices, and diMsions regarding the 
administrative details ot Uepartmciit husuic'-s. Popular accounts of the iinestiga- 
tions I'arned on by the Department and their practic al re sults, together with other 
information ilcemed of ^alue to fanners, will be published in a separate volume 
calh'd the I earhook of the Department of Agriculture lor 1894. 

The world's maikets for Ameiicau products— Gei man Empire ( V. s. Dept, 
Jgr,, Stetion of I'ortign Markets liul, pp. '>7).— Among the most important topics 
treateil arc the following: Agriculture, forestry , fisheries, eommerce, tariff , methods 
of stimulating the foreign trade of («ermany, priiuipal agricultural imports by 
countries, and ronsular reports bearing on tbe demand for American products. 

The world's maikets foi American products— France ( r. S. Dipt, Agr,y Section 
of Foreign Markets DuK pp, 74), — The topics treated are area and population; 
wealth and debt; agriculture; the 'wine industry; eommeiee; taritf; iinp(»rts of 
agricultural products, animals, animal ]»roducts, and other articles; and consular 
reports. 

Farm bookkeeping, H. Schkoll (0»i LandhrugsrajHskahi deis forniy NyiU og 
Hetydning, Copenhagen : Foy, Agl, Soe, of Denmarky 1894 jpp, 7o). 

The monetary question, D. 'Aolka (Jwm. 71 Ao. c, pp. J41-770y 

dgm. 4), 

Acts relating to agriculture in the Frovince of Ontario ( Ont. Dept, Ayr, B'icir- 
wi€kBros,t^' Buttery Toronto: AW, ^67).— The acts relating to agriculture passed 
by the provincial legislature. 



NOTES. 


Arizona University and Statkin.— T. B. Comstock, i»resident of the university 
and of the station conncil, has resigned from the university and Kev. Howard Bill- 
wan, of Tu(5son, lias been chosen to till the vacancy. 

(‘ONNKCTicuT STATE STATION. —The last general assembly increased the appro- 
priation for this station from $8,()(X) to $10, (KK) annually and ajipropriated $2,500 for 
new Iniildings and permanent improvements. It also piissed a pure food law, the 
enforcement of which is largely left to the station, and for which $2,500 is annually 
appropriated. 

Idaho Station.— T. T. Rutledge has resigned as farm superintendent at the snh- 
Btation at Nampa. U. F. Henderson, station botanist, has been collect iug the Oora 
of the Salmon River country under tlie direction of the United States Uejiartinent of 
Agriculture. 

Miciiioan CoiXEciic AND Staiion.— F. B. Mumford, assistaut »u agriculture, has 
resigned aud 11. W. Mumford bus been elected to suceei'd him. A. T. Ste\eu», 
assistant in the farm department, has been succeeded by M, \V. Fulton. A. B. 
Cordley has been appointed assistant m the department of hortu*ulUir(‘, cicc U, P. 
Hedrick, wdio becomes professor of horticulture at Corvallis, Oregon. W. U. Ross- 
uian has been appointed chemist of the Dairj and Food Commission and is succeeded 
as assistant chemist of the station by H. K. Harrison. 

Nkrraska Station.— C l, E. MacLean has been chosen director of the station. 

New Hampshire College and Station.— F. W. Rauo has been elected professor 
of agriculturo aud horticulture, and will have charge of the college farm aud the 
agricultural department of the station. 

North Dakota AoRKULTriiAi. Coixeoe.— J. H. Worst has been elected presi- 
dent of the college, rice J. B. Power, resigned. A new creamer\ is m course of erec- 
tion which will he ready for oiieration by tlie middle of September. 1C. E. Kaufman, 
assistant in agriculture, has been elected jirotcssor of dairying. 

Pennsylvania Coixkge and Station.— (1. C. Watson, of New York (‘oruell Sta- 
tion, has been appointed iirotessor of agriculture in the college ami agriculturist 
of the station in jilaco of H. J. Waters, wlio recently resigned to aeee])t tlu^ director- 
ship of the Missouri Experiment Station. 

Oklahoma College and Station.— At a meeting of the board of regents of the 
college held August b the following 'changes were made; 0. E. Moirow was idected 
president of the college and director of the station, 11. E. (ila/ier vice-director and 
horticulturist, aud J.C.Neal botanist aud entomologist. 

Utah Station.— S.S.Twoiubly, consulting veterinarian, has severed his connec- 
tion wdth the station aud college aud }\ Fischer has been appointed to succeed him, 

Virginia Station, — T. L. Watson has resigned as assistant chemist and A. T. 
Eskridge and W. B. Ellett have been ajipoiuted assistant chemists. 
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Soil investigations have by no means received snch attention from 
onr stations as their importance demands. Much of the field work of 
the stations must necessarily give comparatively imperfect and value- 
less results, because it is not accompanied by studies of the soils experi- 
mented with. It is very unfortunate that stations which have for a 
number of years been carrying on field experiments with a great variety 
of crops have no records regarding the chemical and physical condi- 
tions of the soils when the experiments were begun, nor the changes 
which have taken place in the soils during the progress of the experi- 
ments. It is hoped that the renewed interest in soil investigations, 
which seems to have been recently excited, may lead many stations to 
begin serious studies on this hue. The aiea devoted to field experiments 
may well be contracted if this is necessary in order to afford opportn- 
nity for more thorough study of the soil. 

At the recent convention of the Association of OfBcial Agricultural 
Chemists, which is briefly reported in this number of the Record, there 
was evidence, as in past years, of a lack of enthusiastic cooperation in 
the testing of methods. This must cause genuine regret to all who are 
interested in the advancement of agricultural chemistry, and must be 
a matter of surprise, occurring as it does among the members of an 
association organized solely for the purpose of testing and perfecting 
analytical methods. The papers of the different rejiorters show that a 
comparatively small proportion of the members take part in the study 
of the various methods. As a consequence, new and worthless methods 
are likely to be adopted unadvisedly, or the adoption of desirable meth- 
ods unuecessaiily delayed. The latter is more likely to bo the case, 
owing to a recent amendment to the constitution, which prevents the 
precipitate adoption of new methods or ill-considered modifications of 
old, well-proven methwls. 

While more active coiiperation of all members of the Association in 
its work is so much to be desired, it is equally important that more 
individual effort be directed toward devising and ]>erfecting necessary 
methods in certain lines. As a result of such effort the Association had 
laid before it at its recent convention, well tested in all of its details, a 
VdhUDaetrio method for determining pho^horio acid which efihots a 

961 
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great saving iu time and expense and which is probably fully the equal 
of present standard methods in accuracy. The investigations of an 
individual chemist also pointed out a probable source of serious error 
in the methods for determining potash, and indicated the means of 
avoiding it. Such work redounds not only to the credit of the indi- 
vidual performing it, but, what is xuobably of greater importance, it 
demonstrates the vitality and effectiveness of the Association. 

For the first time in the history of the Association a thorough editing 
and revision of its methods was provided for. It is extremely unfor- 
tunate that adequate provision has not been made from the beginning 
for putting into the best possible form the methods of analysis adopted 
by over nine-tenths of the official chemists of this country in actual 
practice and accepted by rest of the scientifi(5 world as the finished 
product of the leading agricultural chemists of the United States. 

Ill the appoiTitineiil of the abstra<‘t committee of the Association the 
number was increased to nine members. The (*ommittee consists of 
Messrs. K. W. Allen, J. L. Ileeson, W. B. Bigelow, B. \V. Kilgore, W. 
fl. Krug, 0. L. Parsons, 11. J. Patterson, A. JVI. Peter, and F. W, Woll. 
This committee is charged with the }n*e])arati(m of abstraijts and lists 
of papers appearing in current jieriodicals on analytical methods and 
apparatus for fertilizers, feeding staffs, dairy prodinds, soils, sugar, 
fermented and (listill(‘d liquors, and tannin, this representing the pres- 
ent scope of the Association. The ^^ork of tliis (‘ommittee should be 
one of the most useful features of the Association in jiroviding a means 
for keeping abieast w ith the work on methods in the several lines. In 
order to bring the abstracts more promjitly to the notice of members of 
the Association, their periodical luiblication in tlie Hecord w^as com- 
menced last year. The w^uk of the committee for ISJKVIM) has been 
organized and the juiblication of its abstracts will begin in the next 
number of the Becord. In view of th(‘ iiuTease iu the number of 
abstractors it is hoped that the work of this committee will be even 
more ])rofltable than heretofore. 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHIiMISTS, i8()5. 

The twelfth mmual convention of the Association of Oilicial Aj^riciil- 
tural Chemists was held in the lecture room of the National Museum at 
Washiuf^tou, 1). September 5-7, 11. A. Huston ])residinf>-. Seventy 
chemists were in attendance. 

A committee consistinjjj of ll, 0. Kodzie and W. (\ Stubbs was 
appointed to wait ujmn the Secretary and Assistant Sec retary of Agri- 
culture and invite them to take jiart in the proceedings of the cjonven- 
tion. The ScHTCtary ajijiearcd before tlie convention and delivered a 
short address, in which hc' called att(‘ntion to the nc^ed of educating; 
the fanner to meet the intense com])etition in the markets of the world 
and spoke of the value of tlie various agricultural iiKstitutions for this 
purpose. A brief addiess ^vas also delivered before* the Association by 
eX'Assistant S(‘cr4*tary Willits. 

The ]>resident, in his annual address, pointed out the desirability of 
fuller discussion of pajiers prescmtcMl lH*foi<* the Association, and 
advised some* a<*tion by the* (‘onvention with reference* to amendment 
or interpretation of the jiortions <»f the e^onstitution redating to the 
sending out of samid<‘S, reage*nts, and ie])ort blanks by reporters; the 
choice of a plac e of nuMdiug; and changes in methods. He also pro* 
posed that d<‘scriptions accom])any samples of fertilizers sent out by 
the diflerent reporte‘rs, and calle*d attention to the ne*e*el of methods 
for distinguishing bet^^e*eu available ])hosphoric acid of suiierphos- 
phates and non acidulate'd materials, and of investigation of methods 
of analysis of human foods. 

The following committe*e* on ieH*omniendatioiis of re])orters was 
appointed: J. Jh Lindsey, U. »1. Wheeler, H. .1. Patterson, A. M. Peter, 
and B. B. Poss. 

Fertilizers, — (1) J*otash. — The report on jiotash vas submitted by 11, 
J. Wheeler, and summarized the results of studies by 11 analysts, 
ineduding 1 Norwegian che‘uiist, of tlie inlluene’C of the i)resene;e of 
different impurities (tricalcium phosphate, suli>huric acid, magnesium 
chlorid, and cane sugar) ujion the accuracy of prcvsent otlieial methods; 
and of the sources of error in these methods pointed out by N. Uobinson ‘ 
and Breyer and Sediweitzer.^ 

The results indicate the reliability, under projier manipulation, of 
both the Lindodiladding and alternate imdhoels tor the purposes of 
fertilizer analysis, even in prese*nee of large amounts of impurities. 

A, L. Win ton described 2 chusses of (*rystals ol‘ potassio platinic 
chlorid — one comprising pulverulent compound crystals, the other 

* Jour. Amor. Chem. Soc., 10 ( 1801), No. 0, 004 (^K. S. K., 0, p. 105). 

» Ohem. Ztg., 1892, p. 1720 (K. S. K., 4, p. 584). 263 
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granular ootohedral crystals. He found that while the latter were 
completely dried without special difficulty at the temperature of boil- 
ing water, the former required continued heating at elevated temper- 
atures sometimes as high as lOOo C. lie had further observed that 
the smaller crystals were usually formed iu abundance when the solu- 
tion of the potash salt, to which the idatinic chlorid was added, was 
sufficiently concentrated to give an immediate precipitate. On the 
other hand, when tlio solution was so dilute that no immediate precip- 
itation occurred, the larger crystals usually predominated in the salt 
obtained.' He recommended investigations with reference to the 
establishment of a new factor for calculating potash from the x>otassio- 
platinic chlorid. 

The principal changes in the methods for potash consisted in insert- 
ing directions in the proper ])laces for diluting the tinal solution of 
potassium chlorid so that no immediate ])re(*ii)itate vill a])pear on the 
addition of plat iiiic chlorid; for washing the potassioqilatinic chlorid 
with 80 per cent alcohol (by volume); and for drying the salt finally 
obtained at over 100^^ C. The subject of the change of factor was 
referred to the reporters for ncAt year. 

(2) Phosphoric acid. — B. W. Kilgore reported the results of tests by 
14 analysts, including I Norwegian chemist, of the inolybdic and citrate 
methods of determining phosj)hori<* acid. A large amount of data was 
presented which tended to conlirin the substantial a(*curacy of the 
molybdic method, but was iiiconcIusi\e as to the citrate method. The 
reporter also gave results of tests of the volumetric metliod of Pember- 
ton, modified by himself, \Nliich indicated that this method is both rapid 
and accurate and may iirobably be adopt(‘d with advantage as au 
official method. The results obtained by this uu'thod were as a rule 
lower than those obtained u ith the official mol.> bdic method, but the 
indications were that they were nearer the truth than the results by 
the latter method. 

In the discussion which followed the reading of this report, It. A. 
Huston called attention to the importance of having complete data 
regarding the coin])osition of samples of phosphate distributed by the 
reporter to the various analysts. 

H, J. Wheeler suggested that discrepancies in the results obtained 
by different analysts in the determination of insoluble jihosphoric acid 
might bo explained by changes which go on in samples of phosphate 
on standing, and that probably the results would bo more concordant 
if the determinations of soluble and reverted phosphoric acid could all 
be made on the same date. 

A paper on the citrate method of phosphoric acid determination, 
with special reference to insoluble phosjihates, was iiresented by P. 
Bergami. The author stated that while the citrate method in the 
extremely simple form iis(»d for the tests reported will not give abso- 
lutely correct results, still as long as it can be proven that with 

* Jour. Aiuor. Cliom, Soc., 17 (1893), No. 0, p. 453 (E. «. K., 7, p. 88). 
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ordinary care the errors can be kept inside of limits which allow the 
use of the method for nearly all practical purposes” be did not ‘‘see 
any reason why the same should not be given a place alongside of the 
molybdic method.” 

B. B. Ross reiwrted the results of comparisons of the direct and dif- 
ference method for reverted phosphoric a(‘id. The direct method has 
given good results in his laboratory, l)ut has not proved altogether 
satisfactory in the hands of other chemists. 

n. A. Huston stated that it was almost imi^ossible to obtain chem- 
ically pure phosphates lor check tests. The phosphates of silver and 
of zinc were apparently the purest with which he had experimented. 
He rei)orted that he was endeavoring to work out a volumetric method, 
using sulphuric acid throughout instead of nitric acid. He displayed 
a number of charts showing the inliuence of variation in the amount of 
solvent, temperature, etc., on the amount of citrate-soluble phosphoric 
acid. 

B. B. Ross disxdayed a model of a mechanical stirrer driven by an 
electric motor for use in determining ])Iiosi)horic acid, stating that it 
had been successfully emi)loyed in his lal)oratory. 

Very slight changes, chielly of a verbal (character, were made in the 
methods for phosphoric* acid, the prin(*ipal modification being a provi- 
sion for the washing of the final pr<*cipitate with 2^ i>er cent of ammonia 
until free of chlorids, and igniting the preeipitfite until white or 
grayish white before* weighing. It Mas directed that Kilgore’s volu- 
metric method be publislied, and that the various chemists be given 
an opportunity to test it during the coming year with a view to its 
adoption at the next convention of the Association. The reporters 
were also requested to further investigate the citrate method of phos- 
phoric acid d<*terminatioii. 

(3) Nitrogen , — A report of tests by 11 chemists of the official and 
Fassbender methods for total nitrogen and of the Ulsch and zinc-iron 
methods for nitric nitrogen Mas presented by J. M. Bartlett. With 
very few exceptions the results w^ere concordant and furnish strong 
evidence of the reliability of the methods. 

In the discussion following the rejiort J. B. Lindsey stated that an 
error may be introduced into the Ulsch method by not using enough 
magnesium oxid and not distilling long enough, lie also spoke of the 
diiBQculty of preventing alkali from being carried over into the distil- 
late in the zinc-iron method. 

H. 0 Sherman jireseuted a paper on the determination of nitric 
nitrogen, in which he reported results highly favorable to the Ulsch 
method. 

A paper by 8. H. T. Hays, on the availability of nitrogen in mixed 
fertilizers, was read, giving at some length the results of tests of pepsin 
digestion, putrefaction, and distillation with permanganate of potash 
as in water analysis. The last method appeared to give the most 
promising results. 
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Th^ TTlsch, Fassbender, and zinc-iron methods were referred to the 
reporters for further investi^jations. The only action taken with regard 
to the methods for nitrogen was the addition of the method of distilla- 
tion *with inagnesiuni oxid for determining ammonia. 

Soil a and ash . — The i‘ei)ort on this subject was i>re8ented by A. M. 
Peter. This rej)ort gave data of ehemi<*al analyses of the ash of corn 
stover and of mechanical and chemical analyses by 14 chemists of 
samples of soil of known liistovy, especial attention being given to 
methods of determining the availability of ])lant food in the soil. The 
latter included digestion of the soil in 1 per cent citric acid for 5 hours 
with frequent thorough shaking; digestion for the same length of time 
in a solution of 0.3 gni. of oxalic acid in 1 liter of water; and digestion in 
the same manner m a solution containing 20 gm.of <*rystallized oxalate 
of ammonia and 2.13 gm. of anhydrous acetic acid, floss’s method, as 
well as luesent otticial methods for determining the amount of soil con- 
stituents soluble in strong acids, w^erc also tested, (ioss’s method gave 
as a rule more satisfactory results than the ordinary methods, and it 
was adopted by the (‘onvention as an optional method of soil analysis. 

The results obtained in digestion with the weak acids were of such 
a character as to en(*ourage the hoi)e that a metliod may be develoi)ed 
along this line wdiich will be tairly indicative of the actual conditions 
of soil fertility. A few changes of minor importan(*e only were made in 
the methods of soil analysis. 

A. (loss read a paper reporting the results of <leterminations of 
phosphoric acid and iiotash in soils, including studies of methods 
of preparing soil solutions and of (piick precipitation of jdiosphoric 
acid at high tem})eratuies. The data obtained in examinations of a 
number of different soils indicated tliat 1 hour's digestion with sul- 
phuric acid, with the addition of mercuric oxid, gives the maximum 
solvent effect; and that 13 minutes at SO^ (k is sutlicient to x>recipitate 
all phosphoric acid from the soil solution. 

H. J. Wheeler read a paper on the necessity for tests for acidity on 
uxdand or naturally w ell-drained soils, in which he called attention to 
the fact that well-drained soils which are iiiqiroductive on account of 
an excess of acidity are widely distributed and that lime is the cor- 
rective of this condition. 

B. W. Kilgore reported the results obtained by himself and 0. B. 
Williams in the determination of phosphoric a(*id in soils by double 
precipitation with molybdic solution (I) at 40^ (3. in a w^ater bath with 
30 cc. of official molybdic solution, and (2) at .’3''^ (3. in a water bath 
with concentrated nitric acid and 2 (*c. of molybdic solution, the 
phospho-molybdate being titrated with standard alkali. 

Aiiajier by II. Snyder on the determination of total insoluble matter, 
phosphorii5 acid, lime, and potash in soils, which described m detail 
methods used by the author in soil analysis, was read by A. M. Peter, 
as well as a paper by 11. Snyder and J, Thompson on the effect of the 
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presence of a small amount of nitric acid in the acid digestion of soils^ 
which showed that the addition of a few drops of this acid resulted in 
a slight but constant increase in the amount of matter dissolved, 

A paper by E. W. Hilgard on the recognition of ^^litrogen hungri- 
uess^^iu soils was read by il.W. Wiley, which discnssed*preseut methods 
of determining the humus in soils as well as investigations of the nitro- 
gen conterit of humus, the conclusion being drawn that soils containing 
humus in which the percentage of nitrogen was less than 13.5 are likely 
to need applications of nitrogenous fertilizers regardless of the total 
amount of nitrogen jnesent. 

M. Whitney discussed the importance of i)hysical examination of 
soils. W\ T/. Btnbbs called attention to the im]>ortance of the study 
of the jihysical pi-op<*rties of soils, e.spee ially on soils such as those 
occurring in some parts of Louisiana where fertilizer exiieriments 
have been jiractically barren of results. W. G. Lrown questioned the 
utility of soil analysis as at pre^ent eoiulncted. 

E. E. Ewell rei)orle<l on tc‘sts of methods of sugar analysis, 
especial attention having been given to th(‘ d(‘terminatiou of moistiu’e. 
Drying on imniice stone gave good results, but, as shown by R. C. Ked- 
zie, the results vary w ith the amount of sample taken. 

Nuimrous and extensive ehaiiges, majiy, liownver, of a verbal char- 
acter, in methods of sugar anahsis were r(‘couim(n<led, and the reeom- 
mendations of the r(‘))orter xvere adopted as a whole, the methods of 
sugar analysis being retein‘d to the reqioiter and the secretary of the 
Association to be rewritten. 

A iiaper giving the* results of deteruiinations of moisture in viscous 
organic solutions dr> ing on pumice stone, by O. (3aiT and T. F. San- 
born, xvas read. 

Fcrmcnt(<l and disUlled liffuor,s, — W. 1), Bigelow reported on tests of 
methods for fermented and distille<l Ihjuors by 1 1 analysts. The xirin- 
cipal change in method r(*eommended w as the diseontinuaiiee of the use 
of the mercury \alv(' m tin* distilling apiiaratus and tlie determination 
and the subt raetion of the ash in the method for glycerol. The rewTiting 
of several paragraphs of the pnxsent inetluxls w'as directed. 

Feeding fit ujjfi , — The rejiort on tins subject w as submitted b}' H. J. 
Patterson. Attention was di'voted duiing tlie past year luincipally to 
methods for ennle fiber and for detiTinining the eoiistituents of nitrogen- 
free extract — dextrose, sucrose, starch, and iieiitosans. 8achsse’s, 
Marcker’s, and Stone’s methods for starch were studied. Six analysts, 
including 13 foreign chemists, furnished reports, but in some cases these 
were only iiartial or contained results obtained by methods not orig- 
inally outlined by the reporter. The data obtained in different labo- 
ratories were very discordant an<l generally unsatisfactory. It was 
decided that the iiresent methods nunain unaltered; that methods for 
dextrose and sucrose be further investigat(Hl j and that Saehsse’s method 
for starch be official only for iKitatoes. Tolleiis and Flint’s method for 
pentosans as modified by Krug is to be studied dui ing the coming year. 
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J, B. Lindsey pointed out that little progress has been made in the 
improvements of methods of analysis of feeding stuffs and advocated 
abandonment of the attempt to improve the method for crude fiber, 
bdieving it better to attempt the separation of the various constituents 
of crude fiber along the same line as that followed in the study of 
nitrogen-free extra(*t. 

H. A. Huston reported brielly the results of a comparison of the 
action of various solvents on hay with the action of the digestive fluids 
of the animal. 

A. S. Mitchell recommended that a committee be appointed to in- 
vestigate the extcmt of adulteration of foods and tlie means taken to 
prevent it in ditfeient States with a \iow to formulating legislation on 
the subject. The recommendation as adopted by the Association, and 
a committee was a])pointed to investigate tliis subject and report at 
the next convention. 

Dairy pro^/wcAv.— No formal report on this subject was submitted, 
n. W. Wiley read a pai>cr i)repared by 8. M. Thibcock, discussing for- 
mulas for calculating solids not fat in milk, and by (\ (i. IIoi)kiu8 and 
W. A. Powers on the determination of the ac idity of milk and cream. 
The method proi)osed for the latter jnirposc* was as follows : Dilute 
25 cc. of milk to 250 cc. with boiling water, boil 1 to 2 minutes, add 
2 cc. of 1 per cent phenolphthalein, and titrate w ith standard alkali. 

Tannin, — W. IT. Krug repoited the results of comi)aiisons by 8 
chemists of the methods of determining the tanning jiower of a tannin 
extract. These results showed that the jirescnt hide powder inetluKl 
is unreliable. The ineiciiric o\id method is recommended for investi- 
gation during the coming year. 

Report of committee on editing methods , — The eommittee on editing 
methods repoited in detail a comprehensive and (*oiisistent plan of 
revision of methods. 

Report of abstract committee , — A brief verbal report from the abstract 
committee w<is submitted by W. Frear, outlining the w^oik accom]>lislied 
by this committee and lecommeiiding ciuTent reports of abstracts. 

Officers of the Association , — The officers of the Association elected for 
the coming year were as follow\s: President, P. 1>. Poss; vice-president, 
W. Frear; secietary, H. W, Wiley; executive committee, JI. t7. Wheeler 
and F, W. Trapliagen. 

The associate reporters in each case were advanced to the position of 
reporters, and the following associates were a])poiiited: Phosi)horio 
acid, L. Tl. Merrill; nitrogen, R. J. Davidson; potash, W. L. Hutchin- 
son; soils and ash, W. (>. Hrown; dairy products, C, L. Penny; foods 
and feeding stuffs, F. W. Morse; fermented liquors, W. C. Blaisdell; 
sugar, L. W. Wilkinson; tannin, P, D. Westenfelder, 

Tfhe abstract committee is as follows: E. W. Allen, chairman; 0. L. 
Parsons, W. D. Bigelow, A. M. Peter, II. J. Patterson, W. H. Kpug, 
JJ, W. Kilgore, F. W. Woll, and J. L. Peesou, 
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CHEMISTEY. 

On the chemical determination of the agricultural value of 
phosphatic fertilizers, (r. PATriiKL (Ann. (IS^fo)^ No. 7, 

pp. S25-342). — This is the second ])aper by the author on tliis subject 
and reports results of determinations of solubility in 1 per cent citric 
acJd of the phosphoric acid in v^arious natural jihosiihatcs, including 
apatite, Somme phospliale, Navassa phosphate, (‘oprolites, etc., and in 
such coininercial products as bone ash, ])hosphatie slag, and precipi- 
tated phosphate. For imrposes of <*omparison the results obtained by 
Grandeau, Petermaun, and others in culture experiments with some of 
these phosphates are briefly summarized. 

The conclusion is rea<*hed that the assimilability of the diffferent 
phosphates by plants may bo ae<*urately ineasunHl by treatment with 
citric acid in the following manner: One gram of the finely ground 
phosphates is [daeed in a tiask and oOOee. of a solution containing 5gm. 
of crystallized citri(* acid is added. After hours, during which the 
mixture is shaken as tre(|uently as jmssible, a portion ol‘ the solution is 
filtered oif and ])hosphorie acid determined. At the same time a deter- 
mination of tK)tal phosphoric a<*id is made. In (‘ase of phosphatic slags 
the citric acid solution is added little by little and allowed to filter 
through the finely powdered slag in order to remove at the beginning 
the larger part of free lime and silicate of lime. 

On the determination of nitric nitrogen in presence of organic 
nitrogen, T. Pkeiffek and fl. Thurmann (Landir, Vers. Stat.j 46 
(4895)^ pp. 1-JO; abs. in Jour. (Jhem. Soc. London^ p.369; and 

Ohem. Ztg.jlO (189^), Xo. 62^ liepcrt.^p. Jt I). — Schliissing’s method (reduc- 
tion with ferrous chlorid) and the method of reduction with zinc dust in 
alkaline solution gave unsatisfactory lesults when tested on samples of 
manure or urine to which known amounts of nitric nitrogen had been 
added. The method finally adojited after numerous experiments was as 
follows: To the solution ‘ in a Lintner pressure flask add about 10 gm. of 
caustic soda and heat at 120 to 130^^ (J. for about 8 hours. Allow the 
contents of the flask to cool and decant the soliilion into a distilling 
flask, the solid residue being washed on a filter and dried. Add a 
further quantity of soda to tlie solution and boil until no more ammonia 

‘ Fifty ottbio ceutlinetor<j of Bolutiou was usbd lu tho tost r^morted. 
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is evolved. The dried residue is then washed from the filter paper in the 
flask with acetic acid and water, and the whole reduced with zinc iron in 
the usual manner. Ammonia in barnyard manure and similar sub- 
stances may generally be accurately estimated by simply distilling with 
magnesia. 

The following method for j)roparing samples of manure for analysis 
is given : The manure is sifted in peat ]M)w<1er, 15 to liO ])er cent, quickly 
mixed and dried after a<ldition of }u*id. An odorless mixture which is 
readily samph‘d is thus obtained. Tlio exact amount of peat, as well as 
its composition, must of (*onrse be known. 

On the causes of the coloration and the coagulation of milk 
by heat; formation of formic acid at the expense of the lactose, 
P. CAZENEUVEand E. 11 addon {Jour. Pharm. ct Chim.^ d 15 {1H95)^ 
Ko, pp» 5J-5/'; HnJ. Soc. Phim. Parts^ 13-1 i (/N.95), No, 14^ pp, 
737-7 id), — The results of a number of experiments in heating milk to 
diflerent temperatiir<‘s and determining the changes whicli resulted 
from this treatment indicated tliat the coloration of milk by lieat was 
due to the oxidation of the lactose in the i)rcs<Micc of’ the alkaline salts 
of the milk, and that the lactose as a result of this oxidation furnished 
various acids, among which formic a<*id was rcadil.\ deteeded in amounts 
snfticient to exidain the coagulation of the milk. The (*oagulated 
casein was not altered, but simply colored brown by the compounds 
formed from thc^ lactose. 

Estimation of water in silicates, P. Jannasc^h and P. WEiNaAB- 

TEN {ZiHchr, anoroan, Chem,^ H (/<s.9.>), pp, 3)3-35'); ahs, in Jour, Chem, 
aVcc. Ijondon,, 1S95, p. :U5), — ‘‘The method consists in heating 

the finely powdered sdieate mixture A\ith dry borax in a tube of hard 
glass and passing over it a current of dry air. If the silicate contains 
fluorin the gases an* passed through a column of dry lead chromate 
before absorbing the water. The combustion tube is bent in the e(‘iiter 
so as to forma receiver about 7 cm. long, in vhich the mixture of sili- 
cate and borax is heated so tliat the outlet for the gases is restricted. 
The tube charged with borax is ]ieatc<l in a muffle at 270 and 280o 0. 
for half an liour, a cuiT<*nt of dry air being passed through it at the 
same time. It is then allowe<l focool slowly and the silicate introduced 
and mixed >vith the borax. The mixture is then heated until all the 
water is expelled, the water being collecbul in a calcium chlorid tube.” 

The American Chemical Society (Scie»c<, «. «n\, J (1S05), xVo. ,'?7, pp, S37,SS8 ), — 
A brief report is given of the olevoiirli general meeting held at Springfield, Massa- 
chusetts, August 27 and 28 

Justus von Iiiebig, his life and woik, W. A. SiiKNsTfhXK {Kew York: Macmillan 
4' Co.fpp. 219; rerieived ui Jour. Jmer. Vhem. *Soc., t7 (/(SVyJ), No, 10, pp, 833, 834), 

How far shall the periodic law be followed in teaching chemistry, F. P* 
Venable {Sekuer, n. aer., J (180'^), No. 4J,pp, 'ioG-^'u/O). 

Bibliography as a featuie of the chemical curriculum, 11. C. Bolton (Science, 
n,aer., 2 (1895), No. f9,pp. iW-H2 ). — Bead before the section on chemistry at the 
convention of the American Association for the Advancement of Bcionce, Augnst, 
1895. 
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Schools of chemistry in Orest Britain {Chem. NivwH, 72 {1S95)f No. 18(i7, pp. Ill- 

m). 

Agricultural chemistry, H. W. Wilky n. scr.y J {isvr*)^ No. 40, pp. 44N 

445). — Road heforo the section on oliomistry at the convention of tljo American Asso- 
ciation for tlm Advancement of Kciimccs September 3, 1895. 

Analytical chemistry, N. Mkn*^< iirriviN {London and New York : Mavmillan <V* fV)., 
pp. 512; translation h\j J. Locke). 

The annual convention of the Free Union of Bavarian Representatives of 
Applied Chemistry in Baireuth, August 2 and 3, 1895 (('hnn. Ztq., 19{1S9%), No. 
(14, pp. 1451-1455). 

Poisons, their effects and detection, A. W. Hi m ri ( London • (harlcx (injlln Co. 
(Limited), lS!f5, .id ed., pp. 7 44). — In this edition tliis well-known work has undergone 
such enlargements ami ailditions that it may he considered a new publication. 

Address of the president of the chemical section of the Biitish Association 
for the Advancement of Science it'lum. Xcuh, 7: (isVT), \ns. li^»,9, pp. 141-148; 
lS70y pp. 171. 154). 

Prepaiation of sulphuric acid in ammonium sulphate factories, W STl:^ fnson 
(das World, IS07, p. 707; ahn. in (lum. '/.Uj., 19 (/s'/T , Ae. 7(i. Uepiri , p. 194). 

Chemical studies on copper compounds little used as fungicides, L. So.s i Kr.xi 
(iSVrt^. tSper. Afjr. Jtal., 48 (/.sv>), Ac. s /> 7 >. >4/ :07). 

On the chemistiy of nitrogen; the lapidity of the formation of amin and 
alkyl ammonium salts, N. Mi n^uiutkis (/.’</. dtnt. rhnn. (its., 48 (1897), No. 11, 
pp. 1,198-1407). 

On some alkaline phosphates, (’. Hi <.<)i \( ompt. lOnd., 1J1 Au. l.pp. 

200 - .VAS ). 

The effect of an addition of alum on the chemical composition of wine, 
(Staz. 8jn r. tqr llol, No. ,\s 

On the estimation of phosphoiic acid in wine. K*. \N nim ( ('han. Ztq , ndyr,), 
No. 79, p /^s^). 

On the constitution of the vegetable albuminoids, L. Fi.orui \ i owpk Lend., 
121 (1895). So. i. PP.J19-J19) 

Concerning phycocyan, a crystaliizable albuminoid substance, il. MAii.srii 
(Hot. Ztg., 5 i ( ls95), No. pp, 1 i(~ l.i5\. 

The xotatoiy powei of maltose, II. iki f lum, /iq.. 19 < i\o7\. No. ',7,p. V 47). 

Note on the giavimetiic deteiniination of maltose by Fehling’s solution, 
T. A. (ll.l.NDINMNil {Jinn. (hem. 8or. l.ondon, 1^9 , (ht., pp 9f9~f(i(f,). 

On isomaltose, I i hu m {< luni /tg . 19 (/''/"o, Vo. pp. / :f). 

A chaiacteiistic leaction of sacchaio.se, <•. 1 ’vi‘s»um i [Sttc. 8pn . b/i. //«/., 28 
(1895), No. 5, pp. lil.i 

On the reducing substances contained in the sugai cane, Dr Hi: vr i kfi \^Sngar 
Cane, 1897, Oct., pp. 744 5 4S). 

The sugar of Agave ameiicana, \V. Ik Sioxi and D. l.oi/ « tmn. Clum..1onv., 17 
(1895), p. .9,8; aha. in Chem. Zitf , 19{^!S9>), No. 7(). Hepot.. p. /^/).— '11k* sug.ir lirst 
obtaiiK'd by <J. Michaud ami .1. T. Tiislaiius Inuu this soui<‘c w.i'. louml h\ the 
authors to bo sucrose. 

Studies on staich, II. <>m’ {Chrm. Ztg., 19 (/.''.'D, So. 07, pp 17fii~l,>fC). 

On cellulose, K. Senn./r yChtm, Ztg., Ao. o >. pp. l fo 1 jhi ), 

On the action of fuming nitric acid on xylose and arabinose, K. H vmfh ( Chem, 
Ztg., 79 (189.7), No. 82, p. 18 71). 

Ammonium phospho-molybdate and the reducing action of zinc in the 
reductor, A. A. Hlaiu ami ,1. H. NViirn {Jour. Amer. Chtm. Sor., 17 (1895), No. 
10, pp. 747-7U),fig. J). 

On the presence of alumina in plants and on its sepaiation, Hfhiiii lot and 
Cl. Anuki^: (Ann. (Viim. d Chijs., 1895, Julg, pp. 449-4 >2). 

The precipitation and gravimetiic determination of caibon dioxid, K. A. 
Goocii and J. K. Hiiklf.s (Amer. Jonr. Sci., 1 {1895); aim. in Chem. Ncirs, 7 4 (1895), No, 
187$, pp. 194, 195, fig. 1). 

6510— No. 4 2 
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Estimation of iodJn in organic substances, M. C. SciruYTSN (Chm* Ztff., 19 
{1895), No. 49, p, 114S). 

Estimation of iron and aluminum in phosphates, F. Jran (Jour. Pharm,, Mr. 6, 

1 {1895), pp. 99-101). 

A new method for the quantitative determination of starch, Dkxnstkut and 
VoiGTLANDKR {ForHch, LehemmU. Jlyg. Chem., 2 {1805), p 178; ahs. in Chem, Ztg., 19 
(1895), No. 08, Pepcrf.,}}. 214). 

Investigations on the behavior of sugars toward alkaline copper solutions 

{Jour. KffJ. Karhherg Lahorat,, MeddeleUen, 4 (1805); aha. in Chem, Ztg., 19 (1805), No. 
64, Ilfpert., p, 218). 

The determination of sugar by means of ammoniacal copper solution, Z. 

PESKA {Ztschr. libhmen, 10, p. 878; aha. in Zinehr. angew. Chem,, 1805, No. IS, p. 550; 
and Anah/st, JO (18071), No. 285, j). 280). 

Levulose and its humus derivatives, B. Bavman and (). Snu' (Ziaehr. Jiohmen, 
19, p. 765; Rozpravy ce(tk(‘ akademie, 4 (1805), 11, No. 4; aha. in Zfachr, angeiv, Chem., 
1895, No. 18, p. 551; and Chem. Ztg., 19 (1805), No. 76, Itepert , p. 271). 

Estimation of nitrogen in fertilizers containing nitrates, V. Kvaxs (C^€m. 
Newa, 71 (1805), p. 807; aha. in Chnn. Ztg., 19 (1895), No. 67, Uepert., p. 21 i). 

The volumetric determination of chloro platinates, estimation of potash, 
etc., L. L. UK Koxixoiv (Chem. Ztg., 19 (1895), No. 61, p. 1.38S). — Additional iiotea on 
previous work by the author (Chem. Ztg., 19 (180.3), p. 0(tl), and by TI. Foerstor (Her. 
dent. chem. Gea., 10 (1805), p. 568). 

Note on the formation of platinic pyrophosphate, R. K. Bakxett (Jour. Chem. 
Soc. London, 1805, June, pp. 518, 514). 

Manganese ammonium phosphate and its use in the volumetric determination 
of phosphoric acid, Linueman and hUrriKn (Jiul. Chim. Paria, 18-14 (1895), 
p. 573; aha. in Chem. Ztg., 19 (1805), No 48, Itepert., p. 176). 

Note on the determination of alkaline salts in fertilizers, A. Famkrox (Jour. 
Soc. Chem. Jnd., 1895, May, p. 427; aha. in lUil. Soc. Chim. Paria, 13-14 (1895), No. 16-17, 

pp. 1081, 1082). 

On the reduction of ozid of nitrogen by moist iron or zinc, V. Sabatier and 
J, B. Sknukhkns (Pul. Soc. Chim. Paria, 18-14 (1805), No. 16-17, pp. 700-794). 

The reduction of oxid of nitrogen by metals in the presence of water, P. 
Sabatier and J. B. Sendkrens (Pul. Soc. Chim. Paria, 18-14 (1805), No. 16-17, pp. 
794-798). 

On the production of citric acid frpm cane sugar, T. L. Piiipsox (Chem. Newa, 
72 (1895), No. 1866, p. 100). 

Determination of acetic acid in vinegar (Jour. Amer. Chem. Soc., 17 (1805), No. 
10, p. 83 i). 

On the determination of alcohol, II, E. Dikt.aux (Ann. Inat. Paateur, 0 (1895), 
No. 7, pp. 575-588, figa. 2). 

Acidimetric estimation of vegetable alkaloids, a study of indicators, L. F. 

KEJtLER (Jour. Amer. Chem. Soc., 17 (1805), No. 10, pp. 827-881). 

Contributions to the analysis of fatty substances, (i. IIaldikx (Pul. Soc. Chim. 
Paria, 18-14 (1805), No. 18, pp. 708-715). 

A modification of the Soxhlet extraction apparatus for use at the boiling 
temperature, A. Philii»8 (Per. deut. chem. Gea., 28 (1805), No. 12, p. 1475; aha. in 
Chem. Ztg., 10 (1895), No. 68, Pepert., p. 233, fig. 1). 

A new lactobutyrometer, A. IiON(ii (Gazz. chim, Ital., 25 (1895), p. 44; aha. in 
Chem. Ztg., 10 (1895), No. 68, Pepert., p. 240, fig, 1). 

Investigation of butter and margarin by means of Pulrich’s refraotometer, 
J. W. Mobekgkr and J. W. Hamnkr (Nord. pharm. Tidaahr., 2 (1895), p. 243; aha, in 
Chem. Ztg., 10 (1895), No. 68, Pepert., p. 210). 

The BruUd method for margarin, uu Roi (Molk. Ztg., 0 (1895), No, 33, p. 502). 

A contribution to butter aualysis, J. Samklsox (Chem. Ztg., 19 (1895), No. 73, 

p, 1626). 



BOTANT. 273 

A butter relraotometer, C. Zribs (Pharm. Cenibl.f 1895, p, 4SS; nht, in Ztsohr, 
angm* Chem,, 1895, No, 18, p, 556). 

On the determination of water in raw sugars, J. W. Gunning (Neue Zt$chr, 
Jiuhenz. Ind., S5 (1895), No. U, pp. U2-U5). 

Determination of the fatty acids of butter soluble in water containing sul- 
phuric acid, A. Zkga (Chem. Ztg., 19 (1895), No. p. 504). 

Examination of fat and margarin cheese, M. KOiin (Chem. Ztg., 19 (IS95 ),Noh. 
25, p. 554; 27, pp. 601, 602; 29, pp. 648, 049). 

The use of the Abb6-ZeiBS refractometer in butter analysis, J. Dklaitk (Ind. 
Lait., 20 (1895), Nos. 28, p. 218; 29, pp. 225, 220). 

On the HUbl iodin-addition method and suggestions as to its improvement, 
K. Waller (Chem. Ztg., 19(1895), Nos. 79, pp. 1780, 1787; 81, pp. 1831, 18.12).^ 

On the determination of the specific gravity of curdled milk (Chem. Ztg., 19 
(1895), No. 65, p. 1468). 

The detection of cotton oil in American lard, J. Dupont (Jtul. Soc. Chim. Paris, 
13-14 (1895), No. 15, pp. 775-780). 

Report on the methods of detecting adulterations in olive oil, II, A. MCintz, 
C. Durand, and K. Milliau (linJ. Hfln. Jgr. France. 11 (1895), No. 2, pp. 1.39-165). 

Titration with lime water, E. Holm (Nord. 2 iharm. Tidsskr., 2 (1895), p. 447 ; abs. 
in Chem. Ztg., 19 (189.')), No. 64, Repert.,p. 217). 

Methods of water analysis, (\ L. Kknnicott (Itpi. Dept. Health Chicago, 1894, 
pp. 169-176, figs. 2 ). — The methods used in the lahoratory of the deparimont of health 
for determining the sanitary <iuaUty of water are descrihed in detail, and some of 
the ap])aratns employed is illustrated. 

Analyses of ores and minerals, M. B. IIaudin (South Carolina Sta. Jlpt. 1894, 
pp. 23-27 ). — The results of examinations of (>9 samples are n^ported. 

On a new extraction apparatus, L. L. dk Koninck (Chem. Ztg., 19 (1895), No. 74, 
p. 1657, fig. 1*). 

A water suction and blast pump, O. Zoth (Ztsehr. Instrumentenk., 15 (1895), p. 
232; abs. in Chem. Ztg., 19 (1895), No. 56, Repirt., p. 197, fig. /). 

New shaking and stirring apparatus, K. Sauer (Ztsehr. angew. Chem., 1895, No. 18, 
p. 545, fig. 1). 

A new generator, E. V. Harris (Jour. Amer. Chem. Soe., 17 (189.5), No. l0,pp.S09, 
810, figs. 2). 

A new valve pipette, O Bock (Ztsehr. anahjt. Chen^., .34 (189.5), No. 4,pp. 432, 433, 

fig- i). 

A short thermometer with the long scale, V. N. Kaikow (Chem. Ztg., 19 (1895), 
No. 79, p. 1788, figs. This is a patented fnstrument, and consists of a mercury 
bulb with a spiral or capillary stem inclosed in a glass tube. 

The thermophone, a new instrument for determining temperatures, H. E. 
Warren and G. (?. Whipple (Tech. Quart., 8 (189.5), No. 2, pp. 125-152, figs. 11, pU. 
S ). — An electrical instrument for measuring temperature, particularly the temper- 
ature of a distant or inaccessible ])lace,'' designed by the authors iu 1894, is described 
in detail, amd results obtained h> its use are reported. 

A simple thermostat for fermentation, physiological and bacterial work as 
well as for seed testing, A. 8tutzer and R. Burri (Cenihl. Hakt. und Par. AUg., 1 
(1895), No. 17, pp. 625-627). 


BOTAHT. 

Notes on experiments in cross fertilization, W. Saunders ( Tram. 
Boy. Soe. Canada 1894^ pp. 139-142 ). — The author reports upon the prog- 
ress of experiments conducted at the experimental farms on the crossing 
of varieties of wheat, barley, peas, oats, and small fruits. Experiments 
with wheat were begun in 1888, and the chief purpose of continuing 
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tbeir cross bteediiii? lias been to produce a combination of the good 
qualities of the parents; that is, to obtain early ripening varieties of 
highest quality, vigoious in growth and productiveness. To attain 
these ends red Fife 'Inis been crossed with Ladoga and Indian varieties. 
The experieiH'c with tliesc c.ross-bred varieties is not yet suflicient 
to admit of positive stateinents, but it would appear that the average 
gain in point of earliness is about 5 or (> days; and it is shown that 
the cross of the red Fife with Imlian wheats is more vigorous and 
produ(dive. A very promising cross has been secured b(‘tween Ladoga 
and the white Fde. This variety, to wddeh the name Stanley has 
been given, v as secured in ISSS. It is a beardless sjiort from a strongly 
bearded form, Ly selection of only the beardless heads for 0 years 
it is Indieved that tlie variidy is now well fixed in tyjie. ‘‘ Where 
beard(Ml wheat has been used as a female jiarimt a large iiroportion of 
the crosses have been bearded. Tsually with the sec.ond sowing both 
bearded and beardless sorts ajipear, the beardless varieties c.ommoidy 
producing bearded sports, while the bi^arded sorts more rarely iiroduee 
l)eardh‘ss sports. Tlu^ heardeil varieties vary in lengtii and stiffness 
of the beards as well as in color and (diaractcr of the chaff.'’ Some 
success has also been bad in crossing ivintm* and spring w heats. 

Tn crossing varieti<‘s of barley very distinet hybrids hav(‘ been pro- 
duced betw'e(‘ii two-rowed and six-rowed. In the two rowed barley the 
additional lows found on the six-rowed form are re]>res(‘nted by <*hatty 
scales lying Hat on tlic face of the head. In the hybrids ])ro<luced 
between tli<‘ tw(» and six rowed \Mrietics tlicse chaffy scales are nearly 
all filled the first season, ])iit the kernels are much smaller, thinuer, 
and lighter than those wliich oc(*iipy the normal position on eithiu’ side 
of the licad. Tln^y have also a ]»c<Mdiar twdst in them at each end. 
From the large number of new varieties of barley produ<*ed the less 
])romising on(\s have been discarded, but there arc still 71) under inves- 
tigation. 

Numerous attemjds had been ina<l<‘ to (aoss wheat and rye without 
success until in bsi)2, when a single cross was edeeted. The resulting 
kernel was sown in September, IHDU, and jirodneed 11) heads, but iio 
grains wnu*e matured in any of them. The jHant when young had the 
purplish api>earanc<‘ of ryi*, w ith stripes of pniph* on the spikelets as 
in rye, while the grain itself liad tlui general appearance of a wheat 
grain. 

About 175 <*rosses have been made with various vwieth‘S of peas, 8^3 
of which are still undergoing comparative t(*sts. 

Some experiments have bc'eii made, with oats to increase the earli- 
ness, lu’odueti veness, stiffness of‘ strawy (de., and 15 promising varieties 
are still niid(*rgoing trial. 

The autlior leports, under experijiuuits with small fruits, a new rasp- 
berry winch is a cross between tlie (luthbert and (Iregg. The progeny 
are all purple caps of large size, some of them prolific. Crosses are 
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reported between the black and white currant, and of the black currant 
with the gooseberry. The influence of the gooseberry and white cur- 
rant characters are specially marked in the hybrids. The gooseberry 
sawfly, which avoids the black currant, feeds freely on the hybrids, and 
the mildew, which attacks the foliage of the gooseberry but not of the 
black currant, has been conspicuous on the foliage of the hybrids. The 
flower clusters are intermediate in characters beiwecn the parents, but 
usually resemble the black currant. No thorns have lu any instanc <3 
been found on the wood. The hybrids have produced flowers in abun- 
dance, but the past season no fruit was set. 

Several liybrnis have been obtained between the cultivated ml rasp- 
berry, known as the Marlboro, and an improved ibrm of a blackberry, 
known as the Agawam. One of these idants is expected to fruit the 
I>resent year. 

On starch and chlorophyll formation, K. Helzitno (Jour. Bot. 
France^ 9 Non. pp, i-fo; pp, pp. (>1-^72; 6\ pp, 

lOUlOS; 7, pp. S, pp. 1 97^17)3; 10, pp. ph. 2, fi(jB. 2).— ^ 

The author has considered the phenomena of the formation of starch 
and clilorophyll grains (1 ) in the embryo in the process of fonnation, (2) 
ill the embryo during germination, {S) in the adult green leaves, and 
(4) in the fruit. The first phases are eoiicevn(*d with llie eonstruetion 
of ehlorophyll grains, while ]diases of degeneration aie shown in the 
fruits. 

According to the author the tirst process taking ])laee in the embryo 
is the formation of starch, a result of the activity of the protoplasm. 
The elaboration of the ehhiropliyll bodies is snbscciuent to starch forma- 
tion, the starch grain intervening in the formation of the chlorophyll 
body. The chlorophyll pigment is usually dit1’iist‘d in the protoplasm of 
the young embryo, and it is rare that true (‘liloroidiyll grains are formed 
thus early. The substratum of the future e]iloroph> 11 body (the l<‘ueitc 
or plastid) is always formed before the full maturity of the seed. Tlie 
chromatophores are represented by small ecilorless or yellowish gran- 
ular masses, which become green in the course of germination. The 
protoplasm always juesentsa reticulated appearance and dejmsits here 
and there along its strands minute starch grains. il> a sortofintra- 
vacuolar growth the ])rotoplasm w ithin tln^ amyliferoiis vacuoles, nour- 
ished by the starch and the principles held in its solution, becomes at 
last a kind of ehromatophore or leueite, the starch being gradiiallj 
resorbed. An exception to this rule is nmde in the (‘awse of standi grains 
destined to constitute the reserve material of the ri])e seed. These eoii- 
tiiiue to increase in size in the meshes wiiere they were originally 
deposited. 

In the case of the embryo of tlie white lupine, the author states that 
as a consequence of one part not forming reserve starch and tlio other 
using all it can lay hold of to form chromatoiihores, the mature seed is 
wanting in starch, but abundantly supplied with chromatophores. In 
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Other cases, as in the kidney bean, the resorption of starch is only par- 
tially completed at the time of maturity, and numerous chromatophores 
may be found still containing starch granules. Consequently the mature 
embryo will present either simple grains of reserve starch and chromato- 
phores in a transitory stage, or chromatophores arranged in the meshes 
of the cellular protoplasm. 

The phenomena observed during the processes of germination are 
essentially the same as those already noted in the embryo develop 
men t. In proportion as the embryo becomes green and the mass of green 
corpuscles more abundant, the reserve starch grains are resorbed, 
showing that they are used as the material for the building uji of the 
chlorophyll grains. In those parts of the hypocotyl and cotyledons 
which are well illuminated the resorption of the starch grains is com- 
plete, while in the central parenchyma of the axis the starch may 
remain in part or wholly unchanged. 

In the adult green organs, notably the leaves, the starch grains which 
are formed in the light within the mass of chlorophyll bodies are a 
product of the assimilating power of the chlorophyll, a kind of secre- 
tion of the green substance. 

In the study of the fruit the interest is in the fact that toward matu- 
rity the chlorophyll bodies are gradually filled by starch grains, until 
finally all that remains of the original body is an almost invisible thin 
pellicle. The author considers the resorption of the chlorophyll which 
takes iilace at the time of the autumnal fall of the leaves as almost 
wholly comi)leted within the fruit before it ripens. 

The author states that the two essential phases in the life history of 
a plant are: ‘‘The embryonic, during which the green cell is built up 
and maintained by material which it has not elaborated, and the adult 
X)hase, during which the creative activity is concerned in the renewal 
of the embryonic conditions; the two constituting a remaikable exam- 
ple of the reversibility of organic activity.” 

Synopsis of North American Amarantaceae, K. B. Ulink and W. L. Bray 
(Bot Gaz.f ^0{1896)f No. 8, pp. 337-344). — A synopsis is gjven of the following genera: 
Frtelichia, Gossy plant bus, Guilleininia, and Cladothrix. 

Some recent investigations and a critical review of the Bxoscaceas, R. Sai>s- 
BECK (Ber. deui. hot. Gen,, 13 {1895)^ No, 6, pp, 265-280^ table I), 

The genus Sanicula in the eastern United States, E. P. Bicknkll ( Torrep Buh, 
22 {1895) f No. 8, pp. 351-361, pla, d). — Critical notes on this genus are given and 2 
new species, 8. gregaria and 8. trifoliata, are described. 

VaniUas of commerce {Kew Misc. Bui. 104, pp. 169-178). — Technical descriptions 
and critical notes are given on the various specit^^s of vanilla oinplo5^ed in commerce* 

On three new genera of Uredinese, P. Diktkl {Her. deul. hot. Ges., 13 {1895), N6, 
7, pp. 332^35, figs. 2). — Masoeella, Phakospora, and Schizospora are described as new 
genera. 

Concerning the genus Uredinopsis, P. Diktkl (7ier. deut. hot. Ges., 13 {1895), No, 
7, pp, 326-332, pi. 1). — The position of the genus is critically discussed and 3 species 
described, U. filicina, U. struthioptefidis, and U, pteridis, the last being new. 
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Obienrtttioiii on Pucoinia mirabiliatima, W. 0, Blasdalb {Erythea, s (1895), 
No, 9f pp, ISl’-lSSj ph i).—The author calls attention to the possibility of this being 
a connecting form between the genera Puocinia and Phragmidium. 

Notes on Ustilago eaoulenta, K. Miyabe (Bot. Mag. Tokyo, 9 (1895), pp. 194-197). 
Development of vegetable physiology, J C. Arthuk (Bot. Oaz., 20 (1895), No. 
9, pp. 381-402; and Science, n. ser., 2 (1895), No. 38, pp. 560-575). —Address of the 
vice-president, Section O, at the convention of the American Association for the 
Advancement of Science, Springfield, Massachusetts, August 29, 1895. 

On the origin of cultivated plants, G. Battanchon (Prog. Agr. et Fit,, 12 (1895), 
No. SO, pp. 93-96). 

Bow far are the plant and animal bodies conformable in their chemical com- 
position and in their metabolic transformations'’ K. Schulze (Natur. Qee. 
Zurich, 39 (1894). No. 3; ahn. in Bot. Cenibh. 63 (1895). No. 6-7, pp. 180-184). 

Current problems in plant morphology. I, C. Macmillan (Science, n. %er., 2 
(1895), No. 33, pp. 183, 184). 

A study of some anatomical characters of North American Qramiueae, T. 
Holm (Bot. Gaz., 20 (1895), No. 8,pp. 362-365, pi, 7).— The anatomical structure of 
the leaves of Leeraia lenticalaria, L. virginica, L. monandra, and L. hexandra is figured 
and described. 

Concerning the Brownian movement, C. Maltkzus (Compt. Bend., 121 (1895), 
No. 6, pp. 303-305). 

Contribution to the study of germination, T. Sc'ulOssino, jr. (Compt. Bend., 

120 (1895), No. 23, pp. 1278-1280). 

On the circulation of phosphate of lime in plants, L. Vacdin (Compt. Bend., 

121 (1895), No. 8, pp. 302-364). 

On the presence and rdle of starch in the embryo sac of cactus and Mes- 
embilanthemum, E. i>e HriiERT (Compt. Bend., Ill (1895), No. J, pp. 135-137). 

On the mucilage canals of Marattiaceas, O. Brkilveu (Jour. L\nn. Soc. Bot., SO 
(1895), No. 211, pp. 444-451, pi. 1). 

On the nuclei of the Uredinese, Poiraclt aud Kacibokhki (Compt. Bend., 121 
(1895), No. 6,pp. 308-310). 

Origin and rdle of nuclei in the formation of spores and in the act of 
fecundation of the Uredineae, Saitin-Tkouffy (Compt. Bend., 121 (1895), No. 8, 
pp. 364-366). 

The nucleolus, K. Brkr (Nat. Set., 7 (1895), No. 43, pp. 185-192).— The author re- 
views the literature of tlic subject, and calls attention to our imperfect kuowleilge 
of the chemical, structural, aud physiol<»gical relations of the nucleolus. 

The teleutospores of Uredo aspidiotus, P. Magnus (Ber. dent. bot. Gee., 13 
(1895), No. 6, pp. 285-21^8, j)l. 1). 

Concerning the mineral requirements of the plant cell, O. Lgf.w (Bot. Centhl , 
63 (1895), No. 6-7, pp. 161-170). 

On stipules, their form and functions, II, J. Lubuoi'k (Jour. Linn. Soc. Bot., 30 
(1895), No. 211, pp. 463-532, Jige. 7). 

On year ring formation, G. Haberlandt (Ber. dent. hot. Gee., 13 (1895), No. 7, pp. 
337, 338). 

Albuminoids and carbohydrates as assimilation products of green leaves, W. 

Sapoznikow (Inaug. Dm. Tomsk, 1894, pp. 61, pi. 1; ahs. in Bot. Centhl., 63 (1895), 
No. 8, pp. 246-251). 

Root tubercles of Leguminosse, E. K. Smiih (Amer. Nat., 29 (1895), No. 346, pp. 
898-903).— An abstract of Gounermaiin’s article in Landw. Jahrb., 23 (189 i), Ao. 405, 
p,649(E. S.K.,6,p.784). 

Concerning the nitrogen assimilation of certain legumes, their relation to 
agriculture, with special reference to Swiss conditions, J. Bii.lwili.kt (Inaug. 
JHbb, Bern, 1895, pp. 50; abs, in Bot. Centhl., 03 (1895), No. 4-5, pp. 152, 153). 
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OrganismB ia, aoil assimilating nitrogen from the atmosphere, H. WabikotoH 

(Jgl* Students* Gaz,, tS9^y Jnhjfpp, lOft-lOS). 

Teratologioal notes, F. E. Lxx)YJ) ( Torrey BuL^ 2J {1805)y No, 0, pp, S$7tpl» i ), — 

Notes are gi\eii on Quervus yarryana. 

Concerning seasonal dimorphism as the starting point for the formation of 
new species in the plant world, R. von Wkttstkin (Ber, deut. hot, Gea,, IS (l$9S)f 
No, 7, pp, 803-313, pi, lyflg, t). 

Supplement to the Portland Catalogue of Maine Plants, M. L. Fernald {Proo, 
Portland Soe, Nat. Hist., J(1893), Xo. 3, pp. 73-00).^Tho author has given a critical 
list of 155 spocios of phaiiorogaiiiR and vascular cryptogams us an addition to the 
previously published Fort land Catalogue. In a general Huiniiiary it is shown that 
of Howering jjlaiils and higher er>ptogams theie are known to be 1,656 species and 
varieties groN^ing withm the State. 

Contributions to the arboreal flora of Java, 8. H. Kooui>ers and T. Valeton 
{MedvdvvVs lAinds Plantintuin, No,14,pp. -This is Part 11 of the author’s Arboreal 
Flora of Java, 

Contributions to the Queensland flora, F.M. Hailey {Dept. Ayr. Brisbane, Bnl, 
10, pp. 4S,fiys. i ). — Critical notes and descriptions are given of Queensland ]daiits. 
The popular names with their botani(*a] e<iuivalont8 are given for an extensive list 
of plants. 

New fungi from various localities, J. H. Kllis and H. M. Eviuihaiit ( Torrey Buh, 
32 (1393), Xo. S, pp. 3h2-,h>i). — Fomes ttneforia, Vstilayo annarUv, U . mulfordiana , U. 
monilifera, Pmeinia liytistiei, P. nesaa, Uarenerm arizoniea, Doassama affinis, J^cidlum 
spharaJeew, and Peronosjwi a ivhipplea’ are deserihetl. 

The popular use of wild plants, A. Ciiauj.ut ( llul. Herb. Boissier, 3 (LS9o), Nos, 6’, 
pp, J91-301; 7,pp, Descriptions arc given of those plants which are com- 

monly used in popular medicine, as dyes, oils, wood, liijuors, and those reputed as 
being poisonous. 


BACTERI0L06Y-~FERMENTATI0N. 

Concerning the axes and planes of bacilli, O. M fi li.f u (/Zcr. deut. hot, (ies,, IS 

(lS93),Xo, 3, pp, JJJ-JJi, pi. 1). 

Bacteria of sputa and the cryptogamic flora of the mouth, II. I’. Vk entini 

(Internal. Jour. Alter, and Xai. aSvi., 3 (IS!f3)^ Xo. 27, pp. 3fH)~33i)^ 

The physical and chemical explanation of fermentation phenomena, K. Prior 
(D ovhensehr. Bierhrauctri, 1393^ p. lit; abs, in CrntbJ, BaU.und Par, Ally., 1 {1393), 
No. 12, pp. 442-440). 

Studies on immunity, E. Meiciinikokf {Ann. Inst, Pasteur, 9 (/6’.9J), No. 0, pp, 
402-301), pi. 1 ). — On the <*\1ra-ee]lnhir ilestnietioii of bacteria iu tlje organism. 

On natural pure cultures of yeasts, M. DELnRi'< k {IVoehnschr, Brauerei, 1893, 
Nos. 3, 4, aud3; abs, in Hot. Geiitbl. Beibcfi, 3 (1393)^ Xo.3, pp, Pil--227), 

Laboratory guide for the bacteriologist, E. Frothinuham (London: Henry 
Kenipton, 1393 ). — Dives iiistruetions for the pre]>aration of speciuie.us, staining 
methods, culture media, etc. 

The peptonizing bacteria of cows’ milk, S. Sif.hlinc; (GentM. Bakt. mid Par. 
Ally., 1 (1393), No. 13-14, pp. 173-43 p, abs. in Ghent. Zty,, 19 (1895), No. 04, Jiepert., 

p. 221). 

Concerning Link’s lactic acid-forming Vibrios, Dosio (Arch. Hyg., 21 (1894), 
jp, 114; aba. Gentbl. Bakt. und Par, Ally,, 1 (1393), No. 2, p, 39). 

Determination of the heat disengaged in alcoholic fermentation, A, Bouffako 
(Cotnpt., Bend., 121 (1896), No. 3, pp. 357-300; Prog. Ayr. et Vit., 12 (1895), No. 39, pp. 
345 ^ 47 ). 
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Znvetttigations conoeming the y^ast apecies and Bugar>fonnlng fungi of 
arrack production. F. A. F. C. Wknt and IC. C. J*. (Skkrugm (VerhandL Kgl, 
Acad, W’mmsvh. Amsterdam, scr. IV , No. 2; ahs.in /Jot. CenthL, G3 {1S05), No. 

4-6, pp. 143-160). 

On the detection of laocase in plante, (3. Bektiiwd {Vompl /lend., IJl {1895), 
No. 3, pp 160-168). 

Action of diastase on starch, A. K. Lank and L. Lakeii {Jour. Chem, Soo 
London^ 1895, Aug , pp. 70i~7(t8. 739-716). 

On the partial reversion of cane sugar through microorganisms, 0 Fermi and 
G.MoN'JESano {Centhl. Bakt. and Par. AUg.. / {189^‘), Son. 13- li, pp. 483-487: 15-16, 
pp. 541-5,76). 

Microbes in health and disease, K. M. Fu(>()K<;ii \niv iJonr. Bog. Agl. 8o( . England, 
ser. 3, 6 {ISO.'}), Ao. pp 34,l-3M) —S p(>)>uhir artichj doalinj; in a way with 

the claHHiliration of bacteria and \Mtli pathogeiin' nrganisinK. 

Investigations on bacteria, H. L Ki s.seix {Boi. (ia::., *6 [1895), No. 9, pp. 
419-4 13 ).— ol a pajier ]>>' A. Fiselioi* in r/a/<r/>. 3ri«.H. Ikd., 17 iJS95), pp. 1-163. 

Recent advances in bacteiiology with special reference to food, M. V. Ball 
{Jour. Franklin Just., 1895, Aar , pp. 510-351). 

A contribution to the biology of the florescent bacteria, K.'riirMM {Arh. Bakt. 
Inst. llovUsehult, Jiailsnihe, t [1895), So. l,p.391: uhtt. m Bof.Ciuihl., (>.i {J89‘>), No. 
4-5, pp. in, ID). 

A contxibution to the knowledge of obligate anaerobic bacteria, K. Gekstnku 
{Arh. Bakt. Inst, llm hsvhulv, hai Isrula . 1 ( 1895), \o. l, p, 118, pis. 1 ; ahs. in Bot. Vcnthl., 
63{189.^), No. 4-'>, pp. 115-11)). 

The significance of bacterial products in the sepaiation of species, P. 
liNEinr.li {Arh. Baht. Inst. Hot hsAtuU , harlsrulu. 1 (186)), So. 3, p. 3ol : ahs. in Bot. 
Pent hi., (A (M.97), No. 8, p. ll't)- 

The use of air tight and bacteiia proof vessels in bacterial work, IL Buriu 
{Fvniht. Bakt and I*ar. AUg.. 1 {ISO)), No. 17, pp. 6 5-h 10, Jigs. 3). 

Concerning pine cultures in tubes wntli agar and blood serum, (3 Banfi 
{Centhl Bakt. and Bar. Med., J8 (INi)), No. 7.pp. ItA.Jnj). 

Conceining agai pieparatiou, L. Zi i*mk {('enthf. Baht, und Bat. Mtd., 18 {1895), 
No. 7, p. 1(L>). 

On the value of certain mineral salts for fungi, (\ Weiimeu {Bir. dent. hot. 
ties., 15 (1895), A^o. 5. pp. J7r- .'^’7 — Tin* ;intln»r jU^iNCM the «‘tU‘< t ot ji number ot* salts 
when used in nutrient solutions Ibr f‘iini;i. 

Methods of coloiatioii employed in bacteriology, Nk'olle (.Imh. Insf. l*astenr, 

9 (1895), No. 8, pp. i>6{-6:0). 

On the bacteiia which reduce nitiates and the loss of nitrogen which they 
cause, R. Hrnni ami A. >^TrT/i'i: {(Onthl. Bakt. und Bar. lllg.. / (/.SV^7), Nos. 7-8, pp. 
1157-365; 9-Uf, pp. ,150-561; 11, pp, 50D508; 11, pp. 411-151). 

Concerning the bacteria in manure and their physiological idle in its decom- 
position, S. A. Seveuin {Centhl. Bakt. und J*nr. AUg., / (1895), Nos. 5, pp. 97-104; 
4-5, pp. Bio- 168). 

Concerning nitrification, K. Ht’iua (Centhl. Bakt. und Bar. AUg., 1 {1S9)), S^^os. 
1, pp. 33-36; 3, pp. 80-81). — A rt\suni<^ and bibiiogra}»hy. 

Contributions on the morphology of the organisms of nitrification {Areh. Sei. 
hiol. Imp. Inst. Med, St. Betersburg, I, No. 1-3, p. 87; ahs. in Centhl. Bakt. und Bar. AUg., 
1 (189,7), No. 6,pp. 34,k 14,)). 

Nitrate-reducing bacteria and their effect on the nitrogen of barnyard 
manure, S. Koenen {Orgaan J'er. Oudleer. injks. Landhouwsehool, 7 (189,)), Ao. 85, pp. 
331,333). 

The resistance of spores of Aspergillus fumigatus, Rknoh (La semaine medl 
dale, 1895, No. 8: abs. in Centhl. Bakt. und Bar, Med., 18 (1895), No. 3-3, p. 7,9).— The 
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■poKM rasioted rather strong solntions of silver nitrate, iodin, potassium iodid, and 
soda. 

Tbm nqiprasalmi of baotatia by means of lyaol, J. WBirs (Pham. Zig., 40 
{mS), p. 406). 

Baoterloidal aotion of matals, E. F. Smith (Amer, Nat., 39 {ISOS), No. S46, pp. 
99S-9S6 ). — A review is given of a paper by M. Bolton on '‘The effects of various 
metals on the growth of certain bacteria.” 

The streptooooons and antistreptooooolo serum, A. Mabmorxk {A*a, loot. 
Paotear, 9 {1895), No. 7, pp. 59S-630, Jigs. 5). 


METEOBOLOOT. 

Papers in terrestrial magnetism and atmospheric electricity 

( U. 8. Dept. Agr., Weather Bureau Bui. 11, pt. 2, Bpt. Intemat. Meteor- 
olog. Congress 1893, pt. 2, pp. 460-583, Pis. XIV-XX F). 

(1) Magnetic survey of North America, C. A. Schott (pp. 400-464). — 
Ad account of the discovery of points in the Atlantic agonic line by 
Oolombus, 1492, and Cabot, 1497; of the contributions to magnetic 
data by Drake, Hudson, Champlain, Baffin ; of the Del Areano del Mare 
and Gilbert’s De Magnete. Also an account of the advances in the 
present century as contributed by Humboldt 1798-1803, Lefroy 1842-’44, 
Sabine 1840-’45, Kane 1853-’55, Hayes 1860-’61, Hall 1871, Nares and 
Markham 1875-’76, Greely 1881-84; and especially by the operations 
of the observers of the United States Coast and Geodetic Survey at 
Philadelphia 1840-’45, Key West 1860-’66, Madison 1878-’81, Los 
Angeles 1882-’89, and San Antonio 1890-’9k The work at Toronto 
and Washington (United States Naval Observatory) and the Stations 
of the International Polar Research Expeditions at Uglaamie, Alaska, 
and Port Conger, Grinnell Land, 1882-’83, is recounted, together with 
that of several other exploring expeditions. 

(2) Magnetic survey of Burope and Asia, A. de Tillo (pp. 465-469, PI. 
XIV). — A sketch is given of the surveys of the several countries, with 
an attempt to estimate the completeness of the same at the present time. 
Sabine’s charts 1872-’76 give the summary of our knowledge up to the 
year 1850. For the British Islands the latest authority is BOuker and 
Thorpe, 1890, and is regarded of great value. For France the earlier 
work of Lamont 1856-’57 is supplemented by that of Mascart and 
Moreanx 1866, and is rated first class. For Germany the survey of 
Lamont 1844-’59 and the partialjy completed work of Neumayer is 
also in the first class. For Austria-Hungary the investigations of 
Kreil 1843-^54 and Schenzl 1864-’81 are the most prominent. For 
Russia the work of Hansteen, Smirnow, Wild, Tillo, and others have 
covered a large region, but with sufficient completeness to be rated 
only second class. For India the surveys of the brothers Schlagintweit 
1854 t-’ 58, and for Indo-Malaia those of Elliot and Van R^ckevorsel 
are the chief authorities, the completeness being second class. For 
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Siberia, Gbina, and Arabia third rate sorTeys have been taken. A map 
shows the areas of these snrveys and the regions of no observations. 

(3) The mtemational polar expeditione, 1882-^83, C. Bergen (pp. 469- 
485). — The survey of the polar regions had been confined to a few 
observations by exploring expeditions till the year 1882, when the plan 
of Weyprecht was put in operation for a series of simultaneous observa- 
tions surrounding the poles. An account is given of the several pre- 
liminary congresses, and the plan of operations finally formulated, the 
occupation of 12 stations in the Northern Hemisphere and 2 stations 
in the Southern, with many cooperating stations in lower latitudes. An 
interesting report of the success of most of the exi)editions follows, 
and a graphic picture of the hardships of Greely’s retreat from Fort 
Conger. A very intelligent summary of the scientific results is given, 
the value of the material secured, and the chief lesson of failure in the 
attempt to draw a(‘curate observations from instruments whose opera- 
tion depends upon the induction of soft iron. 

(4) The discovery of magnetic declination made by Christopher Columbus, 
Fr. T. Bertelli, B* (pp. 480-492). — The author advances a series of argu- 
ments to show tiiat the declination of the magnetic needle was not 
known before the time of Christoiiher Columbus, and that he discov- 
ered the same on his first voyage to America. The Chinese knew only 
the rough directive use of tlie needle; the Mediterranean navigators 
were also without knowledge of the declination, as proven by exami- 
nation of their charts, by their instructions for navigation,by the roses 
or rhombi on the charts, by the coast lines of the earlier geographical 
maps as compared with the latter. The arguments in favor of the dis- 
covery by Columbus are the facts that he adjusted his compasses to sat- 
isfy the fears of his idiots; that his son Fernando distinctly attributed 
the discovery to him (“no one had known of such a variation till then”); 
that the agonic line gave rise to the boundary between the Spanish and 
Portuguese possessions, and that this discussion began after the first 
voyage of Columbus. 

(6) The cosmical relations manifested in the simultaneous disturbances 
of the sun, the aurora, and the terrestrial magnetic field, 8. Lemstrom 
(pp. 492-600, PI. XV). — An account is given of the discovery and illus- 
fration of the connection between sun spots, auroras, and magnetic 
variations, by Baud Wolfe, Fritz, and Loomis. The extension of their 
relation to meteorological variations by Bigelow is also described. The 
author mentions the several theories advanced to account for these 
interrelated phenomena. He inclines to the view that the sun emits 
at difihrent times different wave lengths which are therefore more or 
less absorbed by the earth’s atmosphere and cause the observed effects. 
Especially this modifies the action of the unipolar induction of elec- 
tricity, and so causes disturbances of the state of equilibrium. An 
application of this process is made by comparing the harvests of Wasa 
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aiid Kuapie, 1810-’77, with the variations of the solar output, aud the 
result shows that the former depends very closely upon the latter, 

(6) The periodic terms' in meteoroloity due to the rotation of the sun on 
its axis, i\ IL Bigelow (pp. ^00-510, Pis, XVI-XVIll). — This i>aper con- 
tains a brief summary of the variations in the s(‘veral meteorological 
elements in the period of tlu^ snifs cMiuatorial rotation. The action is 
ascribed to tlie polar magnetic field emitted by the sun falling upon the 
l)olar regions of the earth and along the magnetic meridians. A set of 
fifteen curves is ai)pend(‘d which show, as is to expected from this 
preliminary eonii>ilat ion of the material, a rough and yet unmistakable 
tendency to vary like the curve derived from the European magnetic 
field and like that of the sun spots along the solar meridians. These 
curves embrace the lows of the United States, the lows and highs of 
the North Atlantic, the wTather at Hismarek, Chicago, Washington, 
and in Europe, Euro])ean temjieratures and relative humidity, atmos 
])heric electricity, thunderstorms of the Unil(‘d States, and the number 
of liigh and low centers in the Northern Hemisphere. 

(7) Beview of ncent lun sligaiious into the snhjeel of at mosgherie elec- 
tricity, J, Bister and II. (Bitel (pp. r>l()~r)22). — A general review^ of 
the results of various investigators into the sulpeci of atmos])heric 
elestri<*ity is gnmi. Paitieular attention is ealleil to the im])ortant 
advances duo to tlie invention of the electrometer by Sir W. Thomson 
and the reduction of the ineasuies to absolute units; to the division of 
the observations liy Exner into clear and cloud\ weather phenomena; 
the gradual deduet ion of the laws of diurnal and annual variations by 
several investigators; the seveial theories to account for the existence 
of the electric potential fall in the atmosjihere. Finall>, the work of 
the authors in discussing th(‘ action of the ultraviolet light falling upon 
zinc surfaces and the conseiiuent extension of the principles to the 
atmosphere is detailed. Tins is a very interesting and valuable sum 
mary of the knowledge of this science. 

(S) On the const ruction of earth maynctie instruments, M, 1\ Bdetniann 
(pp. 522-r)39). — Under tlM‘ general heading of sfjltion apjairatus is given 
a descriiition of the various forms of instruments that hav(‘ been <*on- 
structed for the measurement of the de<*lination, horizontal force, and 
vertical force; that is, the declinometer, the inclinometer, the magnet- 
ometer, the magnetic variation apparatus, the magnetic intensimeter, 
the Lloyd balaiK'e, and the Lamon4) induction ajiparatus. Under the 
heading Portable apparatus’^ is dtxscribed the Wild iiortable thexido- 
lite, the combination for determination of diTlination, the combination 
for oscillation observations, the adaptation for deflection, and the 
arrangement for tlie determination of the ineliiiation, A full series of 
diagrams aeeomjiaiiies the pa]>er, which forms the most eomplcte brief 
account of magnetic instruments accessible to the public. 
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(9) On some improvements in magnetic instruments^ M. JSselimhagen 
(pp, 539-550)*~The installation of the Magnetic Observatory at Pots- 
dam has given the author the opportunity to put in ])raL*tice several 
very iini)ortant devices for increasing the sensitiveness and efficiency 
of the apparatus of a primary station. The details are minute and 
specific so as to be useful to other inagneticians. The mode of setting 
the threads, the marks, the movements of the telescopes, the form of 
the magnet bars and mirrors, the (jollimatioii, the method of signals to 
comparison observations, the systematic sidieme or order of obsiTva* 
tion, the best methods for siisj)ension and tlie tltreads to be used, the 
length of the time scale, the mode ])ro]>os(‘d for exchanging traces of 
different observatories, the recording apparatus, and other interesting 
topics are included in this essay. The author’s well known success iii 
this line of work and the excellent results obtained by him make the 
experiences here noted of great imiiortaiice to tlie practical observer. 

(10) The pnsent eon di tion of mathematical analysis applied to terres- 
trial magnetism^ A. Seh nsfer 1*1. XIX). — This paper gives an 
aecount of t he harmonic analysis, as applicable to terrestrial magnetism, 
ill a bri(d’ summary. <lausvs\s method of obtaining the coidfiideuts in 
the harmonic analysis of the magnetic potential is described and the 
constants as derived by (lauss, together with Petersen’s revision of the 
same, are n*couiited. Nmiinaiiifs abbreviated method for obtaining the 
coefficients is described, w ith a short criticism of the same. After this 
follow'S a discussion ot the most suitable method to be adopted in future 
reductions, with the puriiose of arriving at th(‘ solution of the problem 
of tlie s<»<*ular variation of the terrestrial (iehl. * Tin* iiajier eoneludes 
with a treatm(*n( of the dim iial variation, tlie data de[)(‘nding upon four 
stations. The relation of this problem to the solar and cosmical phe- 
nomena is indicated, and tin* essay, though condensed, is a very sig- 
nificant contribution to this faseiiiating subject. 

(11) Methods and instruments of preeision for the study (f atmospheric 
eleeirieiiy^ A. />". Chaurean (pp. ofiU~5S3, IMs. XX-XXV). — An historical 
review^ of the difierent observations of atmos]dieri<* eleetrieity, and the 
instruments use<l, is givt‘ii, including tin* methods of observation, by 
the insulated <*onductor, by the method of Pelteer, the method of Volta, 
and the pro(*ess of Sir W. Thomson. A detailed description of Mas- 
eart’s register, collector, and electrometer is added, the abstract of the 
observations, and the details of a portable apjiaratus. The most 
important se<*tion of the paper gives an account of the method of 
measuring high potentials, as employed at the (3entral Meteorological 
Bureau, and the Kiffel Tower, Paris, and a set of curves is appended 
showing the variations of the field on the ground and on the tower. 
The accompanying wivatluT notes enable the reader to judge of the 
prevailing atmospheric conditions. By this process observations at 
very different potentials can bo recorded by the same self-registering 
apparatus.— F, h. niaELow. 
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Vhiiiidbrstonii stadias based on balloon vo7agas, L. Sonuckb 

{AbhmdL Bayer. Akad Wiss.^ Munchen^ 1894y voL 18y pp. This is an 

exhaustive study of 00 quarto pages upon the conditions in the free 
atmosphere favorable to the formation of thunderstorms, dwelling 
especially upon the conditions on June 19, 1889. The author indicates 
that for a stable equilibrium -the temperature diminution with height 
must be less than 5.4^ per 1,000 ft. This may be expected as long as 
there is no condensation of the vapor in the free air. If there is a 
greater temperature decrease the condition becomes unstable and 
there is occasion for rising air currents. Observations on the Sonn- 
blick, 10,000 ft. high, are reported to confirm this statement. On tliis 
mountain, June 19 at 6 a. m., there were stratus clouds in the south, at 
7 the sky was half covered, at 9 thunder heads, at 1 p. m. summit 
covered with clouds, at 4 rain began, and at 7 thunderstorm with 
snow. The observations showed that in the forenoon with a clouded 
sky there was a diminution of 5.4o per 1,000 ft. instead of the normal 
3 . 90 . 

Very full observations taken in the balloon Herder” at Munich are 
given; also those taken in the ‘^Nautilus” at Berlin. The ‘‘Herder” 
left the earth at 7.55 a. m., and rose in 4 hours to a height of 05,000 ft. 
The relative humidity ranged from 56 per cent at 2,280 ft. to 93 per 
cent at 3,540 ft. and dropped again to 63 per cent at 6,500 ft. The 
diminution of temperature with height was 1.6o per 1,000 ft. at 2,280 
ft. at 8.20 o’clock, and at 11 o’clock at 3,600 ft. it was 5.8o, 

At Berlin the balloon rose at 7.6 a. m. The diminution in tempera- 
ture at 1,070 ft. was l.S^ per 1,000 ft. ; at the highest point, 11,960 ft., it 
was 3.7® at 11 o’clock. At 1.35 the diminution was 6.8® at 3,790 ft., but 
this last value was due in jiart to the rapid descent of the balloon, which 
carried with it the lower temi>erature of the higher atmosphere, there 
having been a drop of 3,940 ft. in 5 minutes. The lower limit of the 
cloud formation as shown at some of the mountain stations was 4,920 
to 5,250 ft. The “Herder” balloon luissed into cumulus cloud at 5,460 
ft. The “[Nautilus” found dark clouds at 9.5 o’clock at 5,760 ft., and at 
9.51 the clouds were at 6,350 ft. 

At most of the stations the wind was light at 10 to 11 with a sudden 
change in direction about that time. In many cases there was a stop- 
page in the regular diurnal rise in temperature at about 10.30, due to 
cloudiness, probably. Freezing temperature was reached at 10,890 ft. 
and at 8,000 ft. in the “Kautilus” and “Herder,” respectively. It was 
found that the stratum of 32® temperature was higher in the cloud than 
outside of it. A sinking of cirrus cloud to a lower level was noticed, 
and the evaporation of the ice crystals would tend to cool the air. 

The thunderstorms occurred in the Alps at noon, but at the lower 
stations from 4 o’clock to 6, In the Alps the lowest pressure, highest 
relative humidity and temperature, and the highest clouds were at noon. 

According to the author’s view, the abundance of high potential 
electricity is due to friction between water and ice particles at great 
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hdghto. The thoaderstmin is maintained so long as this frictioii pro- 
cess ooniinnes. That there is abundant relative motion between air 
layers is shown in balloon experiences. Also great differences in direc- 
tion and velocity of cloud layers above is noticed at the earth. A bal- 
loon car is often thrown violently about by air currents. He also cites 
the general presence of hail in thunderstorms, as a proof of violent 
(«mmotion, since the various layers are deposited by rapid motion from 
a warm and cold region and vice verm . — h. a. hazen. 

Report of the International Meteorological Congress, held at 
Chicago, Illinois, Angnst 21-24, 1893 ( U. 8. Weather Bureau Bui. 
11, pt. 2, Washington, 1894-^95, pp. XV-XVI, 207-583, pis. itf).— This 
report is edited by O. L. Fassig, secretary. Most of the individual 
papers comprising this report have already been noticed in the Kecord. 
The portion of the report mentioned above contains; Section IV, his- 
tory and bibliography (14 papers) ; Section Y, agricultural meteorology 
(6 papers), and Section VI, atmospheric electricity and terrestrial mag- 
netism (11 papers). Part III of the reimrt, which is in press, will con- 
tain Sections VIl-IX, relating respectively to climatology, instruments, 
and methods of observation, and to theoretical meteorology. — o. L. 
FASSia. 

Meteorology, 1894, G. II. Johnson (Massachusetts State 8ta. Bpt. 
1894, pp. 470-475 ). — This includes notes on the character of the season 
and monthly summaries of observations on temperature, precipitation, 
direction of wind, and casual phenomena. The summary for the year 
is as follows: Temperature (degrees F.), maximum 98 (July 10, 11, and 
12), minimum —18 (February 25), mean 47.39, mean daily range 22.10; 
precipitation, total (inches) 32.08; snowfall (inches) 71.45. 

North Carolina weather during the year 1894 (North Carolina 
State Weather Service Bpt., 1894, pp, T-XLXI, 1-250, maps 26 ). — ^This 
report includes a list of publications of the State Weather Service during 
1894; lists of meteorological stations and observers and crop correspond- 
ents; notes on the distribution of forecasts; an account of the river and 
flood service in North Carolina; a meteorological summary for the year 
as compared with previous years (1888-^93); comparisons of temimra- 
tore in North Carolina, the United States, and in foreign countries, and 
charts of normal annual temperature and precipitation for North Caro- 
lina. 

The annual summary is as follows: Temperature (degrees F.).— Mean, 
59.6; normal, 69.0; departure, -fO.6; maximum, 104, June 28; mean 
maximum, 69.7; minimum, —10, December 29; mean minimum, 49.9; 
mean monthly range, 48.2; mean daily range, 19.9; absolute range, 114. 
Pressure (inches). — ^Mean, 30.11; normal, 30.08; departure, —0.03; max- 
imum, 30.78, February 24; minimum, 29J26, October 9; absolute range, 
1A2. BetoriveAamidity, normal (percent), 74.6. Preripttofton (inches)— 
Aven^, 46.57; normal, 53.29; departure, —6.72; greatest monthly, 
14.99; tout monthly, 0.29. Wind.— Prevailing direction, SW.; aver- 
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age direction for many years, SW.; maximum velocity (miles per hour), 
60, September 27 and Octttber 10. Wtatker. — Number of clear days, 
162; number of cloudy days, 101 ; number of rainy days, 108; number 
of partly cloudy days, 112. 

**Tbo features of interest <lnriii|j the year 189 J were the annual tleficiency in pre- 
cipitation, amounting to over (> in., and the extraordinary warm period during March, 
fVom the Ist to the 25th, during which the teinperatiiro averaged 12"^ per day above 
the normal, which was followed hy a severe fro»*ze, killing the fruit crop almost com- 
pletely. Six months of the year wer«‘ above the normal in temperature, March lead- 
ing, with an excess of over d-. In Oetoher ami September subtropical cyclones 
occurred, which were, however, of less violence than those whi<‘h crosse<l the State 
in 1898. 

^‘The annual mean pr<vsRiire varies from 80.11 to 80.02; this ycair it was relatively 
high. The annual mean temperature was eorre.spoiidingly high. . . . 

‘nteeapitiihiting hvieOy the liiial results of the season, it may he said tlinl the crop 
of rice was excellent. The yield of corn was greatiT than usual, as the acreage was 
increased, and its eoinlition continued superior to jn-evious years. Though the final 
probabilities for cotton indicated a less croi> than antieij^ated, taking everything 
into consideration hut little, if any, le.ss th.iii an average crop was gathered. 
Tobacco was not quite as good as other crops, though l urcs wer4' generally bright. 
The minor crops, as i»cainits, held jicase. sweet ]>ofaloes, sorghum, tunn])s, and cab- 
bage, were all excellent. On the whole the si ason of 181tl in Noi th (’aroliiia was a 
good one. 

Notes on climate, »M>. C()Nt.ev( Sfa. — 

This includes notes on tin* (tharaett'r of the season at the station and 
at the different substations, and tabulated summaries of observations 
on temperature, jiressure, preeiintation, humidity, tlew-poinf, wind 
movement, and terrestrial radiation at Laramie and on t(‘m})eratnre 
and precipitation at a number of other points in the State, The 
following: is a gemTal summary lor the year: 


Mt'lvoyohxjii (il Hiimmani for f.s'OJ, 


Tcinyicratiirc («l<*gnM‘s F ) 





Hii;lioHt ltlolIlhJ^ nmjiit* ... 
J.ovvest TiioTitlil> raiiffc .. 
HijffhcM jiniiijsi! iiHMMi . . 

LovvcHt {imiujil Tijcan ... . 
Pm-ipitiitioii, lowt'Hl (iu< lies).. 


TcinTHTaturc (ih'grei'H F ) . 



Lowest . 

niglieHtmoiitlil\ nm);e — 
I40 west moil till V ran;’ c . . 

Highest iinniuil im an 

Lo\v< st annual mean 

Precipitation, highcBt (iriclios) 


' Larainio. 

1 

I/UluliT. 

Sar.itoga 

1 

H7. 0 (tTnlv 11) 
-27.0 2H) 

20 0 ( .\ u;;int) 

19.9 (Jnmiai.v) 

94.0 (July 10) .. 
-24.0 (Frh. 20)... 
2r) 9 (.Vii;riiBl). . . 

21 8 (.March) ... 
42 4 

K8 0 (July 10). 

—29 0 ( Dll'. 27). 

4J 8 (Ocloher). 

20 1 (Man’ll). 

29 9 







} Sliorhlaii I 

1 

Stnidaiico. 

Wheat land. 

1 1 

1 90.0 (.\utr.27).,. ' 

-20 0 (Jan 21) 

2h 9 (Aiimtst; . , 
24, ( Man'll) 

91.0 (Jnlv .10).... 
~ 2H 0 (Jaii. 22).... 

20. ( VujUiiHt) 

18 9 (Jaimarv ) 

99.0 (July 11). 
—22.0 (Jim. 20). 

27. 8 (Scptcnihor), 

22. 8 (March). 


I 


19 , 99 . 


The average tesnperat nro for all st,ati<tns except Wheatland was 41.7; 
the av(‘rage 2 >reeii)itatiou for all 2 )la<‘t‘.s furnishing conij)lete records was 
12.42 in. 
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Additional obaervatioits at Laramie were as follows: Highest terres* 
trial radiation, 11, September 27; lowent terrestrial radiation, 0, April 
12 and April 30; lowest relative humidity, 10.0, June 20; mean relative 
humidity for the year, 50.4; highest dew point, »")0,2, July 3; lowest dew- 
point, 23, December 2S; mean do,w-])oint for the year, 22.5; greatest 
monthly evaporation, 7.402 in.; total evai»oration for 0 months from 
April 2() to October 27, 37.100 in. 

Agricultural meteorology, F. Hoi \y\UA.K (M^fvorologicatjricole, Paris: Gauthier- 
Villars ct fiJSf pp. Jf-ifjtgs. //). — Tin* objrctH attempt oil in this work are to give to 
the ))ractical aujru'ulturiHt a ronrist* ainl cb^ar explanation of the elementary prin- 
ciples of inetourology anil practical met boils for im-ilicting atmospboric ebanges 
ami protecting against tboin, Tbe book is ilivideil into three parts. The first part 
is devoted to a brief statement of tbe general principles relating to the constitution 
of the atiiiosplieio and the laws \n I nch govern its movements. In the second part 
the simpler and more practical met bods of taking meteorological observations are 
describi d, w itli illustrations of instruiiients. The third part explains the prineijial 
ajiplicatioiiH ol’ mcteorol<>g> to agriculture, including weather forecasting, the influ- 
ence of the ditVcicnt. meU oiologn al clciiientH on plants and animals, and means of 
protection against uiifiivoialile wi athcr conditions. 

Relations of the Weathei Buieau to the science and industry of the country, 
W. Jj. ModiiK \ Si it mi, n, «n., {ISfh't), Ao. //, pp. and Jmer. Met, dour, f 12 

(AW), Ao. 7, pp. >. 

Weather fallacies, b’. iNWAitO'^ iJour, lloti, J</r. 6W. hnylandf ser. 0 (lS95)f No, 
pp. An address. 

Relation of clouds to rainfall, II II. (’layion (Amrr. Mtf, dour., IJ (AV.VJ), No, 4, 
pp, no~! /• f Jig, /t. 

Seniiatid Kansas, S. AV. Wni.isioN { hunhus 1 tnv. (Juarl.yd { I.W), No, 4, pp. 
209- J Pi, wap 1). 

Report on the woik of the station of agiicultural climatology of Juvisy, 1894, 
C. Flamm.muon ( liul. .lift. Fruuit, // ( ks.'*7). No. pp. 

Meteorological obaeivations at Massachusetts Hatch Station ( Massachusetts 
Hatch Sta. Met. Ihtls. /'s, and .Sv/, pp. { mch). -I’lu* usual siimmanes of ohserMitions 
at the meteorological ohserMitory of the station dining .lune. .lul\, and August. 

Meteorological obsei vations, 11. 11. lUini, F. F. vox IIlkkm.knn, and R. 
"Svss {North Cfiroliva Sia. .!/<*/. Huh , pp .*■-(>', maps 2; hS, pp.7 isl, maps 09^ 
pp. maps J; p), jip. maps /: 7/, pp. maps 2 ). — ThCvSe Imlletins 

contain the U'^ual suimnaries of ohhervations during the months of April, May, Juno, 
Jul>, and August, 
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The artesian water of South Dakota, J. 11. Shepard {South 
Dakota Sta, liuL i l,pp.7(f\ fiijH. 2). — A systematic chemical iiivestigatiou 
of the artesian wattT supidy of Houth Dakota has been undertaken and 
‘‘ill order to cover the field as completely as ]»ossible wells were chosen 
which wtne geographically distributcMl as uniformly over the \vhole 
artesian basin as the eirtainistances of the ease would ])ermit.^’ Anal- 
yses are reported of water from 20 different wells, which are. deseribetl, 
showing the inin<‘nil constituents of the water and the soluble and 
insoluble salts after evaporation, A summary of the results is given 
in the following table: 

6510— Ko. 4 3 
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AnalyMi of artesian waters, 
[IVincipal salts (parts jior 1,000).] 



Sodium chlorid 
(NaCl). 

Ynnkton 

0. 1643 

Tyndall 

.2438 

Armour 

.2879 

Clinmlierlain 

.1800 

Kimball 

.1688 

Woonsocket 

.1128 

Pierre 

2. 8052 

Harrold 

. 8029 

Miller 

. 1501 

Huron 

. 2040 

Irmpiois 

. 2598 

Hitchcoek 

. 1595 

Faulk ton 

. 0010 

Redlield 

. 2026 

Doland 

.3473 

Norihvillo 

. 6390 

Ipswieb 

. 8089 ! 

A berdeen 

.2381 

Andover 

.3308 1 

Westport 

1 5031 


9 

eS 

• 

'BO 

II 

^ c? 

3 

"p ^ 
scO 
c '/> 

£ ti) 

•S3 

a; 

li 

A ^ 

et^ 

gS 

d tc 

§3 

o o 

P 5 

htS 

S § 

^ • . i 

Calcium s n 1 • j 
phate (CaSO*). j 

1^ 

s5 

5 9 

CC w 

o 

Total 

salts. 

Soluble after 
evaporation. 

li 

i| 

i: 

0.1172 
. 1002 


0 3160 
4036 


0. 8700 

0 1246 

l.r»023 

0. 5975 

1.0048 



1 1199 

. 0905 

1.0902 

.7476 

1.2426 

. 1 180 


.5011 

4735 



1 0550 

. 1554 

2. 1392 

.9076 

1. 2316 

.3618 



. 8920 

.1573 

2. 0850 

1,0153 

1.0697 

. 221 1 


4834 ' 

1 0592 

. 1636 

2.1123 

.8733 

1.2;)90 

. 7941 



3701 


5300 

. 1630 

2. 0088 

1.2770 

.7318 


0 5711 
.3817 


U 0050 


0771 

3. 4760 

3. :i7fi3 

.0997 

. 4550 


. 0575 


.0286 

1.7379 

1.6396 

. 0983 

1. 2205 


26.57 


.1083 

.2125 

2. 0323 

1.6423 

.3900 

.0083 


. 42<J1 


. 1)020 

. 1554 ! 

2. 0334 

1.2390 

.7944 

1.0153 

1 .2432 


0353 


.0195 

2 1831 

2.1183 

1 .0648 

. 6120 


.4384 



. 0989 

. 1534 

2 0868 

1.2099 

I .8769 

.7891 

i’ ”38*14 


. 0716 


0471 

1.9796 

1.8315 

.1481 

1.5701 

I 0499 


. 0004 


. 08.54 

2. 0546 

J.H820 

. 1720 

1. 5091 
. 1620 

! .2057 


0512 


0230 

2. 1537 

2 0621 

.0916 

3988 

2280 

5580 

1 2.0380 

1.2004 

.8:170 

. 5076 

* *,*7079 


. 0557 


. 0239 

2. 1180 

2 0244 

.0936 

1 6538 

. 0108 


0811 


.0879 

2. 0909 

1.9027 

. 1882 

1.0573 

2476 
. 547.5 


0449 

1 

.0248 

2. 3236 

, 2.2357 

. 0879 

.4177 1 

1 


. 0380 


0200 1 

2 5501 

1 2 4083 

.0818 

1 

1 




The effects of the different salts iu tlie hnnuiii system and upon soils 
and plants, the soiir(?e of the artesian water, and the value and use of 
the water for irrigation are discussed, and sugf^estions made regarding 
the (construction of artesian wells. 

**Tho pr<*i)oii<leraii<*e ofphyKical and «vid«nce pniiitH (<» outcrops of 

tho l^akota saiidstoiio, lying along t-lio footliills of tbo Rocky MonntamH to the north 
and west of the. ])akota basin, and to outero]n>ing8 of the Kamo Kandstono around 
the Black Hills, as tho ]K)lnts of entrance of tho waters in (jin'stion. It is believed 
that the waters of the melting snows and of the rainfall of large areas lying above 
these outcro])8 furnish the great artesian Bupx>l.v* • • • 

The conditions prevailing in South Dakota are. sucli that all problems relating 
to artesian irrigation ninst he d<*ci<led nimn by taking into aeconnt faclors iininedi- 
ately concerned and factors that arc nni<ine to this region. It is undoubtedly true 
that the artesian watia-s of Iho ])akota basin do cairy large unantities of sohihle 
constituents. The residues fr<an these wateis are larger than those of most waters 
used for irrigation; but when Ihi* various cliniatic conditions of the basin are taken 
into consideration, and wh<*n the drainage and soil conditions of the most favorable 
kind are considereil, it is not nn warrantable to suppose that favorable results may 
ho obtained by an economic ami judicious application of tlie ai'tesian watt'Ts. Ks|>e- 
cially is this true Avhon one remembers that during many years no irrigation is at all 
desirable. And then again all parts of the basin are subject to such heavy falls of 
rain that any m'cumiilating salts iimst <»f iie<*e8si<y he washed away. Then again, 
even in tho dryost years, the period wlicn <*rop8 w<mld ho heiieAted by irrigation is 
short, so that only a limited ajuilication of watiM- would he needed. All these fai'.ts 
would lead one to believe that such irrigation as is m'odod bore may bo accomplished 
by artesian waters. 

'‘In all probability hiicc(‘.s 8 may he confidently expecteil by a strict attention to 
the following details: Deep and thorough cultivation, a judicious use of only suffl* 
cient >vater to insure a crop, a careful conservation of all storm waters, the system- 
atic planting of trees and shelter belts, and tho storage of all surplus artesian waters* 
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Moreover^ it mast be remembered that the second-flow wells axe safer than first-flow 
wells, especially on land at all inclined to be clayey* And, finally, shonld evil effects 
from the water become manifest, the remedial agencies of land plaster, lime, and 
uuderdrainage should be promptly applied. The large deposits of gypsum occur- 
ring in the Black Hills will be sulYicient for all time.’’ 

Preservation of moisture in the soil by cultivation, S. A. Kood- 
ASliEFF {Iwp. Free Evon. Soe, Ht, Veternh,^ UuL /, 1^13), — This 

is an elaborate report of experiuieiits coiidiKJted by rrmce Koodaschefl* 
at an agricultural experiment station established by him in 1878 in the 
government of Toltova. The experiments wen* eondueted on 5 plats, 
4 of which consisted of 81 acres each, and 1 of 21 acres. The plats 
were treated as follows: 

I’lat 1. — Manured, plowed in. <leep in the early s])ring,audrepIowed 

at the end of June It) to lOA in. deep. 

riat 2. — Same treatment as plat 1 except that it was replowcd 5| in. 
instead of 10 J in. 

Plat 8. — 8ame as plat 1 exeej^t that no manure was applieil during 
the whole experimental i»eriod (10 to 12 years). 

Plat 4. — Same as j)lat 2 exeejd that no manure was a])i>lied. 

Plat 5. — Treat(‘d in aeeoidanee Mith the old-fashioned method pre- 
vailing in Little Itussia among the peasants since time immemorial, i. c., 
manuring the field by letting cattle graze to tbe end of June, then 
plowing it 7 in. deep immediately after a rain, if jmssible, and finally 
seeding at the end of .Vugust. 

In order to determine the most favorable time to begin plowing for 
the winter ero]) each (»f the lirst 4 plats was subdivided into 8 sub- 
plats. Tlie plowing of the tirst subdivision in each case was completed 
May 3, of the second June 22, and of tlie third July 22. 

From the results of the observations and experiiiients the following 
conclusions are drawn : 

(1) To secure the best harvests of winter crops in localities with 
cliinatie and soil conditions similar U> those obtaining in these exjieri- 
ments, the prest»rvation of inoistiire ot* tlie s<iil is the fundamental 
princi]>le on which all the ]>roeessc*s of cultivation ought to be based, 
because tbe absence of moisture, owing to siiecilic jiroperties of the 
climate, is the main and almost the exclusive cause of jioor crops. 

(2) For all other regions having similar elimatie and soil c*onditions 
to those of Poltova the most favorable time to begin tillage*, and jirepa- 
rationof the soil for winter crop is tbe early spring — the earlier the 
better, with an absolute ]>roviso that (3) all the suecicssive ofierations 
ill preparing the soil for wiiitcn* crop up to the time of seeding must 
depend upon the principle of ]u*e8erving tlu^ moisture })rovided during 
the winter ]>eriod. 

The author discusses the principles detormiuing the movement of soil 
water and the intlueuco of cultivation in controlling the loss of water 
firow He poiute eat (1) that manured soils do not reejuire as 
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mucli cultivation as those not manured ; (2) compactness of the soil, 
due to external infiuences, such as rain, rollinj?, etc., necessitates a 
greater amount of cultivation ; and (*^) the warnnu’ tlie soil and the 
more regularly it is cultivated the sooner it is prepared for seeding. — 
A. K. MLODZIANSKY. 

On the possibility of the occurrence of hydrogen and methane in the atmcs- 

phere, F. C. PiiilliI'S {Jonr. ('hem. Sor,^ 1] (/.SV7), So. 10^ ftp. <V('^y-,SVAS’). 

Analyses of water, (’. A. (U>kssma\\ {MuHsacfniht Uh Slate Sia, lipt, lSU4j xyp, 
409-410 ). — AiialjHCs of 200 siimjUoH of wator with H‘fl*I(‘lUM^ to sanitary eonditiou aro 
reported, together w'lth AV^mrklyn aii<l CliapniairH riilos lor intrrjirotiiig tho results. 

Analyses of watei, M. II. JIaudin («s'o///Zf ('aroUna Sta. llpt. lyji, x^p. lO-J,?). — 
Analyses with rcfrrcuce both to mineral projuTtios and sanitary quality of samples 
and With reference only to sanitary qn.ility of 7 samjdes are re]>oited. 

Artesian water in the western interior of Queensland, It. J.. Jack {Dept. 
Mines ()U€enslandy (Jeol. Sumi/ Dal. lypp. Jo). — This article is dtwoted to a iliscus- 
sion of the causes of art(‘sian How in this region. 

Variations in the amount of free and albuminoid ammonia in waters on 
keeping, A. LiVKiisiix.ic {('hem. News^ 71 A7>. p. i4i0). 

Water filtration, F. Fis( iiku {/Jsehr. amjeiv. (lum.y A"i>. !0^ pp. ,t04-.Wi 

diag, 1). — A coiiiparison of the sand and sand-plat systems. 

Amounts of air and water in the soil {Compt. DnuL, t :t ( A7>. /, pp. 

Ann. .{(fron.y l‘l (AsTAT), Xo.Sj pjh and /(/{1S0'»), \o. pp, TAly 7d4), 

On the aeration of the soil in tlie parks of Paris, h. Mam^in {('ompt. liend., 
L10 {1S0r^)y No. 10, pp. Ka'A^KHuS). 

Concerning the causes of soil formation, K. lUtruNE {Fhhlinffs landw. Zip., 44 
(1895), No. 15, pp, 898-409). 

A means of determining whether or not a soil needs nitrogen, K. W. Hn.- 
GART) (Deaf, landw. rresse, JJ (/sVa>^, A'o. 55, pp, 190, 191, jujs. .').—Th<* ixTC'cntago of 
nitrogen in hiunus is regardeil as an imic\. 

Subsoil plowing, T. J.. I.yon {ffnfjalhn Ape, S {Is9 >), \<>. 7, pp. .109, .110). 

The importance of mud in moor culture {Landw. Wovhenhl. Sehles. Jlolsl,, 45 
(1895), No, .15, pp. 4S5-485). 

Improvement of peaty meadows by means of wood ashes {15 Enprais, 10 
(1895), No. 81, p. 759). 

Methods pioposed for fixing the sands along railways in the Sahara Desert 
(Ahs, in lien. Apron., 1895, No. 5, pp. 107, ?(f8). 

Soil temperatures, J. I>. (’onlicy ( IVpominp Sia. DaLJ.l,pp. 9o, 91). — Tabulated 
BummarieH of weekly lueaiiH of iihscrvations at l> dejiths (J to 72 in.). 

FERTILIZERS. 

Leather refuse, its value in agriculture, d. B. Lindskv and K. JI. 

Smith {Mdsmchvsaits State Sta. Upt. isoi^pp, 2«^A~.7,2/, ph. :J ), — Tlie first 
I>ai-t of this article is a reprint of one luiblished elsewlnu e and notetl in 
an earlier numlier of the Ue(*onl.^ Jii the second part tlie results are 
reported of one year’s exptu innuds with oats grown in a series of gal- 
vanized iron pots Tj} in. in diameter and H in. dee]), each containing 12J 
lbs. of x)oor subsoil. The pots were ftutilized as follows: 

*^The sources of nitrogen were nitrate of soda, dissolved leather, and Philadelphia 
tankage. . . . The dissolved leather was prepared as follows: To210gni. of cheiu* 

1 Agl. Sci., 8 (1894), Noe, 2-3 (E. b, H., 6, p. 24). 
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ioally pure snlplmric acid of 50*^ B., boated to 80^ C., was added 63 gm. of finely 
ground sole leather. The mixture was thoroughly stirred and allowed to stand for 
half ail hour; a dark pasty uiass resulted. Forty-nine grains of water was added 
to thill the piiste somewhat, ami then finely ground calcium carbonate (marble) 
was added, to take up the excess of sulphuric acid and enable us to secure a dry, 
easily handled material. VVe useil the carbonate instead of the phosphate of lime 
as a dryer in order to avoid an exeess of ])lioHpltoric acid. After standing 24 hours 
the Huhstance had dried <mt sul(iei<‘iitl> to be easily handled and ground. 

‘^Double supprphos}>hat(* was used as a souree of phosphoric acid, and the potash 
was applied in iln* form of the doiihle Hul]diate of jiotash and magnesia.^’ 

Eighteen pots w(*re used in the experiineut, fertilized as follows: 


FtrikUzevH used in the pot ejperimentH. 


PotH 


Souir«‘ of iiitrogon. 


I Amount of 

Aumunt of ;naiIal>Io 

j nitropm phosphoric 

I np]>lii'cl. n<‘id 

I applied 


Amount of 
potasgiiim 
ox id 
applied. 


Pot « 1,2,3 

Soil mtlonoij 

1 (ham 

(Iramg 

1 20 1 

Granig. 

1 2.40 

PotH 4, fl, fi 

Pliilioli taiiksigo .. . . 

1 (» t)0 

1. 20 1 

i 2 40 

PotH 7 8, U 

Nifjati'ol soil.i 

. 30 

1.20 

2. 40 

Pots 10,11 12 

ihi . . ... 

. . ' fiO 

1 20 ' 

I 2. 40 

l»otH 13, 14, ir. , 

Dj'^soh 1 <i i 

. . .50 

1.20 

2.40 

PoU 10 17, 18 

do 

. ...1 (>o 

1.20 

2.40 


^‘Potsl, 1,7. Id, l.'l, 1(> \N<Te infeete<l w itli a small iiuant ity of cultivated soil, in order 
to noti^ it the infiM turn fneilitate«l the iiitrifKatiou of the organic nitrogen in case of 
our experiments 'fo each <»f these }M>ts u as als(» added 10 gm. of air-slaeked lime.*^ 

The opts were s(‘(‘ded April 25, and tin* ex]>eriinents were eondueted 
thereafter in the usual manner. Data as to yield of dry matter in 
straw and grain, and nitrogmi fnrni.shed m soil and fertilizer and util- 
ized by the crop, art‘ given tor each pot. 

The results indicate ‘-that, \>hen nitrate of soila as a sour<*e of nitro- 
gen is rated at 100, th(‘ nitrogen in the form of dissolved leather would 
be rat eil at about 00. The return from the Philadelphia tankage was 
very slight. The e\p(»riment will be eontiniied tlie eoming year.” 

A comparison of phosphatic slag and nitrate of soda with 
ground bone on oats and corn, O. A. cIoessaiann (Massachusetts 
State St<(, 1\j>t, /s.d/, pp, ‘Jb7~2b‘;). — A ]dat of loam soil 2.«S acres in size 
which had been under cultivatifin for several years was divided into 2 
parts lengtliwise (north and vsouthp One part, containing 1 acre, was 
fertilized with (>00 lbs. of tine ground bone and 200 lbs. of muriate of 
potash; the rcMuaining 1.8 atue was fertilized at the rate of 800 lbs. of 
])hos])hatic slag (odorless jdiosjihate), 200 lbs. of muriate of potash, 
ami 200 lbs. <»f nitrate of soda ])er acre. Tlie jdat was then divided 
crosswise (east and west) into plats J acre (0.55 acre fertilized with 
bone, etc., and 0.05 acre with slag, etc.) and 1.8 acre (0.05’ iw^re with 
bone and 1.15’ acre with slag and nitrate) in size, respectively, and the 
first seeded to oats, the so(»ond planted in corn. 


^In the text stated to bo 0.7 and 1.2, ruspoctiveiy, but this is evidently an error. 
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The results with hipth crops are sumiuarized iu tllte following table: 


Ywld of oats and corn. 


OatH (grain) 
Oats (straw) 
(?oru 


Yield iMit acre. 


Plat 2 

Plfti 1 

(odorlOHS 

(l)oue, etc'.). 

phuaphate, 


etc.). 

Pounds. 

Pounds. 

531 

«76 

1,640 

2, 385 

10, 204 

20,608 


Field experiments with different commercial phosphates, C. A, 

Goessmann (MasmehusettH State Sta, RpL IS9dy pp. — The 

results of exp(Timeiits eomiiioTiced in 1800 (E. 8. K., (>, j). 288) Avith dis- 
solved boiiebliick, Houtli C/iirolina pliosidnite, Florida phospljate, Mona 
guano, and pbospliatic slag are briefly rt'ported. The crops i‘a<di year 
were as follows: 1800, potatoes; 1801, Avlieat; 1802, serradella; 1893, 
corn ; 1801, bailey. Data are given on the coinposilion and cost of the 
phospliatCvS, th(‘ amount of phosi)horic nvid applied in the fertilizer and 
removed in the crojis, and tin*, growth, proiiortion of ])arts, and yield of 
crop. ‘‘Th(‘ plat receiving dissolved boneblack h‘d in yield during the 
first two years, while for the third, fourth, and fifth years the plats 
receiving insoluble idiosphates were ahead, phosphath* slag being 
first, South (hirolina lloats s(*coiid, and Mona guano third.” 

The bacteria of stable manure and their action, E. IIkufkldt {Jour. Sor. Chrm. 
Ind.f p. 449; ahs. in liul. i<oc. ('him. Vorin, 13-li {1S93), ^o, p. 

l(fS7 ). — A bibliogiraphy and huiumary of pivsciit knowbaligo cm tbiH HiibJ(*e(, iindor tb« 
following luMids: (1; Ferniontation of the fatty aeblH, (2) fc^niit'iitalion of tbo amid 
compoundH, (3) putrid fornu-utation, (I) anitnoiiiaca] foniientation, (5) Hiilphobydric 
foruuuitation, (0) iiiotlianic or c-tdlulosic foriiumtation, and (7) farmc*ntatiou of the 
carbohydrate?^. 

Plowing under green plants, n on Thiu’Men {Drat, landiv. PrtHHVy (AsTAJ), No.fiS^ 
pp. 01C}y(]t7 ). — A popular aiticb? iu which arc? c|uotocl Ihisslcr’rt results, allowing the 
advantage of turning uud(?r lupines aftc?r grovvtli is «*ornpl(?to rather than at earlier 
stages. 

The influence of humus on the productiveness of soils, TASciif: (Landtv. Wock- 
e7ibl. SrhU'H. Holfft.. 43 (AV.9.7), .Vo. 33^ pp. 479-JS?; and Fnhhntfs landtv. 44 {1H95)^ 
No. 1^,pp. .7,7(;-v 767) . — A review. 

Recent researches on the composition and mode of action of barnyard 
manure, L. (tUANDKAcr {Jour. Agr. Vrai.y 39 {]S93)^ Xo. 3Jy pp. JSl, 1H2). 

The utilization of the nitrogen of green manure and barnyard manure by 
white mustard,.!. KCun (Landw. Wochenhl. Schlvs. Holst., 45 {lS93)yXo. S 0 , 2 >p. 

SS7). 

Preservation of stable manure with gypsum and superphosphate g 3 rp 8 um, J. 

8amkk (Tirol, landw. Jildtfer, 14 (1S93)j No. IS, jtp. 15S, 139). 

The loss of nitrogen in manures, (k Castinjc (Vrog. Agr. et Vit., IS (1893), No SS, 
pp. 131-138). 

On the causes of the loss of nitrogen in decaying organic matter, especially 
In stable manure and urine (Landw. Cvnihl. Posen, 23 (1893), No. 37, pp. 219, 220). 

Concerning the causes of the loss of nitrogen in fermenting organic matter 

(Ahs. inFiihling^s landio. Ztg., 44 (1895), No. 13, pp. 409-413). 
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Mt^ans of haatealng the nitrification of nitrogenont substanoes; E. Foikbt 
{mg. HorU €t Agr., 7 (1396), Kob. 8, pp. 110, 117; 9, p. m; 10, pp. 148, 149; 11, pp. 
164-160; 19, pp. 179-181; 13, pp. 190, 107; 14, pp. 211, 212; 15, pp. 227, 228; 16, p. 
242).^The conditions favoring nitrification and the iiso of fertilizing materials, 
drainage, irrigation, and thorough stirring of the soil to promote nitrification are 
discussad from a practical standpoint. 

The discovery of potash deposits at Amstadt (Chem. Ztfj., 19 (1805) No. 7S, pp. 

ms-mo). 

Pigeon manure, B. Smt’LZK (Landwirih, 91 (1895), p. 301; ahn. in Chem. Zig., 19 
(1805), No. 70, lieperi.,p. 250). 

Pigeon manure (Landw. ('enihl. Ponen, J3(180^>), No. 3(1, p. 215). 

Transformation of sewage into pure water and sludge (I "Engrain, to (1895), No. 
32, p. 758). 

Apparatus for preparing glue, oil, and fertilizer from animal products, E. 

Rkutuku angeiv. ("hem.. 189'), Vo. IS. p. 558, fig. /). — A patented device. 

Bone meal, M. M viu’kku (15 Engrain, 10 (iso')), No. 55, p. SJS), 

The manurial effect of the phosphoric acid in bone meal, ntkkfkk aiul M Xiu kkk 
(Dent, landw. Vrvnm, 22 (1895). Non, 56, pp. 511. 512; 57, pp. 515, 524; 58,x»p- 519, 53U; 
59, pp. 541, 542; 60, pp. 547, 548 ; (tl,p. 

On the citrate- soluble phosphoric acid in steamed bone meal, C. Ant/. (Chem. 
Ztg., 19 (1895), No. 85, p. 187 >). 

The activity of the phosphoric acid of sugar factory refuse, M. M iiukku (V En- 
grain, to (1895), No. 55, p. 75 f). 

The addition of lime to raw phosphates to increase tlieir effectiveness, M. 
MaUI'KKK (11 Engrain, 10 {l59‘>). No. 55, p. 78 C. 

On the application of lime and mail, Oinii {Pent, landw. Preanv, 21 (1895), No. 
02, pp. 567, 508 ). — A popular aitich*. 

The fertilizing value of gas lime, O. Ki iJNrn .uni \. Koiii rit (.sVic/i#. landw. 
Zinchr., 13 (1805), p. 21: nhn. in Chem. Ztg.. 19 (1891). \o, (,f. litpirl.. p. 1/9). 

The valuation of Hensel's niineial feitilizei, <>. noiiciiKU (Landw. IVochenhl. 
8chl(ft. HoUt., 45 (180'}), No. 18. pp. 596-398). 

On the choice of phosphatic fertilizers, L. Diajitn.hY (Prog. Agi . et Pit., 12 
(1895), Ad. 39. pp. 511-556). 

The fertilizing action of metaphosphoiic acid, M. Muu kkk (15 Engrain, w 
(1805), No. 31, p. 755). 

The influence of phosphate feitilizei s on the growth and organ formation of 

plants, F. Noli. ( Vorirag Ihnner (iartvnbaH-Pen'in, 1895: ahn. in llol. ("inibl., 63(1895), 
Nob, 6-7, pp. 184, 185). 

Phosphoric acid in moor soils (Landw. ("enthl, Posen. 55 ( 1895), No. 50, p. 177). 
The effects of different forms of phosphate on a swamp soil, (». ISokoi (Jour. 
Agr. Prat., 59 (1895), No. 56. pp. 551-358 ). — Siipcr))lio.s]»liatc as ctlcctn c on » hninuH 
soil shown by analysis to bo poor in pbo.sphoric aoid and sulphuric acid. Thomas 
slag and mineral phospbalcs were without elVeet. 

On a deposit of phosphate of alumina and potash found in Algeria and on 
the origin of these minerals, A. {('ompt. Pend., Ill (1895). No. 3, pp. 151- 

155). — All analysis of this siibstaiMU^ is reported which shows it to contain 35.17 per 
cent of phosphoric 18.18 per cent of aliimitm, and 5.8 jier cent of potasli. The 
deposit issujiposed to be duo to tlio action of tin' solutions infiltrating in caves 
containing fossils and decomposing <»rgaiiic matter ricli in jiliosjdiatcs and nitrogen. 

A study of the agricultural value of the phosphate of alumina of Grand Con- 
U&table, Ani><>Uahi> (IJ Engrain, 10 (1895), No. 33, pp. 780-782). 

The phosphates of Tdbessa, Brn A/of (15 Engrain, 10 (1895), No. 52, p. 755). 

The preparation of alkaline phosphates, H. Hoi vkusi iirit (Ztnehr. augew.l'hem., 
1893, No. 15, p. 402; Chem. Ztg,, 19 (1805), No. 75, p. 1680).— A patented process is 
described. 
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EXFEBIMKNT STATION BECORD, 


The actual state of the production and consumption of phosphates, 1). Levat 

{Buh Chim. Paris, Ul^U (m;), No. 11, pp. 

A green manuring experiment on stiff soil, F. Zolukofrk {Landw, IVovhenhL 
Schlea. JToUt,, 45 (ftSVW), No. .7J, pp. 4Hi, 4S,H). 

Concerning the scientific work of the Agricultural Institute at Gottingen, 
Likbscheu (Fiihimys Jandw. Zip., 44 {1S05), No. IS, 2 }p. .7o7-«.7fAs’).~An oxncrinimit on 
the nitrogen collected !>> legimiinous plants and fcrl ili/er experiments on soils difter- 
ing in their content of nitrogen, phosphoric a<*id, and potash. 

Comparative tests of the nitrogen of sulphate of ammonia and nitrate of soda, 
Guahl {VEngrain, 10 (ASVA7; yo. XI, p. I'Sf). — ThcM* <*\periments imlieated the etiect- 
iveiiesM of tlie t^A o forms to he, of nitrate t>f soda lOd, sulphate of ammonia Oh, or the 
same as that found hy WagiuT. 

Field experiments comparing the values of nitrogen in sulphate of ammonia 
and nitrate of soda {Mitf. dent, laudw. <»#«., /<SVa7, Vo. p. ?,7). 

Determination of water in commercial samples of sulphate of ammonia, J. 
HiUiiiiss {Chan. News, Hi (/.s’.a7), No. 1S5S. p 

The ten commandments of fertilizer preparation ( I.andtr. Cntthl. Pohcu, iSilSOo), 
No.3fl,pp. Jhi, il4.) 

Composition of commercial fertilizeis. II. H. !)on\i:! r. i i \l. t Marplund Stu. 
Bul.S4,pp. ISH-ISS). — Tahiilatc<l amilvscsaiid \ alruit ions ol* Tod s.-imples of fertilising 
materials, accompanied hy lists of fertiH/(us licensed tor s.de in Mar\ljnid fortlm 
year 1805 corrected to.lune^t, and a M*h<‘duh' of tia<le values of fertilizing matiTials. 
Attention is called to the iact that in the s< hcdu]c of valuation adopted in this hul- 
letin ‘^the comparative value is $1 per ton less for each juu cent ofammonia that the 
fertilizer contains, and 20 cts. pi*rt(m less lor each per ceiil rd’ potash fin the form of 
muriate only) than the coriesponding valm‘s m the last bulletin.” 

Commercial fertilizeis, (\ A. (hiissMvw { Massm hast tts Sto, ppt. isOl, pp. 
S24-3S7 ). — Notes on the conduct of the leihli/<*r control in Massai hnsctts, MchfMlnle 
of trade values of fertilizing materials and notes on valuation, te\t ot tlie State 
fertilizer law, instructions to deah‘rs in let lili/er.s, a list of licensed inannlactnrers 
and dealers with names of hiands. and tahnlat<*d analvsesof ISO samph's of fertil- 
izing materials, including mi \ed fertili/iTs. lume, dissolv ed iMUiehlack, Florida ])hos- 
phate, sulphate of jmtash, sulphate of potash ami m.ignesi.i, nmriale of potash, 
wood ashes, cotton-hull ashes, limehiln ashes, coal ashes, sw ill ash(‘s, nit rati* of soila 
sulphate of ammonia, tankage, lish Avaste, eottou seed meal, imick, vegetable mold 
barnyard immure, goose manure, henhouse rid’nse, soot, icsidiie tioni water tiller 
refuse from calico Avorks, hair w'astc, <•011011 vA.iste, avooI waste, vAastt^ lime, soil 
soil deposit, coedving soda, and baking poAAder. 

Commercial fertilizers, V. A. (Joi ssmann ( htimlfs Ilotch sta. Huh. Jo, SI, 
and 3J, pp.S each). — Tabulated analyst's of IMI samjdes of lertilizing materials, 
including mixed fertilizers, hicAvery iidiise, oil m<‘al, AAtud waste, cotton dirt, nitrate 
of soda, meat scrap, tankage, lish waste, blood ami hone, ground hone, sulphate of 
potash, muriate of jiotasli, a\ oo<l ashi^s, cotton-hnll ashes, mmjk, and peat . A soliiul- 
ulc of trade v alues <luring 18tr> is also gixm. 

Compilation of analyses of fertilizing materials, (h S. (’roikku {.MasHuehuHeih 
State Sta. llpt. 1S04, pp. 417-115 ). — 'rabies show the average <'omposition of various 
fertilizing materials comjiiled Irom analyses math* at Amherst, Massucliu.st^lts, siin^e 
1868. 

Fertilizer analyses, II. JJ. JIaitlk {North (arohua Sta. Sptrial Jiuh. JO and .10, pp. 
4 each ). — Tabulated analyses autl A^alualions of 87 samples of fertilizers. 

Analyses of commercial fertilizers, H. ,1. H. K. Hartwkll, and 

C. L. Saiujkn'i (Rhode Island Sta. JUil. Si, pp. — Anal.>se.s and A'liluations are 

reported of 68 samples of terlili/ing materials, including mixed fertilizers and avooiI 
ashes (18 samples). A schedule of trade values for 18115 is given, with brief notes 
on A’’a)uation, on the cost of mixing fertilizers, and on the comparative commercial 
and agricultural value of muriate and sulphate of potash. 
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Analyses of commercial fertUiaere (South Carolina Sta*Jiuh m. «cr,, pp. i?.?).— 
Brief abiitractH from the Ktato fertilizer law, a Bcbetlule of trade values for the season 
of 1^95, and talmlate<l analyses and valuatioiiH or35i Kauiples of ferl materials, 

includin’; mix(‘d fertilizers, acid phosphate, eottoii-Be(*d meal, iiitiMte of soda, sul- 
])hate of ammonia, sulphute of ])o1 ush« kaiiiit,hoiie, I^imuiikey phosphate, and Florida 
soft phosphate. 

Analyses of fertilizers, M. 15. 11aki>in {South Caro I m a Sin. iipl. tSfC, pp, 12-lfi^ 
23 ), — Tabulated analyses of e()tioii seed meal, kainit, hone, soft jdiospbate, x>hoHphate 
rtjok, tloats, jjfvpsnm, eomposl, and pea meal, wiili a st.itement of tlie ai^reemeut 
between f^uaranties and actual .lualyses ma<le duim<» the oiiii ial iiispeetion in 1803 
and 1801. 

**The table for 1801 shi»ws that 15 of tlie 213 sjuiiples, or 18.52 per cent, \\ere deti* 
eient ill one or moie of the fei tili/in;; in^iedients; 30 (»f the 132 eoinplete fertih/ers, 
or 20.51 per <'eut, were delu icnt in one oriuoie iimredients; I of the 4d arid phos- 
jdiates, or 2.17 X»ei cent, was <1cti(iciit; 3 of the 22 acid jihosjdiatcs with ]»otash, or 
13.03 per cent, were below ”:uaraiitee, and 2 of the 17 kainils, or 11.70 jier cent, were 
delie lent.” 

Feitilizer analyses, J. A. Myi ns ( Wtnt I mjntui Ma. Sjunal /»'«/., Julp /, 7c‘?97).— 
This is a poster bullet in <;i\ ms; analyses ami \ alu.it ions ol 1150 samples of fertilizing 
materials, including mixed fcitili/cis, acid pliONplmtes, hone, salt, ard kaiiiit. 


FIELD CROPS. 

Effect of time of cutting barley on color of grain, IMI. Miller 
anti K. II. (Marylanfi Stit. IluL :r»,p. VC ), — Tliret* ruttiiigs 

wero nuMliN /. ^vltll stiaw innstlv ripc^ and grain nt^aily all in tlougli 
state, with straw njK* and all grain in dougli slattsand with stnnvripe 
and grain hard. Tlu‘ lirst eutting hatl gram nf lirightest eidnr, weight 
3tMJ lbs. ])er bushel; the scu-und euttmg next biightest, weight 41,1 
lbs.; and thei third cutting darkest, weiglit Ib.l lbs. 

Forage crops, A. (Iof.ssmaan ( MuHsncIntsctfs Stair Sfa, Rpt, lS9i^ 
pp, .257 26 2 , *26 /). — The follow ing forage plants weiegrow non small 
plats; I’riekly eomlrey, alfalfa, kidney vidch, Hat [lea, alsike clover, 
medium rtul elover, sainfoin, wintm* rope, dwarf ICssex rape, serradella, 
springvtdch, 15okliaia vUnin' (Melilot as alba), yrllnw ami white lupines, 
early and late soja beans, and sdver hull, dapaiiese, and common buck- 
wheat. The yields are not rejiorled, hut the i(‘sults of food and fertil- 
izer analyses are tabulated. 

Pood analyses of cow jieas and horse beans w ere made, (’rimson clo- 
ver, Japan elover (Vrspnlrza striata), blue lupines, wanter voteli, rye, 
hog millet, Spanish peanuts, and corn weie also grown. 
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The following ara snuong the analyses made: 


Food and fertilizer analynen of for aye planU, 


Flat poa {Laihymst syUcRtris) 

Latcj Hoja lieau (cut Anjrnst 28) 

I^ute Hoja beau (cut ( )ctolu‘r 28) . . 
Early »oJa biniii (cut Auj;ust 28) . 
Bokl’iara clover (80 lu. hijuJi) ... . 
Boklinni clii\ cr (20 in. higli). . . . 
liokbura cloxor (45 in. iiigli, in 

bloom) 

Kidney A btch 

Wbito"lu]>iiio 

Yellow lupiuo 

Siiutliern cowpea 

I*rjckly <'oin li ey 

Dxvari Essex rape 

Winter rape 




111 <lry matter. 


Dry matter coa- 
taiuii — 






p M 

p 



« 

s 

i:* 

.a 

Ih 

cs 

a 

■B 

o 

itroge 
free e 
tract. 

t 

il 

1 

Q 




pH 

'/i 

’'A 

pH 


7’r. ct 

■ 

Pi ct. 

Pr ct. 

Pr. ct. 

Pr. ct. 

Prret. 

Pr. ct. 

Pr, ct. 

Pr. et. 

21 20 

9 25 

28 27 

2. 29 

27. 20 

31 83 

4.30 

0. 90 

2. 57 

29 09 

10 24 

21 Oil 

3. 11 

27. 49 

37. 97 

4.39 



21 89 

42 

21. 20 

2. 34 

22. 18 

44. 84 

3. 70 





24 02 

9 6\) 

17 28 

2.96 

20 13 

49. 94 

3.22 



12 57 

11 07 

24 42 

3 .51 

23. 37 

37, 02 

3. 73 



19 01 1 

10. 21 

29 98 

2.76 

18.02 

28. 12 

2.97 



24 14 

7.71 

I 22 99 

2 88 * 

* 17 IK 

38 24 

2 00 ' 



19.15 

12 28 

U 94 

3.51 i 

18 42 

48 94 

2.94 

.44 

! 1 75 

14 65 

5 02 

, 21.18 1 

2 41 

18 71 

42 07 

2 99 

.35 

' 1.73 

12 95 

if 14 

1 27 10 

1.87 

17 84 

42. 05 

2 60 

.61 

' 2 90 

18. 19 

11 20 

1 17.87 : 

4 63 

17. 19 

49 11 

2 75 

.58 

j 1.04 

12 22 

21 12 

• 11.02 j 

2 00 

1 17.49 

48 (»() 

1 2 80 

.87 

1 5.76 

5.42 ; 

16 11 

18 96 1 

3.80 

12. 86 

42 27 

2. 05 



16. 6C 

22 44 

1 

1 12.26 

3.00 ^ 

1 

15 10 

! 

1 47.08 

1 2 42 

1 

1 

1 


Tlie samplos for analysis wore taken in the following? stages of the 
growth of the plants : Flat ]H‘a, after ])oils had formed j Hokhara clover, 
second year from seed, May 28, June 7, and June 22; kidney vetch, 
second growth, ill bhjoin; sainfoin, growth from old roots, plants cut 
when 30 in. high; dwarf Essex rape, 57 days after planting, 23 in. high; 
winter rape, 57 days after planting, about 1 1 in. high. 

This article embraces a general discussion of the advantages of legu- 
minous crops for tbrage and for renovating the soil. The rtwits of 
simiig vetch, soja bean, blue lupine, and horse bean are tigured. 

Food and fertilizer analyses of timothy, corn stover, fodder corn, oat 
plants, barley plants, millet, Uiiiigarian grass, sugar beets, ruta-bagas, 
mangel-wiirzels, and carrots are tabulat<‘d. 

A crop of vetch and oats was cut for forage in time to grow Hun- 
garian grass on the same fudd in the same season. 

Grasses and clover, K. L. Hennett (ArkansuH Sta. lUiL .V6‘, pp. 
160-179 )* — This is a poiiular disenssion of the forage plants suited to 
diflereiit portions of the State. The principal tojiies treated are ])lantH 
adapted to difi'crciit soils, iirejiaration of soil, sowing grass seed, man- 
agement of meadows and pastures, and notcis on orchard grass, Hun- 
garian bromc grass, rescue grass, timothy, Bermuda grass, Kentucky 
blue grass, tall fescue, tall meadow oat grass, Johmon grass, tcosinte, 
cowjieas, red clover, crimson clover, alsike clover, Bokhara clover 
(MeWoius alba)y alfalfa, Japan clover {Lenpedeza striata)^ and bur clover 
(JUedicMfjo macvlata)* 

On alluvial soil a mixture of orchard grass and red clover for perma* 
nent meadows is recommended, and citlier red elover, crimson clover, 
or Bokhara clover for tem])orary meadows; on sandy loam upland soil, 
a mixture of orchard grass, red clover, and tall meadow oat grass for 
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permanent meadows; red clover, criniBoii clover, and cowpeas for tempo* 
rary meadows; and Japan clover, Hunfjarian bromo grass, tall meadow 
oat grass, tall fescue, orchard grass, rescue grass, and re<l clover for 
pastures. 

The author’s recommendations agree in the main with those reported 
in Farmers’ Bulletin 18 of this Department (E. 8. K., 6, p. 92). 

Effect of lime on yielA of hay, R. H Milleu and E, 11. Brink- 
ley {Maryland Sta, Jhih 35, p. 19H).--ihi land to which was applu‘d 20 
bu. per acre of stone lime just before planting corn the yield of corn 
was increased 34.7 percent, as compared with no lime; without further 
applications of lime the following crop of wheat was increased 37 per 
cent, and the hay crop following wheat 91.3 x>cr cent, or 1,271 lbs. per 
acre. 

Winter oats, 11.11. Miller and E. U. lUimKhKY (Maryland Sta. 
Bui 35y p, J97 ). — With secnl at the rate of 2 bn. and mixed commer- 
cial fertilizers at the rat<* of 100 lbs. per acre a plat of Virginia winter 
oats yielded 31.(5 bn. per acre. Bowing about September 1 is recom- 
mended in Maryland. 

Potatoes, li. R. Taft and IT. V. IIedrk^k (Michigan IhiL 119, 
pp. Mi). 

Synopsin . — Detailed data and gem‘ial coneluHions rel.itive to fertili/cis, fnngiiB di8» 
iiiHoet eneinieH, HlirmUago duiiiig Mtorage, hprotited seed tiibeis, removal 
of Hceil ends, solootiou and amotint of need, time lor planting, and methods of 
propagating h> cuttings from the stem .ind hy true seed 

One hundriMl and tirteen varitdie.s were tested, but drought vitiated 
the results of this test and of the fertilizer exiuTiinent. The following 
varieties are rccomimmded for Michigan, more particularly the lower 
X>art of the State: «lune Eating and Early Norther for extra early; 
Early Oxfonl, Early Ohio, Lee Favorite, Early Harvest, and Early 
Pearl for early; for main crop, Freeman, Nott Victor, Tlmrburn, Rural 
Blush for medium ; American Wonder, President Liueolru Rural New" 
Yorker No. 2, Roehe.ster Favorite, O. K. Mammoth, Summit, White 
Elephant, ami White Prize for late. 

A list of varieties w hieh have been found worthless is given. 

Potatoes stored in a barrel in a potato bastmient Sex>teniber 39, 1893, 
lost in weight 5 per cent by March 28 following and 11.3 i)er cent by 
May 1. Potatoes not sprouted yielded more than those which had 
sprouted before planting, tubiTs planted in tlu^ ordinary w"ay more than 
those from which the seed end had been removed, and selected seed 
more than ordinary seed x^otatoes. The use ol’ 30 bu. of seed x>otatoes 
per acre aftbrded a larger yield than 10 bu. of seed, but the differ- 
ence in 1894 w"as not suffleient to comxiensate for the increased amount 
of seed. 

Experiments with Philadelphia tankage and dried blood as a 
nitrogen source for the raising of winter grain (rye), 0. A. (Iokss- 
MANN (Masiochusetts State Sta. RpL 189 pp, ^8J-^cS5).“Data are given 
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far inconclusive experiineiits in G boxes, each containing 75 lbs, of 
earth fertilized a^s follows: Numl>ers 1 and 4, 180 gm. eaciU of a mixture 
containing double superphosphate 40 parts, muriate of potash 100 
parts, and dried blood 100 parts; numbers 2 and 3 the same amount of 
a mixtiive in wliich 100 parts of tankage was substituted for the dried 
blood. Two boxes re<*eived no fertilizer. A eontinuation of similar 
experiments with rape, vetch, and rye during the winter of 1894-’95, 
using a greater variety of fertili/er mixtures, is brieliy noted. 

Fertilizer experiments on soja beans, C. A. (Iokssmakn {Mansa- 
ehvsctts State Sin. J\*pi. /,sv>/, pp. This is aeOiitinuation of the 

experiment recorded in the Animal Keport of the station for 1893 (K, S. 
K., G, p. 201), tlie cro]), how (‘V er, being (*]iaiig(‘d eaeli year. On 11 tenth 
acre plats, wdiich for a number of ;vears i)ast had received HO lbs. of 
phosphoric acid and I2511)s. of potasli together or in eonneetion with 
various nitrogenous ferfilizers, thme w'ei*(‘ applied, iu 1801, 100 lbs. of 
phosphoi ie acid ami 2r)0 lbs. of jmtasli ]Kn‘ acre, together or in combi- 
nation with 45 lbs. of iiitiogeu, either as nitrat(‘ of soda, sulpliate of 
ammonia, or dried blood. Tlie crop in 1802 was soja beans, in 1803 
oats; and in 1891 soja beans were again idantedin drills at the rate of 00 
lbs, per acre. Tlie yields <d‘ forag(‘ are tabulated, Imt no conclusions 
are drawn as to tlic relali\o values of the different forms of nitrogen 
and potash. The ]»Iats recei\ing nitrog(Mious fertili/(‘rs ;yielded from 
1,400 to 1,500 lbs. more p(U* acre of forage than tIios(‘ not supplied with 
nitrogenous fertiliz(‘rs, whi('li increase, how'e\(T, was not suOiciciit to 
pay the cost of the additional nitrogenous fertih/ers. Doubling the 
quantity of mineral fertilizers used iu i)re\ious yeais ajiparently had 
no effect on the yi(‘ld. 

Experiments with wheat and barley, Iv. II. MiLLim and H, II. 

Brinkx.kv {Man/l((nfl Sta, JUih o%^pp, 

iSynopstH . — Variety testH of aio ^ivou, Fult/ aiul (’uiroll Urolilh* appearing 

most ]>ioinising, aii<l eoui)>.iiistnn of piolitH of growing wheat ami barloy, in 
Avhieli barley gave l>eist n‘Bult». 

Tliis is a eontinuation of work reported lu Bulletin 28 of tin* station 
(E. S. 11., 0, ]>. 5;>!i). Of the 22 \aiieties tested in IS95, Extra Early 
Oakley gave Die hugest >icld jicr jicrc — 12.4 bii. (’urrcll Prolific 
yi(‘ldcd 12.3; Ibiby, II; Ontario Woiidm*, 39.7 ; Pooh*, 3!hl, and Wyan- 
dotte Ifcd, 38.8. The autliors gne prc<c<lencc to Fultz and (hirrell 
Prolific. The best yi<‘lds of 0 varieties for tin* past three* ears are: 
Fultz, fl.Hbu.; Ourrcll Prolific, 11.5; Valley, 11.2; Badger, 40.5; Tus- 
can island, 39.7, and Wisconsin Tiiiun]»h, 39.0. 

In a test comparing the jirofits ot growing w'h<‘af and barley, wheat 
yielded 28.t) bu. pcracie; winter barley, 48,4 bu., and spring barley, 
20 bu. Iteckoiiing bailey at 50 ('ts. ]icj‘ bushel and wheat at 70 cts., the 
net prolit witli winter liaiicy was ]>er acre imne than with wheat. 

Field experiments at the agricultural station of Loire-Inferi- 
cure, Andoi’ARI) and Letouuneau (7bd. Sta. Apron. Loire- Infer ieure 
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iS93^94jpp^ 97^5 )* — ^These incladed variety tewts of wheat and pota* 
toes and fertilizer exi>enmentH on eabbaf>‘es used as forage. Hairy vetch 
at one cutting yielded 47,407 lbs. of gn*en forage per acre containing 
0.35 percent of nitrogen, 0.17 percent of ]»hoHj)lH>ric acid, 0.42 per cent 
of potash, and 0.5 per cent of lime. 

The early variety of ci iinson clover yiehlcd 51,2 13 Ihs. of green forage 
per acre, and the ]at<‘ variety 5S,1K»0 lbs. 

1 1 ! iiUztv uttahfHi H oi Jnhlt t nm\im thnn. 


Early \nnoM 
Lntf) V uri( t > 


Lniit* 

/•lititf I II ct lit Vp! a ut Per cm t 
»• t' IJ 0 4{ o W) 

IJ 1.; 10 48 


An eaily vaiiety of barley suitable foi foiage, .1.1 vm j:kii ki, (Jour. Aqr. Praf., 
S9{/so;), Xo. .11, pp. i:i, j ij). 

Rumex hymenosepalus JloL Mutf.. tohh A tccliriical <!<•- 

Bcription, nnd po]>nlar iidtcs ai< tijiAeu ol (.maii'u* 

Analyses of the stems and leaves of cowpea vines, 11 II. IUkhim.iox (7Vr«# 
Furm and liauchy iufj. 77, p. . ». 

Repox t of the expeximeiit station fox flax cultuxe and manufacture, Asso- 
ciation of Austiian Flax and Linen Industiies in Tiautenau, 1894, L. liVvoi'R 
{(hnn. yjii.y It) (/s/r), \o. p. tru). 

Mixed fox age Cl ops, (\ V (.<»|‘"'M\\v ( Mus^m hust (Ih Sftdt stu. Jipi. isUiy pp. 

//.O.*- Tim nuxtuits \\ oie ♦(row ii .iiul l».iile.\ , ^ et< h and oatH, 

and and ln»rso ho ui. I>< tdiinin dion ol ^\atol in tin* #410011 loiago, analy- 

80S ot tlio dvN iiMitei, ami <lotoiinination of tho loitih/in^ Mmstitncnts in tlio dry 
innttoi loi all li niixtnioH aio lojMiili d 'I ho hiii*< \ loliN ot li.iy v « r« in ido )>y the 
nuxturo <it M»lt h and oath. “ \ ot< Ii, oats, and l»ois*‘ hi* 01 h nls in nitioi4onous mat- 
ter.” No conolnsions .no dra^^n as to tho n*laii\ o < ||4*( ts ot nun lato of jiotanh and 
snlphati* of pot.mli t«*8tod on tin* nn\tiii<»s. 

Neurachiie muelleri, 1'. H \< ki i ((hsUrr hot. /iM'hr , /7 ^ Ao. j>. . 179 ). — A 

doHoriptioii iHgivonot a now sp<*»io>ol grass lioni Vustialia. 

A study of the meadows of the Modenese Plain, continued, l-i. AIacchiati 
(i$tas. Sprj. itjr. lUtl.y J.s { .Y<>. pp. 7/Woo) — lasts ot tho plants most immor- 
ous in iriigatoil ami n<»n iriigatoil nmadows 

Fertilizer expeiiments on pastuie ( \*il sttuUntt7 IS't'i. fubp pp. 

Fertilizer expeiiments on meadows, (h A. (hu ‘•sm wn ( l/a'isat/noct^s* State Sta. 
apt. JS9i, pp. JhU ), — Tln^ yiolds ol hay im plats intih/i'd oithor with wood 

ushes^ haiiiyard manure, or a mixtuio of ground hono and muriate* of potash are 
given. 

Varieties of oats and potatoes, A. (Jocssmvnv ( Vas^mhututts Stait Sta. PpU 
7S94, pp, S?S-?J0 ). — Tahulatod data gno tho yiohls of Ii v ai ioti<*s of oats and 7 of 
potatoes, brief roferoin*e is made in tho saim* ooiinootion tt» <*it>ps of < arrots, beans, 
and peas grown in the same field. 

Varieties of potatoes (Ptnal Aeir lorAfr, /.s.9,7. (ht. 17, pp. ti7S, 079 ). — A con- 
densed record of a soodsiiian’s ex]»eiit‘nco. 

Dish potatoes (/VoWdu P'armer and hrmt iirower, Sept. 78. pp. Oli, 61.1). — 

Directions for growing both the spring and fall ciops in Florida. ^ 

The use of sulphate of iron as a fertilizer for potatoes (17 Fmtfrais, 10 (1891), No. 
82, pp. 787, 788). 

Field experiments with potatoes, O. A. Goksbmanx {MasHachusetta State Sta. 
Spt, 2S94f pp. 20(h2(/7)*---ThQ9Q experiments are in continuation of those reported in 
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tlie Annual Koport of tho station for (E. S. K., 6, p. 290), and consist of variety 
tests and a comparison of muriate and sulphate of potash. No conclusions are drawn. 
The hardiness of different varieties of rye, Guradzk 7andtc. Presee, 

(1895), No, 05, p. 591), 

Variety tests of rye, N. Westeumkikr (I)euf. landw, Presse, ^2 (1895), No, 69, p, 
625), 

The influence of the soil on the seed production of su^r beets, P. Strohmkr, 

II. lluiEM, and A. Stitt (Ovsierr, Ztschr, /AicJcerind, und Landw,, 1895, p, 25; ahs, in 
Ztsvhr, avffciv. Cheiu,, JSn5, No. 7S,p. 549 ), — The authors conclude that the influence 
of the soil can he noticed not only on the quantity and quality of the seed balls pro- 
duced, hut also on the heets rai8e<l fr<»iii these seeds, as well as the iirst oflspring of 
the inotluT heets produced. 

The loss of sugar in beets during storage, Stkoiimkr (Oesterr, Zthchr, Zuckerind, 
und Landw,, 24 {lS95),p, CS^r, ahs. in (9iem. Ziy,, 19 (1S95), .Vo. OS, livperl., p, 2i2), 
Does the flowering of cane influence the sugar content? H. C. P. Geerliqs 
(West Java Sugar Sta. Contr. 17, pp, 1S~8t^), 

The condition of the sugar cane leaves as affected by wet and dry weather, 
J. II. Wakkkr (FaisI Java Expi, Sta. Contr, 15, n, ner,, pp. 10, pin. 5). 

Concerning evaporation in relation to the stripping of leaves from cane, F. A. 
F. C. Went ( Went Java Sugar Sta, Contr. ?0, pp. 10). 

Variety tests of sugar cane, P. A. F. C. Went and H. (\ P. (iEerugs ( ICrst 
Java Sugar Sta. Contr. 18, pp. 49). 

Tobacco in the Congo region (Uvv. Jgron., 189*, Xo. 2, p, 200).— A brief note. 
New South Wales tobacco in London, F. K. Valicniive {Agl. (las, X. S. Walea, 
6 (1895), No. 5, pp, 501-505). — ()}>iiiioij*l of experts as 1o quality . 

Tests of fertilizers on wheat, J). <). Notrsk ( Virginia Sta. Jiul. 42, pp. 03-90),— 
The yields for 1802, 1893, and 181)1, and tlie average >ields fer 3 yeais are tahiihited. 
The results are inconclusive. 

Harvesting wheat in Australia and in England, C. G. Houkkis (Jour. Itog. Agf. 
Soc. England, ser. 5, 0 ( 280'i), No. 23, pp. 557-502), — The author advocates tlie use of 
a harvesting machine to gather ears only and no straw . 

Variety tests of wheat at the Chapelle (France) Experiment Station, F. Dkk- 
PKEZ (Jour. Agr. Prat., 59 (1895), No. 39, pp. i 15-417). 

Variety tests of winter wheat, A. Skmpoiowsky (Dent, landw. Preftmi, 2J (1805), 
No. 03, p. 570). 

Rotation of crops and faim management, E. Klappkk (Fiikling^s landw. Zig., 44 
(1895), No. IS, pp. 508-579). — E\aiii]»le8 of Gorman rotations, and iiguros hearing on 
the relative prohts from slioep and cattlo. 

Rotation of crops, ,1. L. Thompson (Agl. (laz. N. S. Wales, 0 (1895), No. 7, pp. 
470-480). 

Agricultural suggestions to the Waldensians, W. F. Massey (North Carolina 
Sta. Special Pul. 28, pp. Tho iiriiieijial topics treated in a popular inaiuier are 
jilows ami ]dowing, rotation of ciops, the growing of wheat, corn, Irish potatoes, 
sweet potatoes, cal>bagos, and turnips, and the cart^ of maniiio. A translation of 
this bulletin into French is incorporated. 

HORTICTJLTUEE. 

Forcing lettuce in pots (New York Htate liul. «s, «, ner.,pp. 
133-l.{S,pl. /).— I)escrii)ti(ni of iiietliods followed sit the slation iii rais- 
ing Jpttuce during the winter in i»ots under glsiss. The plants were 
started in plsits and transplanted to 2-iii. pots when about 2 in. high. 
These pots contained a mixture of clay loam, barnyard maimre, and 
egnd, and wei’i) sqnh half an inch deep in the eoil in greenhouse 
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benches as soon as the plants were placed in them. The soil in the 
benches was the same as that in the pots, 3 in. deep, with a 3-iu. 
layer of barnyard maunre beneath it. The majority of the varieties 
tested grew well and pro<luced fine heads. The temperature ranged 
from 50 to 60° during the day and 45 to 50'^ daring the night, 
with ample ventilation. It is advised tliat when snbirrigation is not 
emidoyed the plants should be watered only early in the morning on 
sunny days, that the water may quickly dry from th<* leaves. Frequent 
dusting the under surfiU'e of the h'aves with tobacco dust was employerl 
to i)revent attacks of the aphis. When the heads vere full grown they 
were marketed by knocking the masses of roots out of the pots and 
wrapping them snugly in oih*d i)aper, by which means the plants 
remained tresh for sonu) time. 

Descriptive notes are giv<>n on th^ following varieties, which gave 
the most sue<iess in forcing at the station: Dig Ihtston, Salamander, 
Drumhead, Henderson New York, (lolden Hall, (iolden Queen, Grand 
liapids, Hanson, New Icel»erg, and rrize Head. 

Mushrooms as a greenhouse crop (.Ych' York Male liul. 
w. 8Pr.,pp. pi. /). — This contains the results of experiments at 

the station with growing mushrooms in lu'ds situated under the center 
benches of the greenhouses. I'he particulars of the exj)eriment are 
giv'cn at length and d<>tailed directions furnished for the growing of 
mushrooms. The tomi>erature of the house varied from 55° at night 
to 7(P in the day. Tin* beds w(*re made of fresh horse manure mixed 
with loam, which was laid oii the boards forming the bottom of the beds 
and pounded to make it tirm. In the toj) of this manure the pieces of 
sjiawn were inserted an inch below the surface, and U weeks later, 
when tlu' spawn began to spread, the tops of the beds w'ere covered 2 
in. deep with fine mellow loam, over which w as laid 2 or 3 in. of e.vcel- 
aior to prevent too raiiiil drying of the soil. The soil was syringed with 
water at 100'^ whenever it commenced to look dry, and after the beds 
began to bear a solution of nitrate of soda v as sup))lied for watering. 
A hot -water pijie passed near a ]Hirtiou of the bed, but mushriMmis grew 
successfully near it in spite of the increased warmth. It is advised 
that the mushrooms be gathered as siam as the cap expands and while 
the gills are yet pink, and sorted into diflerent sizes for market. Illus- 
trations are given of the mushroom beds and of the mushrooms in dif- 
fereut stages of growth. 
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A few reci]ies are ax)pende(l for i)repariag mushrooms for the table, 
and the following analysis, made at the station, is given of mushrooms : 

Analysh of muHhrooms, 

I Mature. Buttons. 


' Percrfit. Percent. 

MoiHturo 01.80 00.33 

Dry matt 8. 20 0. 67 

In (lr> iii.itttT ' I 

A«li 12.87 11.06 

Total nit logfii 0.43. 9.30 

Albutiiiiioid iiilropfon 5. 01 1 ' B. 34 

Albiiniinouls 31.31 33. 3R 

Fat 3 72 8. 19 


Vegetable novelties and notions, L. R. Tafi’, II. V. (It.adden, 
and IJ. \\ IIKDIUOK {Michigan iSta. IhiL PJOy })p. 7r~4>.S‘).~There were 
grown varieties of busli beans, 15 of ])ole beans, VJ of beets, 51 of 
tiabbages, 11 of cauliflower, several of (*neiiinbers, 11 of onions, 40 of 
peas, 20 of sweet corn, and 105 of tomatoes. De.scriplive notes and 
tabulated data are givt*n for a ]>art of tlnsse. 

An exiierinient wit h snbirrigating eel(*rv [troved siieeessful and tbe 
inetliod is strongly advocated. 

The following varitdies are reeoinnn*nded : />nt>‘h hcann — (’ylinder 
Black AVax, Butter AVax, Alaniinotli AVax, Red A'alentine, Shah, and 
Flageol(‘t A’^ictoria; pale hcans — BIa<‘k Lima, (Joldtm (’hampion, and 
Golden (duster; hccts — lilcliitse, Half long Blood, and Long Blood : 
ham — for iiiekling, Siberian, AVestfhdd, and Parisian Brolitic; for table 
use, AVhite S])ine, Gi een Prolific, Long Green, rlajianese (dinibing, and 
Albino; onions — Red AVetlnT.^fndd, Addlow Danvers, and Southport 
AAdiite Globt*; peas — Alelting Sugar, Tall u\ Alainmoth Sugar, and 
Dwarf Sugar; sweet corn — first early, Karly \"eiTm)nt, AAdiite Gob G’ory, 
First of All; seeond early, fairly diampion, L(M»t Karly; . mediuni, 
Ilickox Hybrid, Jjandretli; late, ('onntry Gtmtleman, Zigzag, Stowell 
Evergreen; tomatoes — Earliest, Advance, Ignotum, Acme, Optiinus, 
and Tropliy. 

Field experiments to ascertain the influence of different 
mixtures of commercial fertilizers on the yield and general 
character of several prominent garden crops, (\ A. (ioessmann 
{Massaclmsetts State Sta. Rpt. pp, — This <l(»als with the 

continnamte of iiTtilizer exjieriments begun in 1S91 to test the relative 
value of various forms of nitrogen and jiotash, dri(*d blood, nitrate of 
soda, suliihafe of ammonia, muriate of ]) 0 tash, and sul])hato of i>otasb 
being used in 1 lie exjierirnent. In all cases tlie phosphoric arid used 
in the fertilizers was snjiidied by means of dissolv(‘d boneblack. The 
same ]»roj)ortioiiatc amount of nitrogen, jiolash, and jdiosplioric acid 
was applied in each instan(*e. 
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The concluBioDS for the past 3 years indicate that the best results 
are obtained when the potash is applied in the form of suli)liate, and 
nitrogen in the form of nitrate of soda. 

Tables are given showing the yield i)er plat of the several vegetables 
grown, and analyses are given showing the composition and fertilizing 
constituents of each vegetable. 

Observations with different forms of potash, phosphoric acid 
andnitrogen on garden crops, (X A. (Iokssmann {Mansachmetts State 
8ta, JS9Jy pp. — This is a rej)ort on box fertilizing experi- 

ments conducted with various vegetables during the winters of lS03-’94 
and 1894~'95. During the lirst winter 12 boxes were iil](‘d with 300 
lbs. eaeli of a liglit uiunauured loam and each planted with Hanson 
lettuce, New Zealand spinach, Egyptian b(‘ets, and t^Nsex Hybrid toma- 
toes. The fertilizers a|)i)lied to the majoi ity of tln\se boxes eontaiiicd 
potassium oxnl 0,0001 jier eent, i)h<»sphorie acid t).000l p(*r cent, and 
nitrogen 0.0001 per cent, sujiidied by ditferent combinations of com- 
mercial chemical fertilizers. The box fertili^'ed w itli 13() gin, of double 
superphosphate, 300 gm. of carbonate of potash magnesia, and 100 gm. 
of nitrat<‘ of soda prodnceil the best results with all the vegetables 
except beets. A slightly superior result with beets was obtained in a 
box in wdiich the superphosidiate was replac ed by 100 gin. of dissolved 
boneblack. 

The second winter 10 larger boxes were einph\\ed, each holding 750 
lbs. of earth. To 8 of thesc^ boxes the j>vo)M)rtion of feitili/ing ingre- 
dients a]>plied w^as as follows: rotassium oxid 0.0050 per eent, phos- 
phoric acid 0.0014 ]K‘r cent, and nitrogen O.OOll ])er cent. To the 
remaining 0 boxes 0.0050 per cent of phosiihoric acid was supplied. 
The vegetables eiujdoyed w the e\i>eriment weie Lorillard tomato, 
Early Aiiierh'an Hedtop tlTl'inp, and Hawsoii Ntwv Hothouse lettuce. 
Tlie exiieriment was not completed at the time of w riting this progress 
report. 

The apple orchard, E. H. Taft (Miv/titian Sta, lluL I JUpp, 
figs, 5). — This is a popular bulletin on the sul)i(*et of api>lt‘ culture, the 
soil, drainage, selection and idautiiig of trees, pro|>agating, cultivating, 
iniiiiiiig, fertilizing, varieties, insects and diseases and remedies being 
treated of at more or less length. The history of the ai>ple is brielly 
mentioned and its introduction and develo])ment in America noted. 
The cause of recent failures of the apple crop in Alicliigau is discussed, 
and it is believed to be due to the too freciumit custom of allow iiig the 
orchards to grow* up in sod, combined w itJi carehvss methods of prun- 
iug, neglect to fertilize, and cold laiiis in the spring just as the foliage 
and buds are appearing. It is stated that t lie apples growm in Michi- 
gan compare favorably with those from other parts of the United States 
in size, color, tiavor, aiul keeping <[ualitiewS. The best part of the State 
for apple growing is yi the counties bordering on the shore of Lake 
Michigan, where the soil is new' and fertile and the spring somewhat 
0610— No. 4 4 
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backward^ bo that the foliage, beiog slow in starting, is not apt to be 
caught by late frosts. It is given as a general rule that apples will do 
well on any high, strong, well-drained soil that will grow good wheat 
or corn, but, though extremes should be avoided, sandy loams and clay 
loams will often prove satisfactory also. Good drainage is insisted 
upon, either natural or else by 3-in. tile laid at a depth of abont 4 
ft. between the rows of trees. It is urged that before planting to 
trees a previous crop should be grown and well manured, and where 
possible clover should be seeded and turned under before setting out 
the trees. The plowing should be deep. Two-year trees 5 to 7 ft. 
high with f-in. stems are recommended as the best size to plant in 
general, and directions are given for selecting and planting, which it 
is preferred should be done in the fall. It is recommended to plant the 
strong-growing, long-lived varieties 40 ft. apart, while smaller trees may 
be grown without crowding at shorter distances. Squares or triangles 
are recoinmcuded and tigured as being good arrangements for planting, 
but hexagons of early fruiting small trees, with a large, slower bearing 
tree in the center, are also advocated. 

Directions are given for carrying out the usual methods of propa- 
gating, root grafting being preferred and described at most length. 
Top working is advised in the case of weak-growing varieties. The 
following varieties are selected as a list to be jdanted for family use, 
including dessert, cooking, and sweet apples for the different seasons: 
Ked Astrachau, Bough (sweet), 01deubur^>h, Primate, Chenango, Kes- 
wick, Maiden Blush, Shiawassee, Twenty Ounce, Bailey (sweet). West- 
field, Jonathan, Hubbardston, Grimes, Baldwin, Talman, King, Khode 
Island Greening, Bed Canada, Northern Sjiy, and Golden Busset. For 
commercial planting it is recommended that fewer varieties be grown 
and that they consist chiefly of winter sorts. Descriptive notes are 
given on the 21 varieties recommendeii for family use. Directions 
are given for pruning and heading the trees, it bedng urged that dead 
branches be removed cm their appearance, the head kept open to admit 
air and allow easy fruit gathering, the head pruned to a symmetrical 
shape, and that the heads be formed low. It is advised to grow some 
hoed crop in the young orchards, so that the soil may be cultivated up 
to August. A growth of rye during the suniim‘r, to be turned under in 
May, is recommended as serving for inter protection and adding to the 
soil humus. The growing of grass in orchards is strongly discouraged. 

Until the trees reach a bearing age, from 15 to 20 loads of barnyard 
manure per acre applied broadcast ev(‘ry 2 years is recommended!, to 
be rc})laced after the trees reach a fruiting age by chemical manures, 
such as sii]>ply potash and phosjihoric acid being .chiefly employed. 
Wood ashes or the German potash salts are recommended for supply- 
ing potash, and ground bone or dissolved South Carolina rock phos- 
phate for phosphoric acid. If nitrogenous manures appear to be needed, 
nitrate of soda and barnyard manuie may be sparingly applied* 
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For tlie renovation of old orchards the following recommendations 
are made: Gutting down old trees with decaye<l trunks, removing 
dead or dying branches from such trees as have healthy trunks, sup- 
plying well-rotted barnyard manure and wood ashes to worn-out land 
and following this by cultivation, scraping the thick dead barks of old 
tree trunks and then washing with dilute soft soap and thorough spray- 
iug for insects and fungus diseases. 

For remedies against the cankerwonn, codling moth, bud moth, 
and apple scab several applications of Bordeaux mixture and Paris 
green arc urged and a calendar given for the times foi* spraying. 
Directions are given for incparing white arsenic witli lime as a cheap 
substitute for Paris green, and the State law making spraying compul- 
sory is quoted. 

RuBsian cherries, U. P. IIkdkick (Michujan HUi. HuL JJJJy pp. 

— A brief general account of Russian cherries, with favorable 
remarks on their growth at the station and re(*oiniucndatioii8 for tlicir 
cultivation in the northern part of the State. The following summary 
is given by the writer: 

**(1) Tilt' introdiuMion of KiiHKiuii cWnios lu the Puitod States dates from 18S2, 
when ProfeHMor nud<l, of Iowa, and (’liarles of Canada, imported a number 

of variotieH from Kimsia. 

‘*(2) Kuasiaii eherriea are riromiiiended for those localities in Michigan \Nhu*h are 
too cold for the common clierries. 1'Iie> arc for these legions a good siihstituto for 
coiumon cheines. Since the^ ripen \ei.> late, they may for this reason find favor 
with the general growiT. 

(3) The chief cliaracteristicsof the Hussian cherries are: A dwarf, eompaet habit 
of growth; small narrow leaves, uliieli are tliiek and I’niel.^ textured; a deep pur- 
plish^rod, or reddish-blaek fruit, and a peeuliar astringent tlavor which is often 
very pleasant; lea\cs and ilowcrs appear later and th(‘ fruit ripens later than those 
of the coiiiiiion cherries. 

*^(4) The follo>Ning ^a^ietie8 do best on the station grounds: Uessarabian, very 
hardy and prolific ; Itrusstdor Hraiine, fruit large, tree ^ igoroiis and prolific ; Ostheiin, 
one of the best known of the Kussian cherries.” 

Native plums, U. P. Hedkick [MUhigan Sia, ItuL 72/;, pp, 17-21),--- 
Popular notes on the character, cultivation, iiropagation, and value of 
the varieties of native plums. The station orchard contains SO trees 
representing 35 varieties, growing on a well-drained clay loam. Almost 
any soil, except extreiuely’^ sandy i)r heavy clay, is believed to be 
adapted for the native plum, and it is tliouglit that most of the plums 
will grow in all parts of the State, except the extreme northern por- 
tions. It is urged that in jilantiug out the orchards care should be 
taken to employ mixed planting to insure the fertilization of such 
varieties as are self-sterile. Marianna and myrobalan stocks are recom- 
mended for piopagating, the methods of planting and cultivating not 
differing from those employed with the common European varic^ties. 

The most valuable of the 150 native varieties are believed to have 
come from the specios«Pri^ati« amerimna^ P. horiulana^ and P. angusH- 
folia* The native plums are recommended on account of their earliness, 
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great variety, and immunity from diseases and insects. The following 
varieties are believed to be most valuable: Do Soto, Bollingstone, 
Weaver, Wild (loose, Miner, and Newman. Seventeen varieties are 
described. 

Fertilizer experiments with orchard fruits, (J. A. (Ioessmann 
{Massaclivscifti nutate Sfa. lipt, /<S9/, — Tins is a preliuiinaiy 

report upon (*\p(‘riineiits \^ itli fertilizing dilferent ])lats of apples, pears, 
peaches, and ])]uins ^^ith dilferent fertilizers. Five jdats are being 
employed in the e\])eriment, 1 being left iiiimanured as a check, 
whil(‘ to the otli(‘rs are applied, r(‘sj)eetively, barnyard manure, wood 
ashes, ground bone, and muriate of potash, and ground bone and sub 
phate of iiotasli and magnesia. The tertilizer is a])plied as a toj> dress* 
ing in the spring or fall. Cultivat<*d erops aie annually grown between 
tlie rows of trees. The <‘X])eriment, whieh was begun in 188J>, will be 
coiitimied foi several y(‘ars. 

Seedling strawberries, (’. A. Keffeu { Missouri Sia. BuL ^>2^ 
pp, 1J)» — Notes on a seiies of exiierimmits with seedlings from dandy, 
Bubach No. o, (Crescent, Lady Busk, and W arlield No. li. No attempt 
had been ma(l(‘ to eross ba tilize the tlowers from which thes(^ sca*dlings 
were ]>roduced. and so only the female jiarmit was known. However, 
as the plaids A\ere in a plantation of about 100 varieties, the male par- 
entage vas probably (piite mixed. Both i>erfeet. and pistillate jdaiits 
were ]MO(lue<‘d among the seedlings of each variety, the condition of 
the parent being dujdieateil in a majority of the seedlings. There was 
a strong ten(lenc> toie])roduee ceitain marked charaeteristies of the 
parent, but as a nile there w’us eonsideiable variation. Some of the 
l)e^^ varieties seemed to lie superior to the old from whieh they eame, 
and were selected for further testing in tlie future. Tabulated data 
are given for 24o ot the s<*edliugs. and tin* same ]»oiiits of the j)areut8 
cited for <*omj)arison. 

Small fruit notes, ll. Taft and 11. P. (iLADDEN (Michigan Sta, 
BuL pp. IV).~This contains elaborate descriptive notes and tabu- 
lated data on tests of numerous varieties of straw berries and raspber- 
ries, 130 varieties of strawberries having been grown, 25 varieties of 
black and 20 varieties o(* red rasjiberrics. The yields from 40-ft. 
rows each of 15 varieties of strawberries were compared, Aftoii leiuling 
with a yield of HP/ (jt., followed by No. 4 (J. S.) and Bird, bearing 
and 15*/ (jt., respectively. 

Grape culture, 0. A. Kei fek (Mimturi Sta. Bnh 2 .% W. 27 ^ Jigs. .0),^ 
An illustrated po[)ular artiede on the projicr (‘are ol’ grapevines and 
viiH^yards. Instructions are given for the selection of varieties, ]>laiit 
ing, cultivation, pruning, training, rem^wing, siiraying, and bagging 
Lspe(‘ia] str(‘ss is laid on training, and the Ibllowing systems are 
described and cl(‘arly figured: Long arm and sliort spur, horizontal cor- 
don, Icnv renewal, high renewal, Kiiitfen, and Munson. Formulas are 
given for Bordeaux and carbonates of coiipcr and amuioiiia luixturos, 
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The following varieties are rocoDimerided for Missoari: Bhwlc — Moore 
Early, Worden, I*otter, Concord, Eaton, Black Deliaiice; white — Jessica, 
Elvira, Tlayes, Moore Diamond, Empire State: red and amber — Dela.- 
ware, Brighton, Wyoming lied, Ideal, Jefferson, (Joetlie. 

The main points are summarized as follows: 

‘‘With few oxceptioim grapes of the Tiubruscji npeeies, (ifwliich Coiieord may ho 
taken as the tyim, are the most natiNfaetory for ‘•eneral jilaiiting. 

“A warm, rich, welhtlraincU soil in best for the gr.tpe. 

“Almost all vines should be plaiitcMl at least S ft. apait, . . . 

“Strong l-year-oI<l vines are most ilesirable for ))lanting. 

“Thorough shallow <‘uUivation IS essential. . . . 

“The pruning of the first two sears must he ilone w ith reference to the system 
under which the vine is to be trained after it begins fruiting. During this time the 
vine should become thoroughly established. 

“The be.st time for tin* prinei]>al jiruning is soon after the leaves drop in autumn, 
but pruning can he doin* at anytime during the wintoi when tlie vines aie not 
frozen. Summer pruning consists in pinching lateral br.inches in order to encourage 
the development of the fruit and the b(*aiiiig vv'ood toi tin* succeeding year 

“The long arm, shoit spur system of training is nsualfv the most s.itisfactory for 
the inoxperieiici'd grower, but the renewal systems an* liighfv recommended. 

“The most satislaetoiy way t<» biing a iH*gIected \ ine into v igorous growth is to 
cut the V iiK' otf at the ground, and train the shoots that will spring from the stub 
on one of the renewal sv stems. . . . 

“The principal diseases of the grajM' are powdery mild<*w and Idaek rot, both of 
which can ho eontrolb‘<l h> spi av ing with Hordeanx mixture. . . . 

“llagging the grapes as .soon as the bloom has fallen will jirevont rot, and tho 
fruit is iiion* heaiitifnl when grown in hags.** 

Horticultural experiments (Thirteenth Upt. Teehnical Edneation 
Committee, Kent, hhujtand, pp. — Tlipso consist mainly of 

fertilizer cxperiimMits with stranvlMnrics, ]H)t}it<H*s, beans, jiciis, dwjtrf 
beiins, and S(*arlet rnninns. liuillof the* cxjun lincnt s irrcgiihir fertility 
of the soil prod need I'onfnsing rt‘snlts, bnt the general indication was 
that the nse of ehemiciil fertilizers wais benelieial. Stnt wherries pro- 
dueetl the largtxst yields wlien litt(*red with .Ntraw and tojedressed with 
nitrate of soda. An experiment in spraying iiotaitoes with a solution 
of copper snljdiate and sodium earl)onate prodneed ln‘a]tliy, thrifty 
foliage, whih‘ nnsprayeil jdants lost their lea\es early. 

To prevent theattaek of fruit trees by the (‘at(*rpillars of the mottled 
umber moth (Hyhernia defoliaria) and th(» \vintc*r moth (Cheimatohia 
brinnata) various fruit trees and nut hushes were handl'd witli grease 
mixtures. It was found that a band 1) in. in width was etfeetive in elieck- 
ing the ascimt of the female moth. 

Preservation of fruits in chemical fluids for museum purposes, 

W. Saunders (Trans, Eoy. Sov. Canada, pp, U.'i, Ufi), — Brief 
notes on some experiments with various solutions for the preserving 
of fruits in their natural colors and forms. Kerosene is preferred for 
preserving strawberries; a 1 or 2 per eent aijui'Diis solution of boric 
acid for red and black eherries, currants, and other dark fruits; a 2 
per cent aqueous solution of zinc cUlorid for light-colored fruits, and a 
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solution of salicylic acid for dark colorcd i^apes. For brightening up 
and bleaching discolored specimens of white or yellow fruits sulphur* 
ous acid, 4 oz. to a gallon of fluid, was found a useful addition. 

Report of horticulturist, J. F. C. Dr Pre (Soulh Carolina Sta. Ilpt. ]S94t pp. 

— A popular report on the work of the year, exporimeiitft with various garden 
vegetables, Irish potatoes, and iiiolons being especially imdertaken. The station has 
equipped a small cannery, where the crop of tomatoes has been (*auned. 

Casabanaua (Benincasa cerifeta), J. D. Nt)RMANi> (Texan Farm and Ranch, 1895, 
Sept, 21, P- 1 ^)’ — Notes on the wax gourd m grown in Louisiana. 

Edible and poisonous mushrooms, with atlas, J. Costantin and L. Dufour 
(Petite flore den champifjnons comentihlen ei veneneux, Paris: Paul Dupont, 1895), 

Mushrooms considered in their bearing on medicine, L. M. IiAUTEKR (Lee 
champiijnonn consUh'ren dans hum rapports arec la mHevine. Paris : J. li. Jiailliere et fils, 
pp, 508, 2 >ls. 10, figs, 105). 

Truffles of Cyprus, Smyrna, and La Calle, A. Chatin (Compt. Rend., lit (1895), 
No, 9,pp,8G7-870), — Descriptions and notes are given of Terfvzia clavvrgi and T, leonis. 

The preservation of vegetables, L. R. Takt (Ainer. Agr. (middlv vd ), 189'i, Oct, 
19, p, 380). — Directions for keeping roots, onions, squashes, sweet ]>otatoes, celery, 
cabbages, and potatoes. 

Cold storage and preservation of fruit from an engineer's point of view, N, 

Selfe (Jour, t'ouucil of .igr. Tasmania, 1S95, July, pp. 08^71). — A popular article in 
the nature of a review, witli suggestions. 

Concerning the guava of Sardinia. V, SEsrrxi (Staz. S})er. Agr. Dal., ?.V (1895), 
No, 0, p)K 8S:hJ89). 

Peaches and other fruits in England (F. S. Dept. Agr., Section of Foreign Mar- 
kets C\re.l,pp. J).— A brief report on peaches, nectarines, and pears in Kngltsb 
markets, with reeomim*ndations for gathering, vari<dies, and packing of fruits to bo 
sent from America to Englaml. It is believed that choice fruit, if well packed, will 
obtain a satisfactory market in England. 

The Russian tree fruits in America, I, II, and III, T. H. liosKiNs (Garden and 
Forest, 8 (1895), Nos. 880, p. 2 JO; 881, p, 280; 88?, p. ?4f:). — The first article deals with 
the history of the intniduetioii of Hussian apples, first made about 1870, TetofHk 3 % 
Duchess of Oldenbnrgh, an<l Ited Astraeban being the varieties imported ; the second 
with their development in America and adaptability for the Northern States; and 
the third with the successful growth of ]iearH in America. 

Notes for amateur fruit growers, F. M. Hailey ((Queensland Dept, Agr. Rul. 5, ser. 
2,pp. 32, figs. A). — These consist of various popular <‘ultural and botanical notes on 
orchard and small fruits and grapes, to which is appended a list of fruit-bearing 
plants that have been introduced into the colony. 

Fruit from the orchard to the buyer, L. (J. Courik (AgJ. Gaz. N, ffales, 0 
(1895), No. 7, pp, 405-178). — Directions for gathering and packing. 

The Woburn experimental fruit farm ( J<//. Students* Gaz,, 2895, July, j}p, 145, 
140; and Nature, 52 (1895), No. 1351, pp, 508-510), — A report is given of the progress 
made at this station in the study of horticulture, os])eeiall 3 ^ as applied to hardy fruits. 

The Logan blackberry (Meehan's Monthly, 5 (1895), Ah. 9, p. 170),— Tho ripening 
in the vicinity of Philadelphia of a few berries of this new fruit is mentioned. The 
canes are liable to winterkilling and should be covered during tho winter. 

A study of strawberries, S. H. Heicjks (Rpt. Pa. Rd. xigr, 1894, jpp, 207-212).— 
Notes on varieties grown on the grounds of tho United States Department of Agri- 
culture in 1894. 

On the use of hybrids in the restoration of the vineyards of Jura, «T. Roy* 

CHEVRIER (Prog. Agr. et Vit, 12 (1895), No. 38, pp. 311-310). 

Pruning grapevines, 0. C. Hutz (Rpt, Pa. State ltd. Agr. 1894, pp, 226-232, fige. 6), 

Budding of grapevines, L. Degrully (Prog, Agr. et Fit,, 12 (1895), No. 23, pp. 
597-600). 
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Budding ai ai^liad to the vineyard, P. Oahuzac (Le greff6 en c^eusson appli- 
gnde a la vignohU, Mar miles: IK Blanc f pere, 1895 ^pp, 05). practical guide to the 
grafting of vines by budding. 

Concerning grapes resistant to black rot, L. Dkqrully {Vrog. Agr. el Vif., 
1^ (2895) No. S8y pp. $07-310), 

The best five grapes for Kansas, S. C. Mahon (Kansas State Bd, Agr. Rpt, 
1895, pp, 141-144), — The varieties Concord, Worden, Hayes, Etta, and Woodruff are 
recommended, and directions are given for the cultivation, training, and pruning of 
grapevines. 

Grapes for South Texas, II. M. Stringfellow (Texas Farm and Ranch, 1895, 
Sept 21, p. 10). — Notes on suitable varieties. 

The symbiosis of stock and graft, H. V4»chting (Ahs. hg E. F. Smith in Amer. 
Nat, 1895, fluly,pp, 615-621). — Among the plants grafted \\ere beets, potatoes, and 
tomatoes. The conclusion is roaclu'd that either th(‘re ate no such things as graft 
hybrids, or else they are limited to a small number of plants. 

Carnation culture (Rural Nav Yorker, JS(Yt, (h t. 1,\ pp. hM/, <;.s7).— A brief outline 
of the culture of carnations in Pennsylvania, with notes on the kind of greenhouse 
desirable. 

A chart of the correct colors of flowers, P. 8. Matthews (Suppl. Amer. Flonsi, 
1895, Aug. 17, opposite p, 34), — The representation of 'Mi colnis and shades. 

Practical dictionary of horticulture and gardening, (1. Nicholson (Dieiionaire 
pratique d* Horticulture et de Jar dinage. Paris: O. Doin, 1S95. Edited, in French, by 
Mottet and others). 


DISEASES OF PLANTS. 

Spraying for the prevention of fungus diseases, J. CuAia (Can- 
ada Ventral Ejcptl. Farm liuL ii3, pp. 1-17, Jigs. ph. — The untlior 
gives iK)imlar iufurniatiuii relative to various fungus diseases and sug- 
gests methods for their prevention. Forumlus are given for various 
spraying mixtures and different forms of spraying apparatus are 
describtHl. During the past year experiments were conducted on 
peaches, idums, chenaes, pears, and ap))]es to determine the extent to 
which the diseases were prevented, and the profits from spraying. In 
every case the diseases were less prevalent upon the sprayed than the 
un8i>rayed trees. 

In the case of tin*- peaches the sprayed trees showed 3 to 4 per cent 
less rotten fruit than the uiisprayed. 

In the case of the plum trees treated the fruit on the sprayed trees 
was considerably larger than on the checks and «*onld readily be sold 
as first-class fruit, while that from the nusprayed trees could hardly be 
classed as “seconds.” 

In the case of the cherry ti'ees treated there was fl times as much 
fruit picketl from the sprayed tree sis from the nusprayed one. In 
another case a sclecstod sprayed tree yielded 130 lbs. of fruit which 
netted $9.25, while a selected nusprayed tree of about equal size yielded 
17 lbs. of fruit which netted but $1.20. 

The pear trees which were sprayed for the leaf blight and cracking 
and spotting of fruits yielded 75 per cent more marketable fruit than 
the nusprayed ones. 
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Sprayed apple trees yielded 24 per cent more flrst-class fruit, 6 per 
cent less second-class fruit, and 18 per cent less tliird class fruit than 
the same number of unsprayed trees. 

The author also g^ives a sprayinjf calendar which combines treatment 
for the prevention of insect and fun^^us attacks. 

The pests of the orchard and garden, L. H. Taft and G. O, Davis 
(Miehif/an Htn, Bah pp. 69). — A popular compiled bulletin, 

containing? information in re^?ard to the a(*lion and use of fungicides 
and insecticides, ^^ith formulas for their preparation, and a tabulated 
spraying calendar. A general life history of fungus diseases is given 
and the habits and transformations of insects brieily discussed. The 
bulk of the bulletin consists of illustrated descriptive and remedial 
notes on the insects and diseases of the apple, peach, pear, cherry, 
plum, quince, grape, strawbiary, raspberry, blackberry, (uirrant, goose- 
beny, cabbage, cucumber, squash, pea, bean, and toujato. In conclu- 
sion is given an illustrated description and discussion of various forms 
of spraying apparatus. 

Spraying apple trees for fungus and insect pests, (h A. Keffkr 
{MhHHouri Sia. />?d. , pp, Jiff. /). — Experiments were eonducted in 4 

orchards on the prevention of fungus diseases and insect attacks with 
strengths of Uordeaux mixture varying from 2 to (> lbs. <‘opper sul- 
jdiate to 50 gal. of water, to which was added 2 oz. of Paris green per 
barrel. The trees were en 5 or 4 aiqilieations of tlu» fungicide. The 
author’s summary shows that 4 applications were more efficacious than 
3; tliat the weakcu* solutions seemed about as elfective as the stronger; 
that apple scab was largely cheeked; that a second <*rop of scab was 
entirely prevented and the Urst crop nearly so; and that the addition of 
Paris green had no apiweciable efte(*t in diminishing the injury by the 
codling moth. 

These results were obtaiiu'd in a very dry season and might have 
been modified had there been the usual amount of rainfall. The results 
in the 4 on hanls weie not entirely ])arallel, but the summary applied 
in somewhat varying degree to each. 

The vegetable parasites of useful cultivated plants, A. X. Bkiilesk (I parasHH 
vegctali (Idle pianie coltivaiv ulili. Milan: F. VallarUi, 1Sl)o,pp. JIO). 

On a remarkable appearance of Nectria cinnabariua and the manner of the 
propagation of the fungus, Beiiuens {Z(»vhr. PJianzenkrank.^ ft {lS0o)y No. 4^ pp. 
19S-J0S). 

Concerning the promotion of fungus spore germination through cold, J. 

Ekicksson {(knibf. Halt, und Par. Jlltj.f 1 ilS9o), Ao. i:,-U:^piK Jg. 1). 

Recent investigations concerning Fhoma betas, Frank {ZUvhr. diui. Ver. 
Buhenzuvkvrind.f ISOr,^ jyp, 1,77^ 271; aha. in Centbl. liakt. und Par. Mlg., 2 {1896)^ 
No. 19-10, pp, 993-990). 

Observations on Fhoma betae, E. J. McWeeney {Jour. Hoy. Agh Roc. England^ 
aer. S, e (1899), No. 28, pp. 903-968, fuja. 9). 

Concerning the vegetable parasites of the sugar beet, A. Stift {Centhl. liakt 
und Par. iUq., 1 (1895)^ No. 13-14 ^pp. 489-497). 

On the spread of the root disease of sugar cane, F. A. F. 0. Went ( Weal Jwm 
Sugar Sta. Contr. 20, pp. 18-21, pi. 1). 
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▲ ^seaia of itigar cane due io Maraamiua aacohari n. sp., J. H. Wakkke 
(Ea$t JAva Exjpt Sta, Contr, 16^ a. tier,, pp* Iftyfign. />). 

A diaeaae of sugar cane caused by Coniothyrium melasporum^ PiiitLiKux 
and Dklacroix {JUv, Agr, tile Maurice^ 9 (ISOft), No. 7, pp. 160-100). 

Is the ability to withstand rust constant or not? J. Ericksson (Ztschr. 
PJtanzenlcrank.f 5 {1890)^ No. 4, pp. 108-300). 

Bacillus tracheiphilus, n. sp., a cause of wilting in various cucurbits, K. F. 
Smith {Cenihl. Bal t. und. Par. AlUj.y 1 {1805), No. 0 and 10, pp. 804-874). — A descrip- 
tion and biology of a bacterial disease of cucurbits. The imcilJus is found in the 
larger vessels of the xylem. 

An unusual appearance of Ascochyta pisi upon peas, F. Kui'GKR {('enibl. 
Jiaki. und Var. AUg., 1 {1808), No. 17, pp. 030-034). 

Disease of pepper plants, («. Mas.skb (Kew Mine. Bui. loi, pp. 17S-1S0). — An 
account is given of the ravages of Dnnatophora uef atrijron the black jieppor in India. 
The prom])t burning of all diseased plants is advised as tin* only relief. 

Potato diseases, J. Ff.F/u*iiKtt (Panada Central Exptl. Farm Bui. 33, pp. 34-37, 
figs, .!?).— Tins author rejsorts ujusn the early and late blights of ]H)tat(u‘8, for which 
applications of llordeaux mixture are leconuuended, and upon potato scab, reconi- 
mending that the seed tubers be treated with corrosive sublimate solution. 

Report on an Investigation into the potato diseases prevalent in the Clar- 
ence River District (N. S. Wales), li. Hki.mh (Agl. Gaz. N. S. Wain, 0 (1803). No. 
6,pp. 810-333. pht. 'riie disease treated at most length is ^‘wet rot,” w hieh the 
author asenbes to the netuin of JiaeilluH amglohavter. 

Potato blight and the means of combating it, \\\ IIkss (FUhUng^H landic. Ztg., 
44 (1803), No. 17, pp. 331-3:7). 

Treatment of a fungus disease of tomatoes, X. S< iiNKinr.u ( Her. Ilori., 07 (1893), 
No. 18, pp. 481-487). 

Black knot of plum and cherry, J. Fraig (Panada Peniral Expil. Farm Bui, 33, 
pp. 33-34, Jign. 4).— The author gives eoiupiled information relatiNO to the attack of 
the plum and elierr> b\ the fungus Ploterighiia mortuma. The information was com- 
piled largely from New York State Station Ibilletin 40 (E. S. H., 1, p. 55), New Jersey 
Station Jbilletin 7S (K. S. H., 3, j). otH), and ^ew York Cornell Station Ibilbdin 81 
(E. S. K., 0, p. 1108). The Ontario aet {lassed in 1893 relative to peach yellows and 
blaek knot is bnelly quoted. 

The ftclerotium disease of Prunus padus and Sorbus aucuparia, M. Wouoxm 
(Mem. Jmptr. A end. St. l^derahurg, ftn’. 8, 3 (ISO.'*), No. 1,pp. 38; 'aim. in But. CentbJ., 08 
(1803), No, 4-3, pp. 143, t4i,; aim Zischr. Pjlau:enkrank., 3 (1893), No. 4, x)p. 380-340, 
pi. 1 ), — Thu author deseribes Selerotinia padl and S. aueuparia. 

Mildew and black rot. A, Carre (Prog. Agr. <i Fit., 13 (1893), No. 80, pp. 89-08). 

Report on black rot of grapes in the Department of Aveyron in 1894, G. 
Lavergnk (Bui. Min. Agr. France, 14 (1803), .\o. 3, pp. 100-171). 

La Maromba a grape disease of Portugal {Prog, Agr. et Jit., 13 (1893), No. 38, 
pp. 830-333). 

Concerning the yeast and mildew fungi of grapes, H. Eckknkotii and R. 
IlKlMANN (('entbl. Bait, und Par. AJlg., 1 (1803), No. 13-10, pp. 330-3^30, jig n. 0). 

* Begonia rust (Gard. Phron., ecr, 8, 18 (18!*3), No. 430, p. 337). — A disease of bego- 
nias supposedly duo to a fungus assisted by poor ventilation is brielly mentioned 
and /lovrers of sulphur recommeudod for its 2 )reveution. 

The carnation rust (Meehau^e Monthlg, 3 (1893), No. 9, pp.109, 170, fig. 1 ). — Brief 
illustrated notes are given of Uromycn cargophyllinm. 

Conoerning hexenbesens on Prunua pseudo-cerasus, M. Siiirai (Bot. Mag. 
Tokyo, 9 (1893), p. A7; aim. in Jlcdwigia, 84 (1893), No. 4,Bepcrt., p. 117). — The author 
states that the trouble is due to Taphnna pseudo-cerasue. 

Combating cane diaeases, J. II. Wakker {East Java Expt. Sta. Conir. 4, n. ser,, 
pp. S7-39). 
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Black rot and the ealta of oopperi L. DsGituiXY {Prog, Agr, et Fit, iS{t8B$), JSb, 
SO, pp, 82-S8), 

Destruction of microdrganisms by formol, F. Jban {Ind, Lait, SO {289$), JHo, 
S$,pp. 209-821, fig, 1), 

Contribution to the knowledge of combating the Baroina disease {Ztsohr, goo, 
Brauw,, 18 {1895), Nos, 8-10; also Centhl. Baht, und Par, Allg,, 1 {189$), No, 17, pp, 
641, 642), 

Age of Bordeaux mixture, G. H. Powell {Garden and Forest, 8 {189$), No, S9$,p. 
S78), — The author states that Ihmlt^aux mixture that lias been preptired a long time 
precipitates more readily than fresh, hence must bt^ agitated more. Experiments on 
potatoes showed it possible to apply the mixture well at the lu^giuniug; but through 
precipitation the last of the plat would got no copper or lime, the earlier application 
having exhausted thorn. 

A new method of using the potassium ferrooyanid test, E. G. LoDEMAN(Gardsfi 

and Forest, S (LSYW), No, Sifl, p, SSb), — The author advocates dropping the Bordeaux 
mixture into the iiotassium forroc>anid solution. When enough lime is present the 
solution v\ ill not show any change. It is best to use this in a shallow dish or saucer 
to better see the odect. 


ENTOMOLOGY. 

The army worm, L. O. Howard ( IJ, N, Ikpt, Agr.j Division of Ento- 
mology Circ, j)p, 5, Jigs, J ), — A brief goiiemJ aud iiopular illusti*ated 
account of Leuvania nnipuncta, giving the life history, habits, remedies, 
and natural enemies. Rotation of crops, clean cultivation, and winter 
burning of infested fields are recommended, but it is believed that inva- 
sions of the insect will be speedily cheeked by the numerous insect par* 
asites preying upon it, one of which, the red tailed tachina tly (JVmorcra 
lencanicc)^ is described and figui ed. 

The carpet beetle, L. O. Udward ( TJ, 8, Dept, Agr,j Division of 
Entomology Circ, 5, pp. /, fg, 1), — A brief general aud jiopular illus- 
trated account of Anthrenns scrophulariw, giving tlie life history, habits, 
aud remedies. It is stated tliat when this insect has once taken pos- 
session of a house it is very difficult to eradicate. Carpets should be 
taken uji, thoroughly beaten, and sjirayed with benzine. The rooms 
should be thoroughly cleaned, and kerosene or benzine jioured into the 
cracks of the floors and under the base boards. Jt is also suggested 
that tarred roofing i)aper be phujed under the carpets. Laying a damp 
cloth over tlie carpet and ironing with a hot iron will destroy the insects 
immediately beneath it. 

The Mexican cotton boll weevil, L. (). Howard {U. 8, Dept « 
Agr,j Division of Entomology Circ, 6’, pp. 5, Jigs, 3), — This is a prelimi- 
nary report on the life history and best methods of combating Anihono- 
mus grandis, Avbich in 1894 appeared in damaging numbers in the cotton 
fields of southeastern Texas, whither it has spread from its original 
home in northeastern Mexico. A map is given showing the distribu- 
tion of the weevil in Texas and Mexico as known at present. The 
weevil has been confused with the glassy-winged sharpshooter, which 
is also figured as a means for distinguishing the 2 s^iecies. 
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There are from 2 to 4 or more annual broods of the small grayish 
beetle feeding in the squares and bolls in both the larval and adalt 
states. A number of larvm may infest the same boll. The eggs are 
deposited in the opening buds, and these, as well as the older bolls, 
either die outright or become stuntc^d or dwarfed and useless for matur- 
ing cotton. The life history has not yet been worked out sufficiently to 
warrant the recommending of remedies as certain, although spraying 
with arsenites is suggested for the killing of the adult weevils. It is 
also advised that affected bolls be picked and burned, and that rotation 
of crops be employed. 

The pear tree psylla, i\ L. Mablatt {U. S. Dept. Agr., Division 
of Entomology (Jire. 7,pp. fl^figs. G ). — Illustrated descriptive notes on 
the life histx)ry, habits, natural enemies, and treatment of Psyllapyri- 
eoUij with special reference to the serious invasion of the post in 1894 
in a large pear orchard in Maryland. The atta(*k was so overwhelming 
that the honeydew is rei>orted to have covered the leaves and twigs, 
dripi>ed from the leaves, and run down the trunks, forming a discolored 
circular spot on the ground for several inches around the bases of the 
trees. The leaves and fruit were blackened and fell in great numbers 
and were covered by the smoky fungus Fnmago tfalieina growing in the 
sweetish liquid. Older trees were mon‘ seriously attacked than were 
younger, the varieties Duchcvss, Ilartlett, and Dwarf LawreiuT suffering 
most. It is believed that the psylla was introduced on stock obtained 
from a New York nursery in 1«S99, and that th(‘ time elapsing before 
this outbreak was due to some local climatic condition. Five broods 
were noted, the last two being very scanty in numbers. The lace- 
winged fly (Ffirysopa oculata) seen actively and numerously em- 
ployed in destroying the psyllas, and its life history is briefly given. 
The ladybird (Adalia hipuneUita) also aided in the work of repression. 
Spraying with strong solutions of kerosene emulsion in early spring, 
at the time the eggs of the first brood hatch, is recommeiided, and the 
use of Bordeaux mixture instead of watm’ to dilute the kerosene emul- 
sion is advised. Winter spraying with kerosene emulsion to kill the 
hibernating adults is also suggested. 

The imported elm leaf beetle, 0. L. Mablatt ( U. S. Dept, Agr.^ 
Division of Entomology Circ. Sj pp. 4^ Jig. 1). — Bricd’ illustrated descrip- 
tive note^s on the life history, habits, and remedies for Galerucello luteola. 
It is stated that in its southern range — Maryland, Virginia, Delaware, 
and southern New Jersey — there are 2 annual broods, with occasion- 
ally a third, but that farther north there is only 1 well-marked brood. 
The American elms were but slightly attacked, the Burojieaii species 
suffering most. Spraying with arsenicals is recommended as the best 
treatment, as by this means both larvae and adult are destroyed. It is 
urged that the s]iraying be begun as soon jis the insects appear on the 
trees in the spring. 
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The elm leaf beetle (Oonneeticut State Sta, BuL 121 ^ pp, fig. 1).^ 
Brief popular notes on this shade tree i)e8t, with details for its destruc- 
tion. Spraying with a solution of slacked lime and Paris green is 
recommended, to be applied by powerful fori^e pumps and long hose. 
If spraying the trees is impracticable, destroying the pupa^ by means 
of pouring kerosene emulsion on the ground under the trees should be 
done. 

Cankerworms, I>. W. Oo<^>niL.LETT {V. S. Dept. Agr., Division of 
Entomology Cire. ser. 2j pp. /, figs. 4 ). — A popular description and 
account of the life history and habits of the spring cankerworm 
{Paleaerita vernata) mid fall cankerworm (Anisopteryr pometaria)^ y\'ith 
recommendations for treatment. Banding the trees with some sticky 
substance to i)revent the ascent of the wingless female moths and 
spraying the infeste<i trees with arseni<»als is advised. 

The harlequin cabbage bug or calico back, L. O. Howard ( S. 
Dept. Agr.^ Division of Entomology (lire. 10^ Her. 2, pp. 2^ fig. 1). — Popu- 
lar notes on the appearance, distribution, Hie history, habits, and treat- 
ment of Murgantin histrionica. The planting of trap strips of mustard 
or radishes in cabbage fields on which the bugs will collect, and where 
they may be destroyed by sjiraying with kerosene, is recommended as 
the most etlicient remedy. TrisHolcuH miirgantiw is mentioned as a 
parasite in Louisiana. 

The rose chafer, F. 11. Chtttendi^n (T. S. Dept. Agr.y Division of 
Entomology (^ire. Ilj pp. J^fig. 1 ). — A short illustrated popular ]»ai)er 
on the distribution, life histor\, and habits, food jdants, and remedies 
for Maerodaetylus suhspiuosns. It is believ^e<l that spraying with the 
different insecticides is of no avail, and hand picking or jarring from 
infested plants on to sheets saturated with kerosene arc proposed as 
the only sure nutans of reducing the numbers of the Plowing 

and harrowing infested ground in the si>ring is advocated for the 
destruction of the larvie and pupa*. 

The San Jos6 scale, W. 0. Stdikhs and W. K. Bkitton ((Jounee- 
ticut State Sta. BuL pp. O-U^ figs. 7). — Illustrated iiopular descrip 
tivo notes, chieHy com])ih‘d, on Aspidiotus peruieiosusy its life history, 
habits, ravages, and treatment. The pest has made its appearance near 
New London, (Connecticut, in a pea<‘h orchard to which tlu‘ trees had 
been imported from New Jersey. Tlie use of a strong solution of whale 
oil soap has (diecked the scale, and it is believed it will soon be stamped 
out. Fumigating with hydrocyanic acid gas and spraying with resin 
washes or kerosene emulsion and ])otash washes are also recommended. 

Experiments with chinch bug infection in 1894, F. H. Hnow 
(Kansas State Bd. Agr. Dpi. IHOA^ Mar. 31, pp. I^d-^ICAJ ). — A condensed 
statement of the experiments in combating the chinch bug with Sporo- 
trichum in 1894, the results being favorable and the bugs su<*cumbing 
to the fungus in gn^at numbers. The at tack in 189 4 was iiuich less than 
the preceding year, due, it is believed, to the extensive distribution of 
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tbe ftiiigns in that year. Notes are given on one experiment to illustrate 
the manlier in which the Sporotrichum increased among the bugs and 
destroyed them. 

Remedies for ilea beetles, C. M. Weed (New Hampshire Bui 
29^ pp. 7^ figs. 6*).— This is a brief imcount of the life history and habits 
of the cucnmlKH’ liea beetle (Vrepidodera cucmnerls) and the striped 
tiea beetle (Phyllotreia r their ravages and treatment. The best 
results were reached by spraying with a solution of slacked lime and 
Paris green and with Bordi^aiix mixture. These insecticides may be 
applied with a force pumii set in a bucket or tank, or else by means of 
a knapsack sprayer. These ditierent forms of apparatus are figured. 

Remedies for the horn fly, <\ M. Weed (New Hampshire 8ia. Bui 
28j 2>P- fig^- 2 ), — This consists of brief illustrated jiopular descrip- 
tive notes on the life hist^uy and treatment of this jiest. The use of a 
mixture of crude cotton seed oil or tish oil 3 parts and pine tar 1 part, 
or of crude cotton seed oil or tish oil 100 parts and carbolic' acid 3 
parts, applied by means of a brush, sponge, or cloth is recommended. 
An experiment in spraying the cattle with a mixture of kerosene 
emulsion and tobacco d<‘(‘oction produced favorabh' results. 

Some new species of Old World Hymenoptera, K. W. Konow ( Wiener eni. Zig., 
li {JSU't), No. .1, pp. 'J-7S). — 'IVcbnnal deMTiptioii ol 13 new K]M*eie8 from the Old 
World. 

Tbe paraplasm of tbe epidermic cells of insects. .l.OuAriN {('ompt. liend.^ 120 

{hS0:i), No. 2.1, pp IJS:-12.SS). 

Report of tbe entomologist, K. i\ Stiiunr l*a. State lid. Jgr. 1S04, pp. 

ISO-IOS). 

Beekeeping in Russia (.Hm. in Jonr. [Jintish] lid. \gr.y ? No. t,pp. 1-S). 

Tbe most desirable stxaixi of bees, A. F. llitoWN ( Florida larmer and Fruit O'reieer, 
IS.O'f, Sept. pp. (Jfi). 

Winter and summei protection for bees, A. Oale {Agl. (iaz. N. S. Wales, *l ( MYA>), 
No. .'i pp 209-3/0, Jigs. ,1). 

Bnemies of tbe honeybee, (». G. <»koff ( A*;#/. Pa. State lid. Agr. tS94, pp. 212- 

211 ). 

Icitwayi in cattle, I). HruiiEox {Agl. Jour. Capt Colon g, S {1292). No. !'>, pp. 
SS4, Tho author history of introduction m Cajio I'olonj , s>ijiptoms, and 

treatiiiunt of J*soro])tK’ cuuhtMl h.\ Psoroptis horis. 

On sheep scab in its relation to sheep husbandry, U. T. llRowx i^Jour. Nog. 
Agl. Soe. Ffigland, sei . //, 0 No. 2.i, jip. 229-.%4U figs. 2).—X dosoription of tho 

inito and notes on the diagnosis and treutineut of the disease. 

Rotes on some genera and species of New Zealand Coccidse, W. M. Maskell 
(/iwn. and Mag. Nat. Hist , Hi {1S92), No. 91, pp. /^9-13S). 

The oat cecidomyid (Cecidomyia avense), P. M vrc iiAL(rom 7 )t Rtmd., 1/0 (iA\9J), 
No. 2S, pp. 12SS-m2). 

The potato stem-borer (Miehati's Monthlg. 2 (/SOI), No. 9. pp. 170, 171, Jigs. 2 ). — 
Illustrated notes are given of Trichoharis S noiata and the injur.v it does to the 
potato stein, abstracted from New Jersey 8tatiou ihilletin 109 (E. S. R., 7, p. 41). 

The mole cricket, V. Maykt {Prog. Agr. et Fit., U {1S97), No. 19, pp. 491-495, 
pi. 1).— Notes on (iryllotalpa vulgaris. 

Injurious insects, J. Fletcher (Gaiiada ('entral Expil. Farm liul, 23, pp. 1S-2S, 
figs. 4),—k. brief popular classification of injurious insects by their mouth parts, 
With mommeudatmus for twtmowt of their ravages, directions for preparing and 
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applying insectioideB^ and illuatrated descriptive notes on the codling moth anil 
plum ouroulio. The insects are divided into biting, boring, and sacking insects; and 
in general spraying with Paris green is recommended for the first, washing with 
carbolic acid emulsion for the second, and spraying with kerosene emulsion for the 
last. 

Noxious insects, T. W. Kiuk (New Zealand Dept, Agr, lipt, 1894, pp, 80-10G ), — 
Illustrated descriiitivc notes giving the life histories, ravages, and treatment of 
various injurious insects, among which are the crane lly, Hessian fly, potato grub, 
cabbage moth, cineraria fly, white scale, and hot fly. The Hessian fly has done con- 
siderable damagt^ and threatens more, but it is hoped that by cultural methods and 
the use of natural enemies the attack will be abated. 

Insects affecting fruit and forest trees, their life history and method of com- 
bating them, G. Hknschkl (Die schadlichen FvrsU und OhatbaumineevkH, Hire Leben- 
weise und Bekimpfitng, Berlin: Par eg, 1693, pp. 738, figs, 187), — A practical handbook 
for foresters and gardeners. 

Report on obsei-vations made in 1894 at the entomological station of Paris, 

Bkocchi (Bui, Min, Agr, France, 14 (1893), No, fi, pp. 684-693, pi. 1), 

Destruction of the scale insects of the vine and fruit trees, Gili^eti'k-Aki- 
MONDY (Prog. Agr. ct Vit., 12 (1895)^ No. 27, pp. 16-18), 

On the use of cloths saturated with kerosene for combating plant enemies, 
K. OiTO (Ztschr, Pjlanzcnkrank,, 3 (1893), No, 4, pp. 200-M), 

Means of destroying the codling moth, 8. Moitei (3four, Agr. Prat., 39 (1895), 
No. 39, pp. 443, 444. fig. 1). 

The means of combating insects in the last ten years, SciiEU.KNHKWi (FUhl- 
ing^s landw. Ztg., 41 (1803), Non. 13, pp. 463-47 J; 16, pp. .^0^-313*). — A popular article. 

Nematode injuries and potash fertilizing, lii.LUUEiiKL (ZUvhr. Ihibenzind,, 43 
(2893), p. 604; abs. in Chern. Ztg., 19 (1895), No. tks, Jieperi., p. 244). 

Preliminary note on a contagious insect disease, S. A, Fokiiks (8civnre, n. scr., 
2 (1893), No. 88, pp. 373, 376). — A preliminary rejiort is giA cii of a bacterial disease 
discovered in the squasli bug autl which is very easily spreail to the chinch bug, 
being more infectious than the JSporotrichum. 


FOODS—ANIMAl PRODUCTION. 

Digestion experiments with sheep, >). H. liiNnsEv, K. n. Sjiith, 
and E. 1>. IIollani) (MnssacUmciis Utaie Nta. Jipt. pp. 14U-I74 ). — 
The results are given of digestion expcriinents with 4 sheep, 2 two 
years old and 2 four years old, on the following feeding studs: Uay of 
mixed grasses — i)rincipally Herd’s grass, redtop, Kentucky blue grass, 
meadow fescue, sweet-scented vernal grass, with a fair sprinkling of 
clover; hay of vetch and oats, cut when in late blossom; new process 
linseed meal; Buffalo gluten feed; Peoria gluten feed; Chicago maize 
feed; King gluten meal (containing 19 i)er cent of fat); Atlas meal (a 
dried distillery refuse); peanut meal (peanut shells finely ground with 
a small sMliiiixture of the nut); soja-bean meal; rye meal, and winter- 
wheat bran. The hays were fed alone and the other materials were fed 
in connection with hay. 

The analyses of the feeding stuffs are given, and the tem|)eratare of 
the stable, water drunk, weight of sljcep at beginning and end of 
period, and other data relative to the exj^rimeuts are fully tabulated. 
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A snmiRorjr of the digestion coefficients obtained is given in the fol- 
lowing table: 

Summary of digestion experiments with sheep. 



l)r>' 

Crude 

Crude 

Crude ! 

Nitrogen- 


matter. 

celluloae. 

fat. 

protein. 

free 

extract. 

English hay (a) : 






Sheep 1- 

57. 9.7 

00.90 

49 11 

.57.45 

58.65 

Sheep 2 

58.49 

61.24 

51 82 

57.11 

58.52 

Sheep 3 

58. 17 

62. 27 

43 88 j 

55. 88 

59.07 

Sheep 4 

m.57 

a5. 32 

53.73 

62.49 

61.07 

Average 

r>U.04 

62.44 

49.63 

58.23 

59. S3 

English hay (6) : 






Sheep 1 

.53. 80 

,5.5. 54 

46.67 ‘ 

57. 10 

55.76 

Sheep 2* * 

54. 33 

57.25 

48. 65 

52 23 

56. 76 

English hay (c) : 



1 



Sheep 3 

54.72 

57. 30 

' 45. 28 

57. .32 

56.12 

Sheep 4 

5fi 20 

.59 04 

I 48.50 

, 59 82 

58.19 

Average for b and r 

1 54 94 

57.29 

1 46. 82 

1 58.10 

56.69 

Hay of vetch and oats ' 

1 


1 

1 


Sheep 3 

' 58.07 

6.5. If. 

16. 75 

1 60.92 

54.42 

Sheep 4 

' 5ft. 14 

<56 88 1 

1 20. 40 

58. 48 

53.88 

Average 

1 58. 10 

<56. 02 

, 18.57 

.59. 70 

54. 15 

New prof'CMs IniMei^ meal * 






sheen 1 

77.24 

09.47 1 

! 102 20 

83 12 

86.60 

Buffalo gluten feed ; 


1 




Sheep 3 1 

89.35 

94.69 

92.74 

88. 69 

88.93 

Sheep 4 

01 11 

104.5(5 

95.61 

88.88 

89,76 


90. 23 

99.00 

1 91 17 

88 78 

89.34 

Peoria gluten uhmI : i 






Sheep 1 

«4.07 

.58 69 

81.63 

81.42 

89.77 

Sheep 4 

87 19 

97.41 

1 7.5.58 

84. 53 

89.99 

Average 

85. Chi 

78 06 ! 

i 78.60 

82.97 

80.88 

Chicago inai/.t) hsxl 


1 

1 


1 

ShetipS 

88 00 

86.4.5 1 

‘ 91. 00 

84.92 

89.52 

She<m 4 

8«. 19 

78. 48 

92 03 

86.00 

86.22 

Average 

87.14 

82. 4<i 1 

91.51 

85.46 1 

87.87 

Chicago gluten meal 

1 





Shwp 1 

91.71 ' 

39. 04 , 

90.05 

88.52 

96.17 

Shwp 2 

03.70 ! 

4 16 

98 22 

92 49 

97 25 

Average ] 

92.72 

21 60 

97. 13 

90 50 1 

06.71 

King gluten meal 

Sheep 1 

80 98 

30. 47 

92. 12 

91 52 

85.57 

Sheeii 2 

83.90 


97 03 

92.34 ! 

82.44 

A verago 

H.5.47 1 


94. 87 

01 . 93 

84.00 

Atlaa meal : 

1 

1 




Sheep 3 

7t» .53 

94. 88 

92 43 

73 04 

84.00 

Sheep 4 

79 75 

no 

90.06 

72 56 

84. 91 

Average 

79. 04 

105 70 

91. 24 

72.80 i 

84.45 

Peanut fet^l : 






Sheep 3 

31 93 

i 9 88 

90 01 

71.12 

57.52 

Sheep 4 

32. 20 

13 49 

89 36 1 

70 (K) 

40. 59 


32. 09 

11 08 

89.68 

70. 56 

49.05 

Seja-bean meal: 



1 



Sheep 3 

78 1.5 

48 27 

81.28 

1 89.97 

75.57 

Sheep 4 

85 .58 

94 09 

90 09 

. 92. 20 

77.02 

Average 

81 80 

71.18 

85.68 

91.08 

76.29 

Kye meal • 




j 


Sheep 1 

89. 51 


65. 37 i 

83. 46 

04.47 

Sheep 2 

85.18 


62 98 j 

85. 31 

89.34 

A verogo- * 

87.34 


64 17 

84. 38 

01.90 

‘Winter-wheat hran . 






Sheep 1 

00 08 

5. 37 

53. 02 

77.69 

72.05 

Sh<<ep 2 

<53. h:5 

23.29 

80. 39 

78 65 

71.76 

Average 

02. 25 

14 33 

66.70 

78. 17 

71.00 

1 Not includml in average; 

; imriod looted but 3 daya. 
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The hays prove to be about as digestible as those tested a year ago, and correspond 
in digestibility very closely to the figures given by Woltf. . . . 

**Hays h and c were from the same lot, but the tests were made at different times 
and 2 separate samples were taken. . . . 

‘^The vetch and oats hay appears, with the exception of the fat, to be about as 
digestible as good English hay. 

‘‘[With new process Unsized meal] this tost corresponds fairJy with those made a 
year ago. The animal appeared to have very thoroughly assimilated the fat of the 
meal. 

“This sample [of lluffalo gluten feed] gives distinctly higlier digestion percent- 
ages than the one t(‘stod a y«‘ar ago. The reason for this can not he given. The 
parallel tests in each case agree closely. Other samples will be procured and further 
tests made. 

“ [I^^oria gluten feed and Chicago maize feed] correspond very closely one with 
the other in the amounts of digestible matter they contain I'he Peoria feed was 
inferior in composition to the maize feed. . . . 

“The Chicago meal shows an exceptional degree of digestibility, IKl per cent of 
the entire meal having been assimilated. The King gluten meal was also quite * 
digestible, 8r> jier cent of the total dry matter being assimilated. 

“The Atlas meal has 80 per cent of digestible matter. The protein is about 73 
per cent digestible. It is somewhat inferior to the gluten meals in digestibility, 
although, with the exception of the increasiMl ]>ercentagc of (*ellnIose present, it 
resembles them in coin position. The idlulose ajipcars in this test to have b<‘en all 
digested. This meal is a. valuable addition to our fcod>stuir supply, if it can be 
bought at a reasonable ])nce. Additional digestion tests w ill bo made. 

“[Peanut feed] is umiucstionably of infciior fceiling value. Its dry matter was 
but 32 per cent digi'Stible, and it contained 51 per cent of cellulose, of which but P2 
per cent was digested. The fat and ]irotcin were (jiiite well a.H.similated, but the 
'percentages contained— especially that of the protein— were comparatively small. 
The extract matter was only 19 per cent digestible. 

“The test of [sqja-hcan] meal was not entirely satisfactory, the variations ni the 
percentages of cellulose and fat digestible in casi‘ of the 2 sheep being tovi large. 
Woltr giv<*s the results ol hut 2 single trials with this meal, wliieh correspond fairly 
with the figures found in our trial. 

“Woltf gives no direct digestion cocflficients for rye. Our results make it appear 
practieally as digestibb‘ as tlio corn meal, the protein even more so. 

‘ “The digestibility of [winter-wlieatj bran is ]Hactically the s.'ime as the spring 
bran reported last year. As these 2 brans ajipcar to have also the same percentage 
composition they should be worth the same ])ricc ])cr ton. Different seasons might 
exert some intineuce on composition and dig<*stihility.” 

Concerning the digestibility of the pentosans, J. li. Lindkky and 
E. B. Holland (Masmchusetls State Sta. Upt, IS'Jl, pp. 175-J8f <), — In 
the iutrodnetion the authors }{ive .a concise i('‘sunu‘ of sfndies on the 
pentosans, and describes in detail the nictl)od used in (heir quantita- 
tive determination, illustrating the apparatus employ<*d. 1 n eonneetiou 
with digestion experiments with sheei), some of which are reported 
elsewhere (i». 310), determinations wei'c made of the pentosans in the 
rations and in the excreta and I'eces. From these data the percentage 
of the i)eiitosans in each of the various feeding stuft’s which was 
digested by the sheei) calculated. The results are summarized below : 



J’ntf0rU*n 0 / tit«|MM(Mdii» in rariovt Jeering Huff* digeiied ig thevp. 
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Hay of mix«>4l (a ) : 

Sluu’p 2 

Sh^ep 8 

Sli**ep 4 

Avf*ru^te 

Buffalo ftHul • 

Slu'op 2 

Sbeop 4 — 

Avorajfo 

Hay of iniixoil «ra8H<‘» {h) • 

Shet‘p 1 

Shfop 2 

Shooiri 

SUn'p 4 

• Avrraico 

Now proccHR luoal 

Slit** p 2 

HUoop 3 

Avor,i>»c 


Per cont 


63 00 
Gf.80 
62. 10 
G i. 30 

75 10 
fiJ 10 
70.10 

62 70 
CO. 10 
t‘2 'iO 
61 *10 
62 40 

84. U) 

03 00 
80 to 


Old proeosH liiiHeetl meal : 

Sh« op 2 

Sh<‘<*p 3 

Sheep 4 

A\er{igo 

ji Corneohn; 

ShcH'p 1 

Slieeii 2 

A\4*tMno 

Dried lirewois graliis 

Sh« ep ) 

Slit 4 p 2 

ANernge 

Spring uhiMt hi an 

Sh«*t*]» 2 

Sh<M p I 

A^ttagc 

Wintei \Nlieiit hiaii. 

Sheep 4 


Per cent. 


86. 40 

80.40 
80.10 
85 30 

63.50 
64 10 
G3. ^0 

6G.80 
66 10 

56. 40 

61.70 
62 50 
62.10 

63.90 


Till* alxivo (lata aro lonipaml with the (lig(*stibility of the other 
constituents in tlie followinu* tahlt*: 


Kindot 


Hay of nuxed g^n^Pe^ (a). 
Hay (»f niixetl gr.isMs ih) 
Huiluh) gltiO u tee<l . . 

New jifHM ewa I'd uumI 
Old proetsH tiiHeid iin nl 
('onieoha 

I)rie<l l>tew< Is’ gr.nns . . 
Spring >\ Im at hi ill! 

Winter wheat hnm 


I Din 

Til lift I 

/Vi rfinf 
t.l 
,5G 
78 
hi 
70 

62 ' 
6( 
Gb 


Cnnle 
• illlioht 


/5> cent 

64 
57 
41 
G1 
r>7 

65 
51 
24 
56 


(’rude 

l.il 


Cnide 

protein 


fut 

51 

47 

81 

01 

KO 

50 

01 

7G 

G1 


fiienta. 

Extract 

Pen to- 

xiiiitter. 

aans. 

Pe> cent 

Per cent. 

GJ 

63 

58 

62 

81 

79 

86 

80 

78 

85 

60 

af 

50 

56 

70 

62 

70 

64 


**T1k> iih(»\4* ti^inos slpiw (liat tlio pentomuia in 0 ont of 9 eafle.s aro practically as 
iligffKtibli* as aii,v of tlio other t^roups <»f fodder Huhst.iuccH. 

**Jn both saiiiidoh of hay 11 k* pcntosaii« aic fully as ilim'vstiblo as either the cellu- 
lose or protein. Ill case of the dried biewi-rs’ j^raius and the 2 brans the fat and 
protom are noticeably more ilii^estible than the pintohans. ^ 

‘‘With ihe luon* coiiceiiti atert foods it 5Vill be observed that tlie pentosans are as 
digestible ns either tlie fat, protein, or extr.ict matter. 1’he results make idear that 
aHSoeiation has a great deal to do^vith digestibility. In the hays, curueobs, and 
brewers' grams, where the woody suhstaiioe (lignin) is iiresent to a considerable 
extent, the digestibility' of (he ]K*nto8ans is noticeably' less than w'heii the incriist- 
ing snlhstance i.s absent. AN helher or not the pentosans an* cheniieally^ united to the 
incTustiug substance is not kiiow'U, but it is not at all improbable. It Is certainly 
clear that the incrusting substances x>erceptibly interfere w ith the digestibility of 
the xylau or arabau. 'fids lias also been pn^veil to be the ca.so with cellulose, first 
indirectly by Iftmneberg and Stoluuann* and later directly by F, Lehmann, w^ho 
found that w hen tlie fiber was freed fVoin all incrusting substances the cellulose w'as 
practically all digestible. 

‘‘8totie has already' shown, in case of hays, bran, and such fodders, that the pen- 
t09au8 have an average digestibility of 00 per cent, and our results with similar 
fotldors siinply' confirm hi.8 investigations. With the more con(‘entrated feeds, where 
I’ttle incruating substance is present, the pentosans are as digestible as any other of 
the fodder groups. One might assume that if the pentosans were isolated and fed 
to animals they would be fully as digestible as starch or pure cellulose. 

* Futterung der Wiederkauer, 1860. 
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While flrom 60 to dO per oent of the pentosatis in the present eccperiment liA'^e 
been removed from the digestive tract in tbe process of digestion^ it baa certainly' 
not been demonstrated that they have been assimilated and have a food value equal to 
that of starch and similar Biibstauces. In case of human beings Kbstein has already 
proved to the contrary. We hope to be able to throw additional light upon this 
point in the near future.’^ 

Comparative value of different coarse feeds, J. B. Lindsey 
{Massachusetts iSltate fita. Bpt. pp. 3^-41 ). — The object of this 
experiment was to compare common hay with hay of vetch and oats 
and with soja bean hay and barley straw lor milk production. Six 
cows in diflerent stages of the milking i)eriod were used. They were all 
fed the same rations. The grain lation, 3 lbs. each of wheat bran, 
Buffalo gluten feed, and new process linseed meal, remained constant. 
The coarse fodder was different in each of the periods. Composite 
samples of milk were taken for 3 days in each week. The details of the 
experiment, including analyses of the milk and of the feeding stuffs^ 
are tabulated. The average results follow : 


Comparison of diffetent coaist foddets for tows. 


Penod. 

Date 

Coaise hxhkr 

1 Xut II 
tne ratio 
oi ration 

1 Total 

1 < OHt of 
IrttlOTl 

jK r da\ ' 

A\eiiige 
dail> I 
\ f« Id of 
' milk 

A^ erage 
cost |K r 
qii.irt of 
milk.» 




1 1 

( ntts 1 

1 

Quarts, 

Cmth 

2 25 

1 

0< t S to 16 

17 6*1 lb*4 eomnoii ha\ . . 

' 1 4 to 

22 97 1 

10 22 

2 

(Kt 25toNo\ 27 .. 

K) *>2 llm lia\ ot ^ 1 1< U and oats 

1 4 20 1 

‘22 14 1 

0 41 

2 25 

3 

Dec 9 to Jan 2 ... 

10 HI lbs Ho|a b< an ]i ij , 4 50 
IUh bdih \ Ktr«i>\ 

1 4 H i 

20 U 1 

8 73 

2.31 


* Djflt rent lumls of lia\ at fli ami barlt > «tia\e at $10 jm r ton 


‘*The cost of feed ])er (pi iit of milk is about the 84111113 in all 3 periods, a very 
slight dirt ereiite 111 fiivor of the ha,\ ]»eriod being obsened, which would probably 
be counterbiilanced when the loiigei \ct(b and oits peiiod and tbe natural <lecline 
in >ield are considered. The \ etch and oats hav comiiaud, then, fpiite well with 
,t]ie first cut haj of upland mo«idow s. 

While the soja-bean hay and barley straw compared veiy faNorubly with tbe 
other coarse foddois, it is haidl^ to be commended, beeaiise of the teudeney of the 
bean leases of tbe sqja-beau idant, like all legnminons crops, to dry up and full off 
in the process of curing. The soja bean can bo much b« tter jneserved in the silo 
mixed with corn fodder. . . . 

*^The com]»osition of tho milk was app«irently not affected by tbo different coarse 
fodders.” 

Hay substitutes, J. B. Lindsey {Massachusetts State 8ta. Rpt. 1894^ 
pp. 88-91 ). — This is a discussion of tlie value of hay from vetch and 
oats and from peas and oats as substitutes for cominon hay, the results 
being cited of the above feeding experiment with cows, and from the 
Annual lieport of the station lor 1893 (E. S. R., C, p. 326). The culture 
of vetch and oats, seed iier acre, and composition and digestibility as 
compared with hay, are given. 

‘‘Vetch and oats furnish very nearly ns much digeatible matter in a tou as aU 
extra quality of bay. Tlie digestible protein in tho vetch and oate is Ihlly 1 per 
cept higher than in the hay. « . . 
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** Vetok «Mtl4 o*t» liat^ th« ndvantaga over peas and oats in that the Tetoh stands 
up initch he6tel^« and can he easilj^ out with a mowing machine. To secure the best 
results the crops should be out i^hen in early to middle bloom. If cut when in bite 
bloom the oats will have developed a considerable amount of woody fiber, rendering 
them less palatable and digestible.'’ 

Feeding calves for veal, J. B. Lindsky {MaHmehnsetts State Sta. 
Rpt 189df pp. 125^145). 

BjfnopBis . — A trial of feeding 7 calves on skim milk made richer in fat by adding 
oleomargarine, cotton-seod, and coin oils. The calves were in better condition 
after 7 weeks’ feeding than those grown on skim milk alone, but were not us fat 
as sacking calves. The iiuuncial result was not satisfactory. 

The lesults are cited of experiments rei>orted in tlie Annual Eeport 
of the station for 181Kj (E. S. E., 6, p.322). These calves, although they 
made good gains, imt on veiy little fat either when fed on skim milk 
alone or when fed on skim milk and grain. They were not able to digest 
the necessary amount of corn meal, Buffalo gluten feed, wheal Hour, or 
middlings when fed in eonnectiou with the nitrogenous milk to promote 
the formation of fat.’’ 

The object of the jiresent experiment was to try the effect of replac- 
ing the fat of Mholc milk by some eheajier fat or oil, producing a 
mixture resembling whole milk in eompositiun. The plan was to 
make an emulsion of fat or oil with the skim milk. A cheap grade of 
ole<imaigarine, jacket tallow, cotton seed oil, and <*orn oil were used. 
The fat was heated and then placed with the skim milk in a can and 
agitated w ith a dasher consisting of a ])erfoiated tin disk attached to a« 
rod. ‘‘By this im^thod the oil was quite w ell mixed with the milk, and 
the resulting solution Inul a very j)h‘asant smell, closely lesembling that 
of uew^ milk.” Where I oz. of oleomargarine was used per quait of 
skim milk the mixture ( ontaiiied 8G.6 per cent of water, 13,4 piT cent 
of solids, and 3.78 per cent of fat. 

Seven eal\ es, ranging from 2 to 10 days old w hen 'the trial eominenced, 
were used. There w ert* 2 grade Jerseys, 2 grade 1 )urhums, 2 Uolsteins, 
and 1 grade Ayrshire. All were fed whole milk for the lirst 4 or 5 
days, and then gradually changed to the mixtures. Five calves received 
skim milk mixed w ith ohMimargarine at the rate of J oz. ])er quart of 
skim milk. One re<*eived skim milk with J oz. each of oleomargarine 
and cotton seed and com oils per quart of skim milk, aud the other 
skim milk with J oz. of oleomargarine aud 2 oz. of brown sugar x>er 
quart of skim milk. Jacket tallow w’^as tried in the latter case, but 
proved unsatisfactory, as it crystallized too rapidly. No additional 
food was given. 

** Scarcely any of the calves appeared to bo able to take more than 1 o/. of 
^oleo’ to each quar^of skim uiilk without disturbing their digestion. When IX oz. 
per quart was fed indigestion iieaily always resulted, and the manure voided eon- 
tained an excessive amount of tat, fatty acids, aud similar substances. During the 
last few weeks of the oalfs life IX o/. were fed lor each quart of the skim milk.” 

The detailed and summarized results are given for ecah calf, together 
with analyses of the whole milk and skim milk with reference to both 
food and fertilizing ingredients. 
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The feeding lasted on an average about 7 veeka. The average gain 
ill live weight per day for the 6 calves receiving akini milk and olea- 
margaiine was 1.08, l.C.^, 1.45, 1.37, and 1.^0 lbs., respectively; for the 
calf on skim milk, oleomargarine, and cotton seed and corn oils, 1 .37 lbs. ; 
and foi the 6ne on skim milk, oleomargarine, and brown sugar, 2.04 lbs. 

** J he fm iiioiil results ot the expoi inient aio iiofc*« itisf ictorj Tlie a\ erago roturn 
for the skim milk in tase ot the 7 ( alMs is luit 0 i8 < t per qt Last >ear, xvhou 
skim milk alone is ltd, a h turn of liom to 0 71 d jui quait ^vus socurecL 
AHhoiigli the ooiiditiou of tlusc cal\< s w is snpciior to that ol those giown on skim 
milk alone, oiii local biiUhir i* fust <1 to ^no iniu h it an> more, simplj hot luse they 
weio not Smkeib * AMiolo milk v< il hung woith (> its , li\o ^\eight, those calves 
^tro (11 tainly ortli '“> cts , while toi m iih iliot the m hut from 1 to4^ cts could be 
obtained If ") cts pti pound live wdjfhthid 1 m eii obtained the tiium uil show ing 
would bn( iMdi 1 m ttfi, but o\oii then not sitisfat tor} 1 bid ouditiofi ot tbecahos 
fed on artiticiil milk w is, as abo\e nuntiomd, mm h moie Ritisfattoi\ than that 
ot those fed on tlu skim milb Ihc\ weie not, how c \ ci , » (pi il in 1 itness to suck* 
ing ril’KS 

‘Mt IS inttndc d to note the illtctof thin mixture on otlm tahts It must be 
admitted tli it ( otisidei iblo 1 ibor is i< qiiiied to let d c ihc s as d< st iibod, and wlieu 
polk luings fiom 0^ to 7 ds p< r immiucI dussod weight it w ill iiiidoubtf dly be more 
proiitiblo to leed tin skim milk to pigs Iho ntiago f inner would not bud it 
pioht ible to itt<iii]>t to f itt( n V e il < i,l\<8b\ tbismdliod 

* If the mixtuie of skiin milk, ‘oko,^ nid blown sugii oi sliim milk and brown 
siigirgiMs ippioMin itch as good h suits w ith the av( rage oilt as it did in case of 
calt 7 of till pK St nt ( \p< riiiM nt, tatting\i il bj this pioecss might pros < profitable 
to i limittd nuinbci wlitii i iicumst nil iH w< r< lavoi ibU ’ 

Fifth feeding experiment with steers, J. H Lindsfa 
chuuff'i i^taU Rpf. ls<)i^pp, lof-Il [), — Tliiee giadc Duili.im year- 
ling steei^, weigliing about (>00 lbs. ea< h, wiue used in an expeiimeiit 
coveiing G periods, in eat li of which difleient latioii was fed. The 
duration ot tin* peiiods was as follows 

Tcriod 1, Al n lt» to June S Pciiod 4, lSo\i mix r JS to I luu ir> J 

PeiKMl J 4nno21 iul\ 4 Piiiod A Linuu\ 21 to I (blllll^ 11 

l*oriod J, ISovi inbi r 7 to 20 P< ii^^d b, M m li 1 to 27 

The lations fid in each period and a Miminary of lesnlts aie given in 
the following Lible 

ij of nanHs of JteduKf stain 


1 

s 

d i 1\ 1 tti iHM 

Am mgo f ost 

1 1 I (lion 

1 

A^ 4 injL,e 
l,on 

\ 4 1 rage i4»af of 
tud 1 ei ))Ound 
oi gam 


1 til 

\( t » 

pc r dH\ 

iotal 

Nit* 

1 

1 lbs I tiflalo ^lnt( idi i d J Ibn linsi < <l mi il •* 10 lb 

( nth 

( ( nth 

/*outi<fs 

fVntj? 

' CenU 


Ibn s<i) i \>( 111 iuiil i ( 111 Kiln ri 

(ti un h'liiie SI II pirn (11 111(114118 r«»W(iilio 

10 80 

1 87 

1 50 

7 24 

, 2 56 

2 

r» 0 .) 

G 0 

88 

]K 01 

7 58 

3 

i lbs wlidit bi in Jibs liiiHitilmtul and 15 i il h 
<( 1 11 sto^er 

10 " 

19 

9) 

11 16 

.43 

4 

Grimsmn asinpuiud 1 .(iid IJ 07 IIm loiu atoM i 
and U 07 lbs tuoIh 

12 

2 30 

* 05 1 

It 42 

2 42 

5 

4 lbs Jluff do i,lut( n tied 411)8 oat tied Hbn lorn 
slo\ir 28 ‘)l lbs (oitiHiligo and 15 IIih furiijpH 

j'i 40 

4 88 

1 

1 87 

a 29 

2 01 

e 

1 

4 11)8 cotton H((d iiu il 4 lbs corn ind (ob in« il 4 
lbs lornbtoMj and 42 J9 lbs com »ilug,c 

1 15 at) 

^ 5 20 

81 1 

18 88 

0 12 


* A asitming HO per c ent ot fertilising uigredients 1 o 1m i w overerl in the m moro 
hew prot eee > PotutooM oi luangi 1 W'urxela 
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TIus analyses of the feeding staffs used with reference to both food 
and fertilizing ingredients .are tabulated. The steers were purchased 
March 28, 1893, at 3.09 cts. per jioand, and were sold Aj)ril 4, 1894, for 
3.85 cts. i)er pound live Aveight. The Onanciul result is given for each 
steer and suniinaiized for the three. At the time of selling, the steers 
averaged about 1,100 lbs, each. The total gain made by the 3 steers 
was 1,005 lbs. Tlie original cost of the steers and the total cost of the 
food eaten amounted to $210.08; the amount leceived for the steers 
was $120.21. The calculated value of the inanuie, assuming !K) per 
cent to be recoveted, is givmi as $100.08, \a liich a little more than covers 
the deficit. The total cost of f(‘ed per pound of gam in live v eight a as 
9.08 cts. and the net cost 3.0 1 ct.s. 


total cost of llic Ills, of li\t‘ lieof aotaally sold was G. II t ts. ])or yioniid, 
and the not rost, f»iund liv dodut tini; (ho in nniio riM konotl .it a ina\innnii miIuo, is 
8.30 cts. TIhi stools woio sold at 3. Ho ots. jk-i* yioiind li\o woiL(lit. Tho aiiiiuala 
gaiiiod l.tSlbs Inowoi^lit daily dnnng tho ontiii* o> jioiinient. We li.iidly think 
it poHbihle to soouie hotter loMilts with tin* .ivoiaj^o j^iailc steer, 'i’he lesnlts, bow- 
ex ei, nmko an untaxoiahle linaiKial show'ing ' 


Tlu‘ results of soiliiifr tlio steers durini; tlu* siunnior aiu ooiiipiired 
with thoM‘ ohtaiiHHl in j)i*<‘vious \ears uith stours lv(‘))f at ])asturo. A 
fullor disous.siou of this subject is given in (he fallowing; aitielo. 

General summary of feeding experiments with growing steers, 
J. r>. LiM)sm {MasmclufsettH State Sta. Rpf, /(S‘v This 
iwsusuininary of nxporiinonts ( arrind on at the station from ISDO to ltS04 
(E. S. U„ p. lOli; 4, i». 47S: o, ]k lOS; 0, p. ,*>18; and 7, ]>. o22). In all 
10 steers vveie used, 7 grade Shorthorns and .'5 giade Dm hams, all 
yearlings when (lie tri.ils <*ommeneed. The data lor these steers are 
sunmiarized, showing the digestible matter eaten jier imiind of gain 
on diflerent rations for yearlings and 2 year-olds, cost of the rations, 
and cost of th(3 iood jht pound yf gain. 


“The tdm*f coarso foddeis fed were eoru ntoxer, coin fodder, loiii silage, and hay 
and roolH. lii ease of both >earhng8 ami 2->eai-olds the greatest ihiifx gam was 
made wdion the co.irso fodder consisted of coin sihiue. ( oiii fod<ler and hay and 
roota also made a \eiy fair show mg. 

*‘0orn stover, when fed as a ]»art of the daily coose-fodder latioii, makes a \alu- 
able food, hot when gixcii as a coarse feed e\flusi\ey> tho animals will not consnme 
a quantity suthciont to produce tlio requisite gam. It h is not the sweet taste of the 
hay, nor the sour, apiieti/mg taste of the silage, 

**(>u comparing tho daily gains w it li tho amount <d digestible matter consumed 
daily, itmust he admitted that tor an equal amount of (lig«*btihle matter the corn 
silage rather exceeds all other <oarse foddeis. , . , 

<*Tho relatix e cost of feeds re<|uired to jiroduce 1 Ih. of live w’cight was higher 
with 2-year-oUls than w ith yeai lings. This is in aceordam^e w ith general teaching. 

Again, live weight was produced at the lowest (ost both with >earhngs and 
2-year-old8 when corn sila' 4 e w^'l8 tho principal coarse fodder of the daily ration. 
The corn-fodder ration is the next higher in cost, and then follow* the corn stover 
and finally, ns the highest, the hay lation. When the net cost of feed per pound of 
Uva weight gained is consuleriMl, the ctiiu stover period compares t ery favorably 
With the silage and corn -fodder periotls. 
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** tn the grain addition to the coarse fodders the point has been to so combine them 
as to get from 2 to 2.5 lbs. of digestible protein in the daily ration. . . . 

‘‘[The financial] results are not at all encouraging. The first cost of the steers^ 
plus the feed consumed amounts to more than the returns from the beef plus the 
value of manure reckoned at a maxininiu price. 

•“The cost of feed to produce a pound of live weight has been 10.58 cts., while 
the total cost to us of a pound of live weight (obtained by adding to the original 
cost of the steers the cost of the feed consumed, and dividing by the pounds of live 
weight sold) is 6.89 cts. The net cost to us of a pound of live beef reckoned in the 
8ame*’wa.y is 1.31: cts. Only by reckoning the manure at a maxiinniu value have we 
been able to produce live beef at 4.3i cts, per pound, the rest of attendance not 
being included. It must be remembered, however, that our coaise fodders and grains 
were charged at market lates. . . . 

“ [Xotwithstandiiig this] the writer helicncs that by beginning with young 
calves from animals that ha^o extra reputation f(»r rapid growth, and following a 
judicious system of feeding, it will yet be possible to produce beef economically in 
Massachusetts.’’ 

A comparison is given between stetns pastured in the summers of 1890 
and 1891 and steers soiled during the summers of 1892 and 1898. 

“The animals soiled made fully 2^ times as large a <hiil.\ gum as did tho pastured 
lots. This is probahly due to an ahiiudauce of food ou the ]uirt of the soiled steers. 
The pastures weie wliat were teimed ‘good’ hy the a\er.ige farmer. 

“Tho total cost of feed to])ioduco a pound (d li\e weight is about the same in 
each case, lu ease of tlio soiled aiiimals, however, the mamiie is left upon the 
farm. . . . 

“Other things being e<iual, steers ean at least he as ecoiiomiiuilly grow u b) soiling 
as by pasturing.” 

Comparative tests of different breeds of beef cattle^ 

Schweitzer {Missovrl Sta. HitJ. 2i., pp. ph.H). — An experiment in 
feeding 5 Shorthorn, 8 Hereford, 4 American Angus, 4 grade, and 4 
native or ‘‘scrub steers for beef. At the lieginning of the experiimmt 
the animals ranged from 2 to 10 months old; Jo vere 8 montlis or over. 
Tlie trial with most of the steers commenced in January, JS89. Half 
of them were killed early in November, 1890, and tlie remainder dur- 
ing February, 1891. The feed was alike for all tlu‘ steers, and for tho 
most part was given afl Itbitiau. It consisted of corn meal and wheat 
bran with or without linseed cuke and cotton seed meal; withhay, silage, 
roots, ami green crops for coaise fodder. The hist season the steers 
werejiastured from May to December and tho second season from June 
to abo\it the 1st of Oidober. 

They were taken to the fat stock show in Chicago in November, 1889. 
Ten head were sold there and the remaining ten, 2 from each lot, were 
returned to the station for further feeding. They were slaughtered 
between February 2 and March 8, 1891. 

“The totnl tinio of the exiionmenf, iioarly 2 years, is divulcd into 5 periods. This 
is done for two purposes; the first, to separate aud perhaps eliminate the third or 
middle peiiod entirely^ as the animals, during tho 120 days which it lasted* [Jan- 
uary, February, March, and April, 1890], were kept at a maintenance ration and 
gained practically no weight at all ; and the seimiid, to separate the periods of exeln- 
eively dry feeding from those in which jiasturiug, with a feeding of green gtm Of 
eiJage as a start, supplemented dry feed wholly or in part.” 
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Tlie data for the food eateo, liv^ weight, rate of increase, and 

amount of food eaten per pound of gain are tabulated for each animaL 
In addition, plates are given showing the dressed carcasses and sec- 
tions of the same for eacli of the 10 animals slanghteied at the station. 
The weight of diftbrent cuts of the carcass, si/e of the femiii and tibia 
bones and the w'eight reipined to crush tliein, and the strain leciuired 
to break the muscle gastrocnemms extenmtt are given. 

The food eaten is calculated for 80 percent of water in the case of 
sihige, ixiots, and grass, and 10 to 12 per c cut in the case of other feed- 
ing stuffs. This basis is used in calculating tlie food eaten per pound 
of gam. A summary of the dail\ gam in weight and the food eaten 
per ])oiuid of gam by xieiiods, exeluding the thud ])cii«><l, duiing which 
a maintenance ration was fed, as mentioned abo\<, is guen in the 
following table. 

load eniin pn pound of qain tn nauht^ and autufp daxhf qatn, btj poiod^t 


I o <1 « aS II }M 1 po unl of Hji It V vt ^ mi m r d jy 



1 iraf 

St < tmtl 

P* MUill 

I iftli 

1 >iaI 

St < Olid 

I ourfh 

Fifth 


} tM kmI 
KH «| INS 

IX 1 It tl 

21') d n a 

pt ri tl 

1 » 1 IN H 

pi 1 toil 

)M n >«l 

]x n al 

IX t lod 

{teruHl 

Shnithoni 

/ Uf 

/ u U 

/ vnd 

7 on h 

I ? / 

7 

7 onnds 

rmndt 

Sauboin 

i (» 

10 0 

10 1 

" 1 

1 44 

1 1 

2 -9 

» >7 

1 l Atit IH 

8 - 

11 ( 

11 ^ 

7 ( 

1 "H 

1 18 

1 0) 

2 91 

All lit j 

I It ) 

10 » 

11 4 

(1 ; 

1 M 

1 21 

- 08 

f (5 14) 

Caikti 

n » 

II i 

11 0 

(1 ' 

1 2) 

1 ](> I 

, 2 2^ 

(4 93) 

W il'toii 1 

‘ U { 

1 ) 

(I o 

(4 0| 

1 17 

1 01 1 

I 41 

(4 29) 

\\tr tgt 

10 1 

11 i 

1 0 

i 

1 17 

‘ 1 

2 0» 

4 17 

Hot it Ttl 









/©no 

: 10 1 

11 

1 

7 8 

1 1) 

1 lb 

1 7b 1 

2 94 

i Uflt ^ 

1 0 

M *1 

I { 

11 > 

1 r 

1 40 1 

.. U 1 

1 84 

I)un<l> 

" h 

10 - 

12 5 

4 3 1 

1 (2 

1 28 

1 04 

(1 85) 

Vm nut 

1 ’ ^ 

K 1 

12 1 

8 0 

1 4K 

1 28 1 

^ 00 1 

i 21 

AlllftIH 

1 


1 

1 


1 

1 10 ! 

2 27 i 

2 G1 

lb n 

0 

0 7 

11 0 

0 0 

2 < * 

Bo II in© 

4 

h 7 

11 9 

1 1 

1 'h 

1 4b 

2 10 

2 20 

nil* It 

^ ♦ 

11 - 

12 U 

(4 \) 

1 1 

1 U 

1 »2 

(4 29) 

JCHtl 

• 1) 

7 0 

1- *) 

a 8) 

I 0. 

1 bO 

1 ‘H 

1 (4 64) 

A % « 1 i;i;t 

'' ^ 

» i 

1- 0 

( (> 

1 »)8 

1 17 

' 2 0i 

i 46 

iiradu 



fl H 






J Oil 

1 " 

U ^ 

7 0 

1 0 

1 12 

2 

2 96 

Naiit \ 

} 1 1 

8 > 

12 » 

11 1 

1 10 

1 48 

1 87 

1 1 88 

\©\tiMaii 

H 0 

0 1 

11 i 

7 0 

1 ""t 

1 - 

2 U 

) 00 

Wilkt H ! 

11 1 

" 1 

11 7 

' (. 7) 

1 n 

1 71 

u» 

' h 01) 

\ ^ t ra;^» 

It 0 

) »> 

11 t 

7 .. 

1 

1 4a 

2 01 

1 HI 

Stiub 1 








1 54 

f H( k 1 

•' 1 

0 7 

11 > 

( .. 

1 "1 

1 50 

1 &• 

Situ lun I 

*5 1 

12 1 

11 7 

10 5 

1 0) 

1 04 

1 b4 

1 74 

Cellist nbt ii\ 

0 4 

1 0 

1 1 7 

2 1 

0 *K) 

i 1 40 

1 45 

6 22 

Yottii^ 

(18 ( t 

" 1 

12 1 

2 0 

<0 10) 

1 1 o 

1 bl 

1 ^ 

Aviri^i 

0 b 

‘) (1 

12 8 

'i 1 

1 -1 

1 

1 5** 

i 3 77 


The summaiy ot the al)o\e data, bv hueds, is as follows 
JF'ood letfuiud to tnakt 1 lb of tnueast, and dmlq na ) nm ^ fot thi nholeiunt of (xpenmtnt 


III*©* d 


I oim( to 
nuiko 
I I lb ot 

imit im 


Itn < d 


1) uly 
iiu rease 


AUffns 

OtA© 

Scrub 

Sliortborn 

Hcrclortt 


I ounds 
9 1 
9 « 
9r6 
10 1 
10 4 


Vn^nt 
tiradt 
lit It fold 
Shortboiii 
St mb 


Povndg 
I 79 
1 «9 
I 67 
I 06 
1 51 



A comparij^on is made between th^ average gain per dai^ in the see- 
ond aud fourth periods, when the animals Vere pastured, and the first 
and fifth periods, w hen on dry feed. The result of this comparison is 
as tolloNvs : 



Tlie cost of food is based on the following valuation pea* xxuind of the 
difi'erent feeding stutfs: Corn meal and wheat bran, •{ et.; linseed and 
cotton-see<l meal, J et.; eorn-and'Cob meal, i (d.; cut oats and timothy 
Iniy, 1^0 <*t.; roots, ^ (*t.; silage ami eut grass, ,V et., and pasture, 
$1 ])er month p»n‘ head. Excluding the third i»eri()d, where the main- 
tenanee ration w’as ted, the average eosi of tood per pound of gain in 
weight in the ease of the ditTei*ent bleeds was as folh»w’s: 


it f food jut jumitd of <fmn nt utii/ht. 

Scrub 

Angus 

Giadc 

Short horn 

Herd Old 


ut» 

d.Ol 

d.l2 

0.61 

O.TU 

7.17 


While the serubs on tliea>erage jirodneed a jxniiid of gain at the 
lowest eost, it is (‘xplaiiuMl that this do(\s not indicate a sni>eriority 
ot this over all other bl eeds, as tlie sernbs at .*» years old weighed from 
KIO to 2S0 lbs, less than t h(‘ animals of other breeds, w hieh wa*re younger. 

^‘Comparing tlio Hcnih AAitli the Augus and Shortliorii, e find the two latter 
w'oiglmig iohpcctivel> 130 and 200 Ihs. more, while being 110 and 5.5 days younger 
than the former. This ineans that to jiroduce 130 ihs. additional li\e \\oight of 
Angus or 200 lbs. of Sliorthoin < osts lesja*! lively 13 ds., (»r .‘i'2.0S more than to laise 
the same weight of scrub, illi a gain in time, lio\\«*ver, of nearly 5 months for the 
former and 2 months for the latter, ^^hldl in labor ba>cd and in reduced. risk of 
accident amply makes np for it." 

The ‘bspe<*i/hi daily increase,^’ obtained by dividing the live weight 
by the age in days, is believed by the author to give ‘^the iirojier 
expression of tlie value of a breed.''’ This is ealeulaled to be as follows: 


ijU do 1 Ilf im t< a Hi of In ( i da. 

\n^ns 

liorthoiu 

tirade 

. fereford 

♦^ernb 


PouudH. 

1.606 

1.597 

1.536 

1.507 

1.250 
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*'l vmUt t^eni that ta poiat of caxly matarity, iu power of attaiuiug beary 

weight, and la oertaioly of commanding a market at profitable prices, the breeds 
stand in the following order: Angus, Hhortlioru, grade, Hereford^ and scrub.” 

The cost ifcr imuud of butcher’s cuts and of lean meat in the same, 
making allowance fur the fat, is given as follows: 


Coat of biitihtCa luta anti of lean meat in nita 


Shorthorn 

Sanborn 

liuinia 

Aturapi 

HfrofotU 
Z(*«o 
< urh \ 

Av< rajjo 

Allans 
Ih ar 
ih>niu«* 

• A\tia„o 

(inuit 
(]0( . 
jNant V 

V\ua,^i 

Sfliib 
tl a< K 
Slot uni 


( ost iM I pound oi— 

lUitdu I H 1 i an meat 
t uts I m « uts 


I ( oat of 

I atiiinal 


•1.110 

1”, 

114 

Tl 

ir» 

JO 

no 

40 

IK) 

87 

11 { 

08 

10 

(>7 

OJ 

11 

97 

«9 

lOK 

41 

100 

01 

ms 

"1 


so 01 
7«» si 

a: m 


< t 

10 7 

11 ) 
11 0 

II 4 I 

II I 
n 1 

10 0 
10 u 1 
10 0 

n 1 
m -> 

10 b 

10 ''i 

10 i 
10 1 


Centi 

16 5 

17 3 
10 9 

19 7 

20 *) 
20 1 

IG 0 
r» 5 
16 0 

10 4 
IG { 
16 4 

V> < 

10 "i 

1 * 9 


No <‘oii( lusioiis aic diMwii iioin tin* as tf) tlio si/e aiul strength 
of tlio boiios and iiius(*lo tcstiMl. 

An inquiry into the composition of the flesh of cattle, P. 

ScHWKiT/ru {Mt^ssoun ISta. i>ul pp, Un^ fip, /), — This ^vas a part 
of the iiiv(*sti<(atioii on dillerent Ineeds of cattle foi betd* production, 
rcportetl above. JSamples oi the dilleuoit cuts of the carcass, the sev- 
eral internal organs, and the blood \>eie taken at the time the 13 steers 

^ 0 

of each lot vcie slaughtered. Tiiese wtTc analyzed, the methods 
employed lieiiij^ desciibed m the bulletin. JMost of the data thus 
secured for the 10 steers fully tabulated, and a diag^ram is i;i\eu 
showing the manner in which the caicasses \>ere cut up. The weights 
of the diflerent cuts and jiarts are also given; and the analytical data 
are surtimarized to bring out ditlercut ]K)ints. The data aie discussed 
quite fully, freipiently in a .speculati^e way. The omission of certain 
data at time of slaughti'nng and samiiling (piite frequently makes it 
necessary for the author to assume certain tacts. In some cases this 
omission lire vents the drawing of infeiences which w'ould beinteiesting. 
Themanner of cutting up the carcasses wms such tliat the different cuts 
can not be discussed intelligently witliout reference to the chart show^- 
iug their location. This makes the iiresentation of the matter in au 
abstract unsatisfactoiy. Only some of the more gcueial data can be 
given. 
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Tbe proportion of fat in the cats Of meat and in the organs of tha 
different steers is shown in the following table, taken flrom tbebolletin : 


Propolhon of f at tn tuU and oigana of dtffet'ent kinds of steers. 


• 

Shorthorn 

^ Hereford 

1 Angus 

Orade 

1 

Scnib. 

Cuts 

iVr cent 

Pir tent 

Per cent 

Per cent 

Per sent 

sitcr 1 

U 94 

42 06 

19 71 

62 42 

34 47 

SUh r i 

14 'll 

08 

35 75 

15 87 

88 04 

nge 

34 72 

43 87 

37 73 

U 14 

as 70 

Iiicit is«o\er lowest 

OH 

9 73 

i 59 


2 56 

Organs 






httii 1 

6 41 

6 1> 

G 16 

6 57 

6 08 

btcei 2 

5 71 

7 07 

6 18 

8 14 1 

S 88 

V\t ing« 

0 07 

6 71 I 

6 37 

7 85 

S 45 


^'Makmir \llo^\.lnce loi indiMdual diHoiencf*^ the (oiuhisiou seoiim jUKtihedthot 
in the qii of fit produced iii the feeding of (atth breed e\t its in mfhienee, 

and, lookinj^ at tbe question fioiu a (oniiiKriial standpoint, that shorthorns and 
their ides are siiju rioi and moit piohta^le th in other catth ’ 

The authoi discusses the i elation betHocu the fat and the water lu 
the cuts and iir^ans, and ai ranges the data accsuding to the watei con- 
tent of the ditiereut cuts. The oidei is dilterent tioiu that where the 
ariangenient IS accoiding to tit content, “and pioves, if an> tiling, tliat 
water and fat have no funetional i elation to each othei '' 

The following shows Ihe ariangenient of the biecMls a(*< oiding to the 
water content ol cuts and oigans. 


Iniimh ariau(f(d ai(0)(hini to uatei (ontent of mts and otyans 


Jl> < uts 

j Witd 

il> or,..aiis 

W atf r 

ri> bfUb 

Walter 


Pei a 1 t 


7 et nut 


Per rent 

S( nil) 

76 >) 

tjl ul( 

1 86 02 

Sf mb 

HI 47 

Htn lonl 

76 ’’5 

S« mb 

1 86 66 

(iiadi 

81 71 

CrnuU 

76 Hi) 

Sliof thoi n 

H7 1> 

n< 11 loid 

81 66 

•Short hoi n 

•77 00 


87 10 

Slioitlioin 

82 17 

Angus 

7^ 10 

Ilf I( t(»T<l 

(?) 86 98 

AligUH 

82 24 


Ihe didiiuic(8 b( tween the \Ui (onlents ol tbi gioiips iie small, hut, if rest- 
ing on ra( e tiaits, of inllin nee upon th< quilit> ol the Ihsli ns nnartuleof food* 
Barniig individiixl pec uliaiilu s, it plaifs iii iMuntof ji il itahilit>, oi i if her juiciness 
of flesh, Angus and Shorfhoins ihe id ol giadc s and Hi rc fords, and those again ahead 
of scrubs, w Iin h e\poiieiiCo, as judged h\ puhhi detniud, s< ems to justify ’’ 

The author considers the relation ot the blood, heart, and lai)g« to 
each othei aiul to the vital (qualities of the animal, and concludes that 
tliese bear a iiroportioiiatc lelationshif) to each other and are iiuitually 
dependent. 

groat In lit moans grt it lungs ind riiiii li blood, and me \ trsa; lonrediug a eer* 
tain power ot t oinpi iisation, the tliiee togefhi i may ho taki n as a fair indication of 
an animd’s Mtilpowir, not alone in reference lo work, hut also as concerns bulk 
and ability to attain it It would likewise, th* u, hear a distinct lolationsbip tolivo 
weight ^ 
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Tlie relation of the oombined weight of the heart, blood, and longs 
to the live weight and to the “body weight,” n e., the weiglit of the 
body, lees the contents of stomach and intestines, is brought out for 
each breed in the following table: 


Jtetailon of hearty bloody and lunga to live weight and body weight. 


Breed. 


SboTttiorn .... 

AngiiH 

Grade 

Scrub 

Herefortl .. - 


Body 

weight. 


7Vr cent 


4 81 
4 HI 
4 77 
4 71 
4. 70 
4 8h 
4 08 
4.K7(/) 
4.6i 
1 14(/) 


Shorthoi n 

Anglia — 
Grade... 
Seiul) .. . 
Ilend'ord.. 


Bleed. 

Live 

weight. 


Per cent. 
4.45 ‘ 

i 

4,89 

S 

4. 43 

/ 

4.85 

y 

4 54 



4.40 

s| 

4 38 

/! 

4 56(1} 

v 

4.22 

/ 

8 87 ( f} 


th(* vie\\s t^kpres^icd ai« correct, aiiA tliey certainly have much in their favor^ 
then with llie greaicnt perctMitago ot‘ licait, hlood, and liingH to body weight, Short- 
horuH Ktand lirst in the power oi beef ]>roduction, with the (>th<*r iireoda following in 
the order of the table. ” 

Assuming the above relationship to be true, it was suggewSted that by 
estimation of th<‘ haanoglobin and the red eorpiiseles of the blood from 
the percentage of ii*on, ‘‘we would obtain an expression of the embolemie 
power of blood, whit*h in turn would bear adelinite relation to the vital 
power or beef production of the indi\idual/’ From the data obtained, 
however^ ‘'this relation seems not to be a simple one.*' 

The author’s conclusions from tin*, investigation are as follows: 

**( 1 ) That 111 tho <iuaiitit\ of fat ])ro<luccd in the tccdiug of cattle, breed exerts an 
iulhieiioe, ainl, looking at tin* <jnestion from a commercial «tandpoiiit, that Short- 
horns aial their grad«*H are Miporior anil mine protitahle than other breeds of caltlo. 

‘*( 2 ) That in point oT paluiability, or lather Juiciness of llosh, Angus aud Short- 
horuA are ahead of grades aud lloieford.s. aud these again ahead of seriihs. 

**(3) That Shorthorns htand tirst in the power of hei*f ]»roduetion with Angna^ 
grades, seruhs, and llorefoidvs follow mg in the order gi\en.'’ 

Dairy management, A. M. Soulk (MtHsoitri iSfa, lUil. xdiy jjp. JO), 

Synoyein.—X lecord of I'J eows, 3 Shorthorns and 9 ,Jerse\'->, for 1 year. The yield 
of milk for the >ear \aried fiom 3,Sll to 8,185 Ihs. with the di tie rent cows, 
and the yield of butter from 2i:i.()l to 4211.18 lbs. The average cost of focnl 
for a eow for 1 jear was .fllo.llO. There was a considerahlo protit from Belling 
milk at 4 cts. a ijuart or hatter at 25 ets. per pound, the profit being consider- 
ably larger in tho ease of tbe dersejs. 

An individual record is given for the station herd of 12 eows for the 
year ended tiuly tU, 1804. The herd consisted of .T Shorthorns and 9 
Jerseys, varying in age from 3 to 15 years. During tho winter, from 
November 1 to May 1, the cows were fed in the barn, receiving usually 
6 lbs. of bran, 5 lbs. of corn chop, 2 lbs, of oil cake, 2 lbs, of cotton-sced 
meal, and 20 lbs. of timothy and clover hay per 1,000 lbs, live weight* 



890 nftktm ' ' ' " ” 

# 

Dming the remaining 6 months they were at pasture aud received in 
addition 4 lbs. of bran per cow daily, with 4 lbs. of corn chop added 
in May and October. 

Composite sam])les, representing from 2 to 4 milkings, were taken each 
month, and the fat determined by the lUbcoek teat. The record shows 
the yield of milk and of biittei hit and the iieicentage of fat in the 
milk of eacli cow h} months, the amount and cpst ot the food eaten, 
the Ine weight, and the fiiiaiKial results. The Littei aie based on 
bran at $12, coin chop at oil cake at *$20, cotton seed meal at $18, 
and ha^ at $0 per ton, and pastuiage at 50 cts, jier month. A sum- 
maiy ot the results for each cow duiiiig the 12 mouths is gi\en below: 


^nvmaty of uioid fot Jinma fot 1 yiu} 




Milk 



Putt) 1 


( 1*1 olit 





1 , 

1 ^ 

1 (. 








s 




1 ^ 

I ® 


~ y 


J. 

Z 

S — 

c ^ 

2 ^ 1 

2 

Z-o 


1 £ 

'1 

u 

£ - 
-1 

5 Z 

p *i 




r 

& 

c t 

5 c 

1 ..c 

^ iz 


7 -S. 


Of 

2 

c 

7 

c 

1 1 


7 

c - s 

s - ^ 



-S 



• 


1 

- 

- 

wu 


fihoi tliorns 

7/s ' 

7/s 

Ibh 

r/s 

JU 

Jbi 

( ts 

t fH 



S|M»t 

1 0 

'■> ic' 0 

l() w) 

t 4 

J7h 01 

21 . Ii 

-1 - 

U) 1 

MO 4) 

tl2 10 

1 iiini i 

1 { »(i 0 

') ()l> ) 0 

1 1 ‘io 

8J 0 

3 n 8 

210 ^2 

-1 2 

10 

) < 70 

1 1 “Sj 

lied j 

1 JL 0 

> SU 0 

1 » -0 

I S 8 

17 » 8h 

1 21') 8 

- ' 4 

18 t> 

/O ol 

1 OJ 


1 0 

<)11 6 

r i< 

T** 7 

1S> <L 

-2) 10 

— 0 

1 < 1 

U 41 

1 > 00 

Jerse\s ' 

1 

1 









r>( aiit\ 

816 0 

b 001 0 

IS 40 

.1 0 

- 0 n 

‘ )ii r 

11 8 

0 8 

8- >1 

47 10 

I)a/ie Ii iti s 

0 

» 4"- U 

1 00 

(1 4 

20 > 1 

1- ;7 

1- 0 

10 7 

<0 ID 

44 48 

liimi 11)0 

SlU 0 

h^O 0 

-1 10 

P - 

-’1 1)4 

20 jl 

10 1 

8 4 1 

1 8- 20 1 

'ji 05 

liu h< lor K (oil 

S7i 0 

H IIH 0 

-i -0 

4 6 

) 1 > 

420 li' 

0 0 

8 2 

117 U 

71 81 

M ittituck j 

670 U 

( 11-0 

II "0 

2 

270 02 

2'’) 10 

n i 

10 l> 

7» U 

45 09 

liulKrt 

<M1 0 

'><110 

1 10 

41 0 

2 1 8- 

0) 78 

14 1 

n 7 

60 71 

40 51 

liaho 1 

0 

! ) OOH 0 

1 70 

O" > 

^11 01 

277 -1 

11 0 

12 2 

00 10 

15 58 

Ismibiis 

'Ll 0 

hll 0 

10 40 

7> 1 

17s 0 

-14 -0 

10 0 

li J 

41 07 

24 'W 

Alplu % I It 

S17 0 

8 Ift> 0 

-J 10 

41 8 

1 7 1 

404 00 

10 J 

8 4 

Ii < 87 

(0 94 

A\oiugtJs 

M18 4 

l> 0-1 0 

17 .0 

lO l) 

-<>) 07 

1— 88 

1- ) 

10 1 

80 41 

47 88 













a\©ia<'e 'v lehl of lullk^^ai* 5 927 lbs Jlii ingest was given bv 

Al}ihe<i Llf, who pioductd S.lSo lbs iSext to in i < iiiu Uaiheloi with 8,118 

lbs to hci crtdit. 'llu sin illost ynltl w as tioiii tlu .Icisov li< ih i, ^llllbus, iiaim ly, 
3,811 11)8 Ihe a^orl«e iiuinbci ol immitls ol biitttr made w is 2!l7 bd, the Jersey 
COW', llacLelors Giii, lioadiiig the list with Ub 18 Ihs , and i tcdlowed h\ Alphea 
Ulf with 104 W) Ihs. Ibimajio stands thud, with IJh 3d lbs Ironi a tbmonth ])eiiod. 
The smallest niimbt i was made by the Mioi thoiu < ow, ^pot, w ith 213 t»l lbs . 

^^The a\oiago ^ 1^^^ jiroduct d b;> the h< nl w as 4 21 fib bight sta\ eiage 

was made b\ l)a/ie Oatts, with 4 70, follow td h> 1? imajM) w ith t (>b, and Jlahe with 
4,65. The low ( st ei ige w as made bj Kt d w ith 3 1 1 

The highest a\ei.ige aiiiuiint of buttei tit prodmid was made by lUchelor^s 
Oirl, with 2y 80 lbs, p« i ruontli and 377 07 lbs lor Iht m ii, ,i Iittb 1» ss than a pound 
a day. Alphea 1 If was set ond, with 28 10 lbs ])ei month and i total ol 337 17 lbs. 
lor the ye ir kbiniaim, Mattituck, and l)i/ie Jbites follow in th< oidei named, with 
a total inodiKtioii of 271.b4, 270 b2, 200 31 Ihs ot fat, leapeitixly The highest 
production ot fat in i single month was iiiadt !» Alphea 1 If, w ith 70 01 llis , followed 
by Mary Herlxit, who made 4b 17. Ulus w is at the rate of 2 Ihs of hiitter per 
day. ... It cost $46 40 to keep the laige Shoithoiii tow kmuia, against $27.63 far 
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file cow . . The average cost of keeping a cow^ under several 

disadvantages; in the 3tate of Missouri need not exceed iKi5,30 a year. 

‘<T^e cost of ptoflnciug 100 lbs. of milk varies from 56.6 cts. in the case of the 
Jerseys to 75.7 cts. in the case of the Shorthorns. 

^^Tlie cost of tho daily ration during the 4 winter months of heavy feeding was 
16.8 cts., as Compared with 2.4 (‘ts., plus the cost of the pasture, dining the 4 sum- 
mer months. The oiiject in feeding grain in the summer was suu])ly to feed snfli- 
cient to sustain a normal How of milk. Tlie average cost of the daily ration for the 
year was 10. 1 ets. . . , 

^•In tho month of August, 1803, 7,176 Ihs. of milk nud 318.58 lbs. of butter fat 
wore produced at a cost of !l{10,75. This was at the late of 211.10 llis. of milk and 
10.27 11)8, of fatdaih ; the milk costing 11.3 cts. per UO IIin. and the fat 3 3 cts. [per 
pound I . 

‘‘('oiuparing this with .Tanuaiy, 1801, the sixth month of the lactation period 
when the heavy grain lations wcire being fed, theie wire 6,111 lbs. of milk and 
251..57 lbs. of fat m.ule at a co.st of $60.16. Tins was at the late of 208 lbs. of milk 
and 8.11 lbs. of fat; the milk costing 93 8 ets. per 100 lbs. and the fat 24 cts. per 
pound. The liighest production of milk and lat at the lowest cost was in tho month 
of August, on grass pasture and a light grain ration. 

*^The aveiages slunv a pieterenee in lavoi of the.leiseys for inilk-selhng purposes, 
and a decub'd one with regard to the cost and total prodiution of butter fat ami 
butter. . . . 

**3'!ie greater w eight ot the .sborthoiiiH and the tend«‘ue\ to lay on ticsb made' them 
costlim* to fc*c‘d, and tlie> did not m.ike sueh good use of tlio food as tho smaller tows.'^ 

In adtlitiou to the alune record, brief pojdilar remarks are made on 
feedinijc; the \alue of lv(‘epiiig a record; eoulormatioii of the dairy row; 
the luseof tiu’i seiiarator, llabeock test, and some acid tests in butter 
making?; and a eomii.irisoii of the daily and eomiiosite tests of the milk 
of H cows for 12 days. 

Effect of food upon the cost and quality of milk, d. B. Lind- 

SKY (}[aHst(rhi(HvUH State Sta, Rpt. pp, 4:2-7^') 

— V coiup.nison on 6 cows in 6 |hiio(!h of ilu‘ ette' t cd’ rations eontnining 
diffcuout aniouiiis ol juotein (horn 1.3 to 3.76 lbs. ]>ei < ow' dail\) on the (plan- 
tity, (piality, and cost of milk. As a mbs tho .Molds of milk and of butter fat 
inereasiMl and the cost of the same dcs rcased with the amount of iiioteiii in 
the* ration. Tim eonelu^ion is that lations vith 2.5 to 3 lbs of pioteni per head 
daily me more proli table than tlioso with 2 lbs. or less. 3 lu^ eomposition of the 
milk, especually till' tat, appealed to bo fm or.ibly alfe< tod 1)\ the addition of 
protein up to about 3 lbs., although there w aseoiisiderabb* ditbu’cat ‘0 in the cows 
in this respect. 

The author reviews work done els<‘wiiere on tlie etiect of food on milk, 
especially as to the effect of ratlon.s containing different amounts of 
protein. Tin* experiment reportetl by liiiu is divided info d series, with 
2 periods in each. Six cow s were fe<l in 2 lots, one lot being fed the 
narrower and the other the wider ration in the first period, and the 
rations reversed in the second period. This plan was followed in all 3 
series. In the first 2 series the periods wHue 14 days and in the last 9 
days, with preliminary periods of generally 7 days. In series 1 and 2 
the coarse fodder cousisted of 3 to 4 lbs, of corn stover and corn silage 
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Ubitumf and in seriee 3 of corn stover and rowett l)a2f. Xhe grafn 
fed in the diderent periods and the nutritive ratio and cost of the rations 
were as follows : » 

nations fed io cows tri dxjfae^it mtes and diffinnt petiods 


Sor OR 1 

It ition a 

1 ati( n h 
Serms J, 

I ati<m a 

lUtioi) h 

fieri* R 3 

Kitioii a 
lUtion b 


(Tram 


3 IbR M boat bran 3 lbs Bn0alo^liiUii le<<l ami 
i lbs ttifton aoeii nif il 

4^ IIh ^^htat biiiti md 4} lbs <oiniiuul 

i lbs win a brm i lbs Buflalo^lufiu feed ami 
1 lbs rotion s< d iiuai 

1 lbs wlitat biHii ) Ibu turn tiii'tl and \ Iba 
cotton sted me d 

3 lbs ((ttoTi R<(d mill \ lbs ioiii iiit il and t 
lbs Mluatbian 

3 lbs tottoiiMftd meal 3 lbs Chingo gluten 
rm ul lud i lbs Hudulo glut* ii it t d 


>iutini\t 

Digt 8t 
ibit ]>!0 

Cost ot ration 
l»ei dav 

rai jw OT 
ration 

! 

t( lu in 
intion 
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‘ Makin^ allonantp lor \aliit ol in mint 


At tlio beginning of tlie third senes one ot the tows >v. is lejilaeed by 
a 1 ew oiu . 

(’ouiposite s«iinples of the milk of each tow were made tor 3 days of 
eac li we( k, and the cows weie w eighed week!} . The expeiimeni lasted 
tioin Januaiy 1C to Ajnil 30 Full data aie gnen, including analyses 
ot the milk and h'ediiig studs, and the ban ternperatuies. A sum 
iuai> follows 


l teld and (ost of milk and huiln on dxfftrini t at ions 


1 


j 


Milk 

1 

Buttii 

lat 

1 

1 lotem 

Aa 1 1 act 



1 




if 1 per 
<ii\ 

In t 
wt if,ht 

Jotil 

1 leltt 

1 »»tnl 

f fHt pt 1 j 

Xtt ' 

t<>Hf pt r 

1 tal 

^ It 1(1 

total 
< o»t pc r 




tiuiirl ‘ 

' tjiiirl 

ptmtul 

Senes 1 

J f un<i*i 

I otinds 

^ i^itarts 

sr b 

Cent^ 

( ei ts 

7 T/nd« 

Cents 

Kationa 

60 

h'8 

1 60 

0 -7 

8- r 

16 30 

nation b 

1 JO 1 

1 H67 

756 51 

1 i4i 

3 02 

67 17 

18 67 

Sent B 2 








Hit ion a 

2 55 

1 n 

"58 60 

1 

0 84 

78 20 

17 12 

Hation 0 

- *.4 

87 i 

725 04 

1 *H) 

0 97 

70 09 

19 66 

Sent 8 1 

1 





1 


Kationti ' 

i 2 91 

8-4 

4-J 44 

2 21 

1 06 

45 25 

23 32 

Kation b 

1 76 

862 
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In the first senes a laigei total yield of milk and of buttei fat was 
produced on the iiariow latioii («), and tlie cost ol these per quart and 
pel pound, lespectnely, was lower than on the wide ration (h), 

‘Mbe 6 cows fed on ration h showed an average decrease of 11 lbs m live weight* 
It iS certain, htiwover, that more llcsh ind fat were lost than the scales specified^ 
foi (hiring senes 1, i alien 6, iho animils looked thin and had every appearance of 
being improperly nourished in all prohabilitv ttish and fat weie replae^ bj water* 
It IS V cry clear, the n, that a ration c outlining 2 60 lbs of pi of etn was more econom- 
ical to teed than one containing approximate ly one half that amount ** 
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la the ieeead seriee the only ditfetoaoe between the ratione was that 
the 8 lbs. of Buffalo gluten in ration a was replaced by 3 lbs. of 
corir meal in ration h. On ration a 35 qts. more milk and 8 lbs. more 
butter fat w^ere produced than on ration fc, and at a cost of 0,13 ct. less 
per quart of milk and 1.5 cts. less per pound of butter fat. These 
figures show the butter and milk i)roducing power of the Buffalo gluten 
feed over the com meal, or, more correctly speaking, the influence of 
even 0.25 lb. more of digestible protein, and also possibly the effect of 
the increased fat, in the daily fod<ler ration/’ 

In the tliinl series, although the iicriods lasted only 0 days and the 
rations in both i>eriods were unusually rich in protein, 51 qts. more 
milk and 5.7 lbs. more butter fat were ijrodnced on the richer ration, 
and at a cost of 0.1 ct. less per quart of milk and 1.43 cts, less per 
pound of butter fat. 

far. then, as this oiu* set of exporiiuonts is eonct'rned, the largest amomit of 
protein fed daily, \ i/, .'{.7d lbs., was the most eeoiiondcal. It must be admitted that 
in feetling so inneh protein the animal is asked to do liei best, and it is a ([uestion for 
how long a tune woidd he abb* to <*ontinue. The writer belie\es, how'cver, that 
during the late fill and w'uiter months cows that aie in good condition can bo fed 
from 2.5 to lbs. of digestible protein daily with profit. It probably would not be 
advisable to feed over 2 5 U>8. diiilj to animals that are soiled during the spring, 
summer, and early autiinin. 

**Faniieis are o.Mpeeiallv cautioned not to feed too large an amount of grain during 
the suuniiei that ooiitanis a high percentage of fat. A large amount of fat in the 
daily ration at tins season tends to overheat the aiiiuial and pioduce iu/lammatioii of 
the milk glands, .\iuoiigsuch giains may he nientioned eottoii-seed meuK Pufialo 
gluten feed, cream gluten meal, King gluten nmal, etc. Not above i ora qts. of the 
HuOalo glutfii teed oi 2 <{ls. of any of tin* others should enter into any one daily 
gram ration during the Hunimcr months. 

•‘While 2. .5 Ihs. or more of jirotein h.ive been shown to be economical in the pies- 
eiit OKperiment, the w liter believes, with oltf, that it is also neces.sary to keep up 
the ilou of milk for the longest ]iossible time. The demands upon the cow that ]>ro- 
duees 10 to 12 <(ts. of milk daily aie severe, ami she must be well Mipj>li(‘<l with 
sutlicient iligestibb* jirotein to meet these demands.’’ 

The iwcriige ccmiio.sition of the milk of each cow on each of the 
ratioim is given in tlie table on the fnllowing page. 

In the first series tiiere was a varying increase in the total solids and 
fat in case of 5 cows on the richer ration. This was true in case 
of 4 cows in the second series, when the dirt*ereii<»e between the amount 
of protein fed in the 2 periods v,i\» much smaller. In both series the 
relation of the fat to the solids-not -fat was closer on the rieher ration 
in case of 4 cows. 

cows dirtered in what may ho termed their susceptibility to the influence of 
the diffweut fodder rations. [In 8erie.s 1] the percentage of fat luereaHo in the milk 
in case of cows Sarah and Norn w^as not ho great as in case of the first 3 cows; while 
in case of Nellie the extreme food changes seemed to liav'c had a comparatively small 
influeuce on the coiiipositjon of the milk. The auiina I appeared, however, to feel 
tnore than any of the other cows the bad effet of the improperly combined ration A 
Her whole general appearance told of a non-sui table food supply. This cow illne- 
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tfffttes quite elearlj^ the fact that tbe oompoeitiou of the mlllcof different cove enn 
be differentjy affected by tbe same food combinations. AltboagU sbe gave every 
appearance of receiving improper noniisbmebt, sbe still mamtainod tbe quality of 
bei milk 
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In the thud series th<* lesult was less ie»»alai, but tlio poreeiitage 
com])Ositi )ii Mas tiequentlv loMor on theiiehei latioii. In otheiMVords, 
‘^Mheii 3 ll)s. of ])iotem was led in thedail.\ ration theio wasanindica* 
tioii that its inHueiK (» upon the ([uality of the milk ceased to be felt.” 

The average composition ol the milk ot all the cows in each period is 
also calculated on the unifoiin basis of 13 pci cent of total solids. These 
figures, Mith some of the othei lesults of the eApeiiment, are concisely 
summaii/edin the following table: 
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• Calculated fiooi the average weight (»f 871 lh». 


In commenting on the experiment tlie author points out some weak 
points, such as variation in the temperature of the stable, which was 
not artificially heated; samjiling the milk for *1 days each Aveek instead 
of 4 or 5 days; using different coarse ftidderin the third series from 
that used in the first 2 series; making the last series too short; and 
lack of uniformity in the fat content of the rations. 

**Tho exporiiiioiit certainly iiulicateH that rations so put together as to contain 2.5 
to 3.5 Ihs. of (ligcstihlo protein can he fed with greater profit to the farmer than 
rations containing 2 lbs.'’ 

Creamery record, 1893-94 (Massachusetts State Sta* Rpt 1894, pp. 
78-87 ). — This gives a statement of the feeding stuffs used, their market 
price, composition, with reference to fertilizing ingredients, average 
composition of the milk by months, fertilizing constituents of cream, 
the value of the cream, the amount receivtMl for tlie cream at the local 
creamery, and the cost of skim milk on the basis of whole milk at 3 cts. 
l>er quart. 

“The net cost of food for 1 qt. of cream amounted in 1893 to 5.98 cts., and in 1894 
to 7.17 cts. 

‘*The value received for 1 space of cream varied in 1893 from 3.50 to 4.25 cts., with 
an average of 3.93 cts. ; iii 1894 from 3.10 to 4 cts., with an average of 3.62 cts., 
which amounted per quart (average) in 1893 to 13.36 cts., and in 1894 to 11.97 cts. 

'<Tho number of (juarts of milk required to produce 1 space of cream in 1893 was 
1.88 and in 1894, 2,08; or 6.39 qts. of whole milk to produce 1 qt. of cream in 1893, 
and 7.07 qts. of whole milk to produce 1 qt. of cream in 1894.’' 

Further contribution to the question of the action of fee^g stuffs with acid 
properttes on the organism, especiaUy on the skeleton, H. Wkiske (Ztschr. phys. 
Chm., m (1895), p. 595; abb. in Chm. Ztg., 19 (1895), No. 70, litpert, p. 85i). 
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Aotiozi of copper oo the mainua org^emi U* {n$m. 

landy SS, pp. 48S'-^87; in Chem, Centhl, 1894, IT, p, BHO; md Jtmr, Chm* Sad* JDee* 
doit, 48 (1898), Atuj.y p, S21)* ^ 

Abaorption of fat, V. Harlky (Jour* Phyiioh, 18 (1S9S), pp* 1^14} ahs. in Jont* 
Ckom* Soc* London, 48 (1898), Au(f*,p* SSO). 

On the influence of the addition of fat as well aa starch on the utiUsatioii of 
food, etc., A. WicKK and H. WEiSKr (Ztsvhr, phys. Chem., 21 (1895), p, 42; aho* in 
Chem. Ziy., 1911895), No. 70, PeperU,p. 25$). 

On the digestibility of vegetable feeding stuffs containing pentosan% *H. 
AVei/skk (ZUvhr. phyn. Cheni., 20 (1895), p. 489; ahn. in Cheni. Zty*, 19 (1895), No* 50, 
liepert., p. 189; and Ztsvhr. angvw. Chem., 1891, No. 18, p. 656). — In experiments with 
* sheep the digestibility of the pentosans w'us iound to be higlier than was expected. 
The a^c^^lge percentage of digestibility ot the pentosans m hay and oats was B5.1, 
In experiments with dogs the average <‘o«Wticient of digestibility was 53,81. Tlie 
dig<‘stibility of the pentosans in oats agreed quite closely in ease of sheep and dogSy 
and was soinow’hat less than that of iiieado\v 

Tables of digestibility of American feeding stuffs, J. B. Lindsey (Massaohu^ 
setts State Sta. Ppt. pp. This is a compilation of the digestion expen- 

nients made in the United States with riiininants and with swine, show’ing in each 
case the maxininm, luinimnm, and average cocfticients obtained. 

On the composition and valuation cf the different mill products of wheat, 
M. llEXNhTDDT and F. VoKrTLvNDEii (Fot'schungsbvr. Lvbensmtl. Ihjg. Chem*, 1895, 
No. 3, p. 228; Chem. Ztg., 79 (189^), No. 81, p. 292). 

Miscellaneous fodder analyses, (’. A. (Jokssmann (Massachusetts State Sta. Rpt* 
1894, pp. 588-109). — Anal>ses with leleience to food ingiedieutK of the following 
inateiials: (Quaker self-raising ioickwheat dour, Ileeker’s honiiiiN, niaenroni, faniia, 
condensed inilk, gelatin, baking pow'der, peanut meal, eofton-seed meal, eotton-soed 
bran, ('liicago gluten meal, King gluten meal, Iowa gluten meal, Atlas meal, bar- 
ley meal, Ihitlalo gluten f(*ed, IVoria gluten feed, golden gluten, Chicago maize feed, 
Chicago germ feed, combination horse feed, rye feed, peanut feed, oat feed, giouiid 
oats, wheat bran, oil cake, peanut cake, i»eauut husks, meat meal, sopi beaus (dillVrent 
varieties at dillereiit stages ol giowth), rowen ha>, carrots, beets, potatoes raised 
with different feitilirers, apjile pomace, and <oin, oats, and barle.\ chop, and corn 
and oat chop. The fci tili/ing iiigiedieiits au* also given for tlie following materials: 
l*eaiiut meal, cottoii-Hecd meal, cotton-seed hraii, Atlas meal, pe4iuut husks, peanut 
feed, meat meal, lowen hay, carrots, beets, and jiotatoes laisei] with different ferti- 
lizers. The analyses are followed b> a disi ussiou on lommereiai feeding stuffs, 
calling attention to the manurial value of ditieieiit fei ding starts and the valuatiou 
of fodder articles, and making suggestions lor the economical selection of feeding 
btufls 

Analyses of foods and feeding stuffs, M, B. Uakdin (South Caiohna Sta, Rpt* 
1894, pp, 11, 12). — Tabulated analyses (food constituents) of wheat bran, rye, barley, 
oats, silage, cottoii-seed meal, maiigel-w ui/els, sugar beets, and butter. 

Compilation of analyses of fodder ai tides, fruits, sugar-producing plants, 
dairy products, etc., C. S. Crocki u {Massavhn^etts State Sta. Rpt. 1894, pp* 427^- 
^5).— -This is a compilation of analyses made under the direction of 0. A. Goess- 
uiann from 1868 to 1895. 

Studies on flour and bread : IX. Bffect of human digestive fluids on stale 
and freshly baked bread, E. Juni.mann (Jrch. Tlyg., 24, No.2,pp. 109-123)* 

On the analyses of flesh extract and flesh peptone, A. SrrTZER (Zischr* angew* 
Chem., 1895, No. 18, pp. 529, 530). 

Danger of spontaneous combustion with feeding stuffs moistened with 

molasses (JJEngrais, 10 (1895), No, 38, p. 904), 

The manufacture of potato cake, Nivi^rk and Hubert (Abs* in Jour* [British) 
B(f* Ayr., 2 (1895), No. 2, p. LW).— Brief reference to a process of grating, pressitm 
and drying; and thus preserving potatoes. 



mmnmi 837 

‘ iiMSmti of potefeOM to fuxm anfmalo, A. Girarr (M. tail,, $0 {t89S), No. 
tT«e of potatooft for dairy cows, B. Kohler (Z«d. LaiL^ 20 {1895), 21, pp, 

m,m). 

*Sh» feeding of meat meal to calves, A. Gouin {Ind. Lait,, 20 {1895), Noo 20, 
pp, l^d-'ldO). 

Sliortbom and Hereford cattle, .T. L. Thompsox (Ayl, Gaz. N. S. Wales, 0 
{^1895) f No, 5, pp, 849-3G0, pis. 5 ). — Historical sketch of these two hreeclsaiKl scale of 
points for Shorthorns. 

The straw and chaff of oil-producing plants, L. Daxoeu {Fuhhntfs landw, Zig., 

44 (1895), No. 16, pp. 615^)18).-— \ popular article treiitiii^^ of their use as stable 
litter or bedding. 

A brief practical talk about some of the principles involved in feeding farm 

animals, ,T. B. Lixpsey {Massachusetts State Sta. Upt. 1894, pp. 14~2tt). — This i)aper, 
as the title indicates, is a popular article on the principles of feeding, with direc- 
tions for the oalcnlatioii of rations, and snggestcMl rations ffir inileh (! 0 \vs and grow- 
ing meat stock, for growing lambs in wintiu*, for ]>igH, and for farm horses. 

A contribution to the study of rational feeding, E. Maiu ih (Staz. Sper. Agr, 
Itah, 28 (1805), \o. 6, pp. 392’^40o). — An account of experiments in feeding 2 calves 
about a year old. 

Feeding tests with different breeds of beef cattle, V. Sciiwf.ttzi.r (Missouri 
Sta. linl. 28. p}}. 39. ph. 8). — This is a shorter account of the experiment described 
in Bulletin 21 of the station, with the eonelusioim from the study of the composi- 
tion of the tlesli of cattle, <lescribed in Hnlletin 25 of the station, both of n hich are 
abstracted aboAO (pp. ,'121,327). 

Feeding cotton seed, A. M. SorLK (/>'rm?c»V Gaz., 1895. Aug. 7. p, 85). — The feed- 
ing of cotton seed and its produ<‘ts to cattle, hogs, and sheep is discussed. 

Wheat as food for cattle, L. l)A.VciEU {Landu\ Wochenhl, Schles. Hoist., 45 (1895), 
No. 17, pp. 244-Ji*>). 

A feeding experiment with molasses, Vibiiaxs (Landic. Wochenhl. Schles. Holst., 

45 (1895), No. pp. 473. 474). 

Largest milk and butter yields of Jersey cows (Amer. Agr. (middle cd.), 1895, 
Oct. 5, p. 282). 

The selection of dairy cows, A. Leuov (Ind. Lait., 20 {189‘), Sos. 2l, pp. 171, 171; 
22, pp, 179, 180). 

Records of Holstein-Friesian cows ((’«/L andCountrg Gent., 1895, net. lo.p. 7,7c9).— 
The otTieial tests of 25 cows arc ustid as a basis for estimating tlici'ost of i>roduetiou 
of butter from this breed. 

Concerning the milking qualities of Breitenburg cows, H. Uiieyikil/ (Landw. 
Wochenhl. Schles. Holst., 45 { 1895), Xo. SO. pp. 401-494). 

Slaughter experiments with pigs (Landw. Wochenhl'. Sekhs. Holst., 45 (1895), No. 
$6, pp, 494-406). 

Report on fish culture in the Department of Somme, Buoccnr (liul. Min. Agn 
JFrance, 14 (1895), No. 2. pp. 172-186). 

Marine stations, (liixuiRrsT (.I///. Jour, Cape Colony, 8 {1897), Xo. 18. pp. 472-474). — 
A statement of the purposes of these stations, with special reference to the fishing 
industry . 

Trout culture, F, Mather (Cop, Svi. Monthly. 1895, Get., pp. 749-761, jigs. 7). 

DAIEYIHO. 

report, J. W. JIabt (South Carolina Sta, Epf, 1894y 
j>p. 5^57),— The dairy building recently built at the statiou is briefly 
described and experiments in butter making and cheese making aie 
reportedL 
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experiment to determine e6lGlency of elunmlng wliole millc eempeted 
<eritli nslofir the hand separator and churn vae "undertaken in Auguet and Septem* 
her. , . . 

‘^Before being divided the milk was thoroughly mixed. One portion was then 
separated by a hand soparntor and the cream was cluiriied as soon as it had ripened. 
The whole milk portion was allowed to turn to clabber before being chtirned, In 
churning the whole milk the conditions w^cre such as to secure the best possible 
yield, and it was found that 14. Od per cent, or about oue-seventh of the fat present 
in the milk, v\as not recovered in the butter. In using the centrifugal separator 
and the churn, 7.53 per cent of the total fat of the milk was not recovered in the 
butter. This is largely owing to the fact that the chinning temperature, 68°, which 
was the lowest that could be obtained without ice, was entirely too high for the 
best results in cliurniug cream. 

“As soon as the steam litting at the tlairy was <loiio cheese making was com* 
menced. Between September 25 and Oetober 16 idieese was made on 10 days. Fhom 
4,155.25 lbs. of milk 476.25 lbs. of green cheese N\ere matle, an average of 8.72 lbs. 
of milk being required to make J lb. of cheese. Trom the recoids kept it appears 
that the milk from which the cheese was made contained 186.41 lbs. of fat.^' 

The Babcock test vs. the space” system as the basis for 
payment in Massachusetts creameries, J. 11. Lindsbv ( Massachu- 
setts State Sta. Kpt, i), — This is practically the saino as 

an article published elscwhcrt* (K. S. "R., 7, p. <>7), the full data being 
given for the 105 patrons from whom (hita wane colletded, 

“The results obtained fully confirm the investigations made along this line 
elsewhere. 

“They show ( oui lusively thnf the space oi cream is of very varinhle composition, 
and is not <t tnio lucnsnio <»t tlie value of cieam for butter puiposes. The value 
of cream fur butter, othei things being e(|unl, tlepends entnely upon the amount of 
butter fat it eoiitaiiis. I’lie inimbei of spai'es of cie.im required to make a ]>onnd 
of butter depends also iijion the butter lat content of the cream.' 

Analyses of milk ( \fa8xaehanettH state Sta. Upt, />/> fO?, 40,^), — Aimlysc's of 40 
samples of milk sent to the station tor examination. No deseription of the samples 
IS given. 

Chemical analysis of koumiss, A. K. Aliik yfnauq, Dintt. Jurjetr, /vV7; abn, in 
Chem. Zt(j,f 19 No oO. Jicpeit., p. JOfl). 

A contribution to the bacteriology of the ripening of soft cheeses, E. Mah« 
CHAL (Ano. So<\ Min . thlge, 19 {IS^t't), No, J, pp. pi. 1). 

What becomes of the casein in lactic acid fermentation'? (». K viitiUKr. (ZtschrJ 
Egg., ISfioj}}. S^tJ; ahs. in (*enihL llakt. und Par. All*/., 1 {I89o), No. tl^pp. 489, 4f0), 

Microorganisms of bitter milk and cheese, E. \ (>\ ynKVUENUKu n (Ann. Mia\, 

7 (1898), pp. 1-H; ahs. in dour. Jloy. Min\ Sov. England, 1^91, No. 8, pp. 8, 49,3.50). 

On the bacteriology of cheese, J. IIbnuki (Disi. Jiasrl, 1891; atm. In C^tbl, 
Bakt. and Par. AUg., / (1895), No. 1, pp. io, 41; and in Chem. Cenfhl., 1395, 11, No, 
IS, p. 700). 

Dairy bacteriology, E. von FuTuqvuNREirii (London: Methuen ('o., 1S95, pp.lM; 
iramlated hg J. It. L ! laris; reriened in Nature, Ls95, p. 210). 

Of what service has bacteriology been to dairying up to the present time? 
G. ZlHN (Landw. Wochenhl. SehOs. Holst,, 45 Nos, 18, pp, 894-390; 29, pp, 

414). 

Bacteriological investigation at the daily station at Fribourg, A, Evibquox 

(Ind. Lait., 20 (tS95), No. 20, pp, KH, 201). 

Invistigations on the sterilization of milk and lactic fermentation, i\ OaxE* 
KBUVE (jQUt\ Pharm. et Chim., eer. 6, 15 (1895), No. 10, pp, 489-490, figs, 3), 



A «|»pikz:atlis ibr miXk, W« WjCTpsnuxc) (ZUchr. anf/mK Chem,. ^S93, 

JiSi jp. SS7)*----A patented device^** 

A rapid teat Ibr milk, L. Cuniassb (/ad. LaiL, eo (iS9o), Xo, S?, p, 177). 

Ttie creamometer for determining the fat in pasteurized milk, l\ Oazenkuvb 
and £. Haddox (/wd. Lait, SO {1899), No, S3, pp. 187, 188), 

Time of curdling of rich and poor milk, E. Messeki.y {huh Lait., 20 {1899), No, 
S4,p. m). 

Formic aldehyde, its detection in milk and value as a presei’vative, !{► T. 

Thompson {Chm,. News, 71 (1899), No, 1899, pp. Si7, 218), 

A oold process of condensing milk (Rural New Yorker, 1899, Juh/ ,17, p. 909 ), — 
A proposition to remove a ]>art of the water hy freezing. 

The preparation of foaming or gaseous milk from centrifugal skim milk, C. 
Bksano Sper, Apr, liah, 28 (189'i), No, 5, pp. 317-8, :1). — After piiBtennzatioii 

the milk is charged with earbouic-acid gnu and the author states that the resulting 
drink is agrceahle. 

The preparation of milk for children, (Ruhlnu/s luntlw. Zhj , 11 (1809), 

No, 12, pp, 309-377), 

A patent milk can ( heat, landw. Presse, 22 ( 1809), No, 7 >, p. Odl, fuj. 1 ) 

The utilization of buttermilk, E. Mku (lud. Lait,, (1809), No, 2(/, p. 19,1), 

The utilization of whey, V, Jican (Ind.- Laih, ,20(1809), No, 10, pp. 117, 118). 
Szperiments in diy salting and brine salting buttei, F. Hlfhscii (Ayl. Jour. 
Cape Colony, 8 (1809), No. V',, pp, 111,412) —The tests related to the liavor, texture, 
color, and eon tent of salt in hut ter. 

Analyses of Australian buttei, F. S. 3d.vui{A( t i (8luz. Sper. Ayr. liah. J9 (1809), 
No, ti, pp. 30()-.i0.2). 

Profitable dairying on large and small estates. If Ilrciio {Nutzhnuyeude Mtleh- 
wirisvhafi itn OroMs- uud l^^leinhetrtchv, luipziy . //. Yoiyi, /AV'T).— lJevie\ve<l in ruhtnujs 
latulw, Zty,, 44 (1809), No, 17, pp. 9 27-9.:i). 

The relation between the fat content of the milk and of tlie Limburger cheese 
made from it, F. (1. Heuz [Chem. /Ay.. 10 (1899), No. 70, pp. 1787. 1788). 

Gorgonzola and Stilton blue or molded cheese, .1. Long (Culi. and Couniry 
Cent,, 1809, .iuy. 8, pp. 987, 988 ). — Metlniids of nianufaeture. 

The manufacture of Laguiole cheese, K. Mauke (Proy. Ayr. t l I it.. 12 (1895), 
No. 30, pp. 97-l(»3, fujH. 11), 

Various kinds of fancy cheese, J. Long (Cuii. and Country Geut.,J809. .lug. 15, 
pp. 603, 604 ). — This treats of the iiiamifa« ture of .sfNoral Frcucii cheeses. 

A contribution to the chemistry of cheese making, C, Pk c akdi (Staz. Sper, 
Jgr, liah, 228 (1809), No, 6, pp, 4(ff;^il2 ). — Analyses of eows’ and shee]»\s milk. 

Determination of the ripeness of cheese, C. V. Mgrakosy (huh Lait., zo (1895), 
No, 26, p. 208). 

Cheese and butter as possible carriers of typhoid and cholera infection, 

KowLanT) (Rrit. Med. Jour,, 1899, No, 1790: ahs.in Cenihh Rakt, uud Par. Med., 18 
(1895), No. 7, p. 204). 

Dairying in Denmark, F. I)F.L!7^;an€lS.TAN(»HK(/^M/. Ayr. Rely., 10(1894), No.4-5j 
pp, 315-3921, figs, :2t)). 

Dairying in North Germany, F. DELi Kaml Tanghf ( Pud. Ayr. Ikly., It) (1894), 
No. 4-5, pp. 31)4-423, figs. 14), 

’ Dairying in Holland, F. J )eluic and S. Taxchik ( Buh Ayr. Bely., 10 (1894), No. 4-5, 
pp. 424-431), 

Report of the dairy institution at Proskau for the year ended March 31, 

1895, J. Klein (Chem. Ztg., 19 (1899), No. 79, p. 16S9). 
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^ATISTICft 

Seventh Annual Report of Kansas Station for 1894 (Kawnu Sta Mpt. IS^4f pp, 
-^6’).— *Thi8 mdiulos 8\ nopsew of the bulletins issued during the jear, outlines of the 
work of the \ear lu the different departments of the station « end the treasurer's 
report (with in\entor> ) lor the fiscal jear ending June 30, 1804 Piehtnmary work 
m pumping and storing "\>atei and m irrigating \ an ous eiops at Garden City is 
reported 

Report of the diiector of Massachusetts State Station for 1894 {AfawaehuMUn 
State Sta Jipi ISOi, pp '^-7 ) — V geueial ie\ lew of the work of the > ear, and dnanolal 
report foi the > eai « nding ])< ( < mbei 20, 1894 

Eighth Annual Repoit of Nebraska Station for 1894 {SelfraftKa Sta Rpt 
pp Sty fufs ) — J his iin hides but f siiminanos of the work ot the year in the different 
depaitmentn ol the station nndartpoifof the tieasiirei for the tiscal \eai <uding 
June 30, 1894 

Seventeenth Annual Report of North Carolina Station for 1894 < North Car- 
olvia Sta Mpi is^H^pp W) — fhm <o\oia the work foi the \mii Milled Dei ember 
31, 1894 alreadj noti <1 in the eighth hieunial rqiort of the st ition and lutludes the 
bulletins jmblihbedduiing thii >ear 1894 

Seventh Annual Report of South Carolina Station for 1894 {South ( atolina 
Sta Rpt 7S pp ) — Tins contains bni t siimiiiai les ot thr woik ot the Mai under 
the heads ot lepoits of the bo ml of control dnii toi, < hemist igiii nltiinst, boiti- 
cultunst, and d ur^uiati 

Repoits of director and treasurei of Virginia Station for 1894 ( I vqima Sta 
Rpt lS94^pp 7^^ — \ list of bulb tins publmhi d itid hiianiial stiti ment forthehseal 
jean nding Jum 10, n ith iipoits oJ heads ot depaitmants on jnogri'iss of work 

Report of the Statistician foi August, 1895 ( / S Dept Iqi Ihnswnof Sta- 
tifftKH Rpt n set f pp 4) — This issue lont mis the i lop repoit foi August, 189*); 
trail siiorl at ion r ites fi r t inn ]ir<)dn< e in gi ni lal mil for pot itoes “shipped fiom the 
sections when tlii\ loiisfitiitt i surpluHCiop tothe ngions ^^ht^l tlie\ are loimnmed 
oi rishippi il to cousiiiiieis ' ind compiled note s on crops lu I uiopi an couiitins 

Laws lelatiiig to the State Boaid of Agncultuie ( Phi sfu/e igl < oUerp and the 
Agl Ijpt JStas of (olotado, /W, lua 7, pp 0) — ( ompilid hv autlionty ot the 
State Hoard ot \grieiiltiire 

Longerenong Agiicultural College ( l/il&oa no fttelh/ hous, ahs tu iql t/oin* 
Cape Colony, s (750 ), \o 1~, pp J 4^s) - A stattiru nt ot i \jM iirmnts in jirogress. 

Scheme of technical instruction, M I K Di \si w {( onntq ( oumtl of \ottHy 
England, p — 1his])amplih toutlims tlio eoiiise of instimtioiKondiw tod in Notts 
in agiiculture and otlii r teihiiu al siibieets 

Progress of agricultural education, J Wijson ( iql StudintH' , tWj Julpy 
pp UChlVt) —Ihis aiticle deals with agin ultiiial ediuatioii in KnglamI 

Agricultural leturns for Great Rritain in 1894 {hd iqt Rpi ISHy 

pp J/6) —This repoit lonipriscs lull statistic il rotuniH relative to tho crops and 
live stock ot the f iiitid Kingdom and the Hritish poHsisaioiiH, with v summarj of 
sunilai statistics iiom foieign countiics 

Agricultuial exports and imports in Denmark during 1894, V lUc k { fidukr. 

Landolon , 14 {IS9 ),2)p lb)-ls3) 

Costa Rica consular report, R ^ ii i ai uam a ( In formes ( onsularts San Joe6 de 
Costa Rua 1 ipoqtajia Sa( tonal, t^lti^pp — ( oiitains reports of eonmils at tho 
different stations 

Crops in Denmark during 1894, K Hwsfn (hdeskr Landohtn , rt(m:),pp^ 
S9-S8) • 

Danish agriculture in 1894, J C \^Cinv{itdmh I andokon , If {IW),pp 
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Frdifvit«i y«|>0rt on tiie agrtouiturai inatigtrlei of Trinidad, J. H. Hart {May^ 
pp* 'A d^ncriptire list of trees, siirtibSf^nd plants suitable for Trinidad of 
valoe in manufactoroi commerce, and tbe arts. 

The climax of agricultural disaster, W. £. Bkar {Fortpighily Bevim, 189h^ SepU, 
pp, 405^414),-—A review of the present condition of English agriculture. 

Wheat prices and wheat supply, R. F. Crawf oith (Jour Hoy, Agl. Soc, England, 
Hr. •% 6 (189A), No. pp. SfA-SSh ). — An examination into tbe causes of the decline 
in tbe price of wheat. 

Select farms in the Darlington district, J. H. Di ciDalk (Jour Jioy Agl, 8oc. 
England, ser. 3, G (139')), No. £3, pp. 483-329). — Notes ou the methods of management 
of 15 farms near Darlington, England. 

Report of the agricultural chemical experiment station of tbe Agricultural 
Society of the Province of Saxony at Halle, 1894, M. M\itcKi:K (Chem. Ztg., 19 
(1895), No. 04, pp. 1455, 1150). 

Report of the State agricultural station at Qembloux (Belgium), 1894, A. 

Pktermakn (Chm. Ztg., 19 (1895), No. 73, pp. liUO, lit30). 

Annual report of the agricultural>chemical station at Koslin for 1894, P. 

Ba8SLXR ( irochenschr. 7*bm. Hon. (lea., 35 (1805), Nos. 15, pp. 198, 199; 16, pp. 

310; 17,2)p. 317-119). 

Report of eighteenth annual meeting of the American Microscopical Society 

(Amer. Micr. Jour., 10 (1395), No, 9, pp, 376-235), — A brief report of tlie meeting hold 
at Ithaca, New York, August 21-23, 

Society for the Promotion of Engineering Education (Seienee. «. 2 (1395), 

No 39, pp, 390-391), — A report is given of the meeting at Springfield, Massachusetts. 
September 2-4, IHiO. 

President’s address before the British Association for the Advancement of 
Science Ntwa., 71 (1395), No. 18h8,pp, 117-1 W; No, lS6%pp. 139^141). 

Agricultural maps, If. Dkkom h (Ing. Ayr, (iemhloux, 5 (1397), No. li, pp. 558- 
56‘i).—A fitateiiieut of what <lata should be noted ou such maps. 

Popular dictionary of practical agricultuxe, Perciieuott and Debreuil (Die- 
tionaire populaire d* agriculture pratique. Paris: JhaJone^i-AzeroUei', I (1805), jtp. 100). 



NOTES. 


Connecticut State Station.— A greenhonee 50 ft. long by 20 ft. wide, with » 
lean-to boiifie 10 ft. by 25 ft., is being erected to enlarge opportunity for study of the 
fertilizer requirements of crops grown under glass. 

Connecticut Stours Station.— C. B. Lane was recently appointed assistant 
agriculturist of the station, and 0. F. Tower, Ph. 1)., assistant chemist. 

Idaho Station.— The exhibit made by the station at the Spokane Fruit Fair was 
awarded a gold medal for the largest and best display of general farm products. 

Nebraska Station.— E. K. Nicholson, assistant chemist, has been appointed to an 
instructorsbip in chemistry in the University of Minnesota, and has been succeeded 
by R. S. initner. R. A. Emerson, a student in the university, becomes assistant in 
the horticultural department. 

Nevada Station.— On October 1 the State, througli the State Agricultural Society, 
transferred the Agricultural Fair Grounds to the board of control of the station for 
farm experimental use. This gives the station a fine tract of well-watered land— 
about 82 acres. 

Cornell University.— The State is now constructing on the grounds of Cornell 
University a veterinary college at a cost of $150,000, The college work will be 
largely in instructional lines, though it is ex}»ected that original investigations will 
be carried on so far as conditions will permit. 

North Carolina Station. — The station has established a poultry division, active 
work to begin December 1, with F. E. Hege, of Newbi'in, North Carolina, as mana- 
ger. Si>ccial attention will be given to the study of discjises and insecte an'eetiug 
fowls, methods of handling and shipping to market all poultry ]>roducts, and best 
breeds for different parts of the State. 

South Dakota Station. — A s a result of recent changes the station staff becomes 
as follows; L. McLouth, ]»resident, cj offivto; R. L. Slagle, analytical chemist; J. M, 
Trueman, dairy science; T, A. Williams, Imtauist; D. A. Cormack, veterinarian; 
N. E. Hansen, liorticulturist; D. McLaren, entomologist, and £. F. How it, secretary 
and accountant. 

Wyoming College.— Capt. C, A. Varnum, 7th U. S. Cavalry, has biasn appointed 
professor of military science and tactics in the college. 

Personal Mention.— H enri Baillon, professor of botany in the Faculty deMMe- 
cine, of Paris, and well known through his Hiatoire dee Plantett, died July 21, 18$15, 
aged 67 years. 

Dr. M. Miyoshl has been chosen professor of botany of the University of Tokyo. 

Baron F. von Mlillor and F. Cohn liave been chosen membors of the Botanical 
Section of the Academy of Sciences in place of the late Messrs. Priugshelm and De 
SapoTta. 

Jnlien Vesquo, noted for his physiological and botanical investigations relati TO 
to their application to agriculture and gardening, died recently in France. 
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Elsewhere in ibis nnmlier of the Record abstracts are given of the 
coarse of lectures deliveicd in this country in by Sir .Joseph 
Henry (lillwrt on ABricnllural Investigations at Rotliamsted, Eng- 
land, During a Period of Fifty Years.' Tlio account «)f tlie.se investi- 
gations, presented in coindse and .sj-steinatic torm, with rf*suin«*a of the 
jirogreas of agricultural science along spisial lines, I’oiistitutes a most 
valuable contribution to the literature of agiii-ultural investigation. 

Ill reviewing the work done at Rotliamsted the casual reader can 
hanlly fail to be inijircs.scd w ith the ]ieriuancncy and thoionghncss of 
the work; the limited number of lines undertaken, although tin* work 
extends ov«‘r tifty .\ears; tlie close cmbperatiou betweisi the work in the 
held and stable and in the laboratories; and the coni|)letencss of the 
rei'ords. 

The Bothanisted investigations probably furnish the best (‘vamples 
of what may be accomplished with field experiments continued over a 
stuies of years ami supplemented by laboratory work; and they have 
probably taught more (lian any other set of evperiuKMits as to the best 
methiMls for such work. It should be reniembeied that the w’ork was 
conimenced at a time when agricultural investigation was in its infancy, 
and the methods were in veiyenido form. R,\ patient jdodding the 
eflort has been to develop these methods gradually, and to establish 
principles which would bear the test of subsequent inve.stigafion. 

Tlie field W'ork is uniipie. laind especially adapted to experimental 
pnr]H>ses was seleided. and iiermaneiit tdats laid out. A plau was 
developed for oaeli set ot experiments, w liieli was only varied as exiwri- 
ence suggested. Exjierimeiits thus iiiiingurated were eoiitinued 
through thirty, forty, and even fifty years without interruption. The 
shortest experimont reiiorted uiKin l.isteil five years, and fully two- 
thirds of the experiments lasted over twenty siireoHsivo years. 

Except at the very first, there is no evidem'c of a vivsillatiiig iiolicy 
W an inclination to abandon one line of work in oi'der to take up some 
new one. The belief was in the final effectiveness of continued effort 

*11. 8. Dept. Agr., Office of Experiment Stationa Bal. Ito. 22, 
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along a given line. Once organised and entered upon, the investiga* 
tiou was continued without interruption until definite, well-established 
results were attained, Wliether in the investigations of questions in 
animal or plant nutrition, in nitrification, or in the study of the soil and 
drainage waters, this cominendable policy is evident. We know now 
that such long periods are not always necessary in order to secure reli- 
able nvsults, and A\e have found shorter methods for studying many 
phases of the question of plant nutrition. But the spirit of thorough- 
ness and the perseverance whhdi led to the continuation of a single 
experiment through lorty or fifty > ears are well w^orthy of emulation. 
It is only by adhering to a definite policy for a iininber of years that 
an agricultural experiment station (*an expect to work out problems 
of iinportam*e so that the results will have a permanent value. The 
im]K)rtance of this element of permanency in station work can hardly 
l>e overestimated, ami too tmiuently it st»cms not to be appreciated by 
those in charge of the work. It is not that the Ib)thamsted exi>eri- 
ments are works of unnsual genius, but that they have been (*arned out 
with that (‘lose attention to details and that i>ersistt‘m*y of efibrt which 
are so essential in all work of this nature. A knowledge of the meth 
odsimisucd has insjiired a widespiead confidence in the Kotliamsted 
work hardly bestow ed u])oii any similar set of exiierimcnts. The results 
secured have be(*ome a part of our agncultural science, and have been 
incorporated into text-books the world over. 

^^By far tlie gr<‘ater part of the laboratory investigations, whether 
chemical or botanical, have had for their object the solution of prob- 
lems suggeslod by the iield and feeding icsults.’’ The work in the 
field and stable w^as constantlv siqiplemeiited by that in the chmnic^l 
and botanical laboraloiies; and Jt was by attacking questions from 
diffcient sides that results of such permanent value were attained. 
Thus, in field experiments not merely the growing of crops with difter- 
ent fertilizers and determining the yi<‘ld w as undertaken, but tlie soil 
and the drainage waters were .studied, the nndeorological (‘oiiditions 
were observed, and the comjmsition of the crops was determined. In 
one series of exjieriinents more than sev^tm hundred ash analyses were 
made of the c’oj)S, which is beliexed to be the finest series of ash 
analyses yet executed and tlie most instructive, the results exhibiting 
the jufiuence upon the eomjxisition of the ash of wu'de diflerenees both 
in the supply of mineral food and in the (‘haractiw of the season.’’ 
Again, in connei'tion with a s(*ri<'8 of exjieriments with fertilizers on 
meadows, botanical analyses of the herbage on the experimental plats 
have been made systematically since 1H57. In fi^eding ex[>erimentH 
with growing animals, not only the food eaten and the gain in weight 
were recorded, but animals w^re slaughtered at diflerent stages of 
grow th or fatness, and analyses, including those of the ash, made of 
the carcasses. 
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The united efforts of the station have thus been coiieeDtrate<l upon 
one or two lines of work at a time. The permanent work has l)€en the 
ex)>6riinents with ferti)iz«n*s for different liehl crops grown continu- 
ously ami in rotation. The investigation of sp<M5ial Hubj(H*ts, largely 
suggested by these experiments, has been taken up from time to time. 
At one time we find questions of animal nutrition and the composition 
of the increase in fattening animals occupying a ])art of the attention, 
at another time studies of the rain and drainage waters, and again the 
soil, nitrification, etc. But the field experiments hav<* gone on without 
interruption and liave remained a prominent feature of the station’s 
operations. 

Recent visits to a considerable numb<^,r of exjieriment stations in 
this country have eonfirined the impression that in Uh> many cases the 
stations are s<*attering their efforts on a variety of comparatively unim- 
portant investigations. Tlicre is need of miicli greater eoncentrution 
of work and of more eflieient <‘odperation among the different workers 
in the planning and carrying out of important lim*s of work. In many 
cases it uould h<‘ far better for the station to vseleet some line of inves- 
tigation suggeste<l by its environment and make tliis the central feature 
of its work, grouping other impiiriesalMmt this in such a way that they 
might eontriUite to tlie seeming of the mo.st productive results along 
this line. In some eases the organization of the station seems to stand 
in the way of proper eorqxuation. Kueh de]»irtment is so far indepimd- 
ent that it not only det(‘rmines its o^^u line of work, hut even considers 
that it is doing a favor to other ilepartiuents if it aids in tlnnr investi- 
gations. This is obviously a bad arrangement. It is the <luty of boards 
of control to see to it that the organization fd the station shall be such 
as will facilitate th<‘ carrying out of thorough investigations on some 
wdl-eonsidered ])lan. Tnity in organization and work is absolutely 
essential to the suecesstul eondiiet of an experiment station. 

Not of the least imi>ortanee in the e>es of those in charge of the 
liothamsted work is tiu* keeiiing of tletaile<l re(*o?ds of e\ery experi- 
ment or investigation undertaken. For this ])urposeand for tabulating 
and ex>inputing the data ample clerical force is iiimdded. Lately this 
has included three clerks ; and an effort is made to keep duplicate copies 
of the tabulations in different phu‘es to avoid tlu^ risk of loss by tire. 

(hire is taken, furthermore, to preserv<‘ samples of the soils, crops, and 
feeding stuffs, and the ashes of crops and animals, so that at any future 
time the results obtained can be v*‘rified, or studied from a new point 
of view suggested by the progress of s<*ien(*e. In several instanees this 
haft already been done. Any now Jiypothesis advanced can be tested 
by the records and samples collected at Rothamsted. Th<‘se remain a 
mine of information for the agriculturiftt and are the starting point for 
muy an investigation. 



HU EXPERIMENT STATION BEOOED, 

The importatwe of systematic records and of safficient olerica! fimse 
to keep tlieiu i)ro]>eiiy ia too lrf*qnent]y unap])reciate(l by our atatioos* 
The pocket notebook kept by the person in charge of the exi>erimeut 
aa a temporary record until the results are published frequently con- 
stitutes the only record the station has t)f tlie experiment. Such a 
method of record keeping siMuns to bo wholly inexcusable. It is unscb 
eutiflc, and it provides the station with no satisfactory record of its 
work. The i)nhlished aceonnt should not be r(*li(‘d upon for the i)erma- 
nent record. Many of the data incident to an experiment may be omit- 
ted from i)ubli(»ation8 of the nature of station bulletins and re|)ort8. 
lint tliese data should be kej)t in proj^er form so that they will be 
available for a reconsideration of the results at anytime, or foreompar- 
isonwith otherexperiinents that maybe made. In a number of insUuices 
ill which additional data of feeding experiments have been requested 
for comparison, tlie reply has been that the station had no permanent 
record of the experiments except that ]>ublished in the bulletin. Kef- 
orence to the bulletin sliowed only general sunimari(‘s and averages, 
with no statement of tlie quality or eoiiiposition of the feeding stnfls 
used, the amounts of food fed daily, or the details of the gains or 
losses in \^ eight of the animals fed. It was in fact only a meager 
account of tin* conditions and results of tlie experiment. As far as 
jierinaneni value is concerned these e\]H‘riments might as w’ell not have 
been made, and the time and mone> expmided on them might better 
have been used in <‘()inpletiiig and putting into jaTinanent form the 
records of ^othcr experiments. 

The Iiotliamst<*d experiments teach many lessons, but they teach no 
more important one for the American stations than that of ]iermaiicnt 
persistent eft’ort along a lew’ special lines, with the <*xereise of all the 
precautions suggested by scientific investigation, and the keeping of 
detailed records of the conditions and results id* the* work. A few 
experiments carefully idanucd and supervised, wdtli lull jieniianeut 
records, carry more conviction and an* of greater benctit to both the 
])racticc and science of agriculture than any number of eareh‘ssly con- 
ducted, incoiiqileti* trials w itli fragmentary nronls. 



THK PRIXCIP1.US AND Ml-TIIODS Ol' BRl-rj)I\(; d LTIVATKD 


IMtOK. it. LlKliM HKIt, 

Virectorof the Aqvicultaral Instituit ft( (iotihujvn^ (iermainf. 

Tlie Hubject of plant hroedinii, wbicli is orciipyin^ tlio attention of 
many ncientists at the ]jresent times is by no means a new one. The 
ancients, throuj»h the selection of the nnne useful ami the rejection 
of the less valuabh^ of th<‘ plants surromidiiig tluan, established such a 
successful system of plant breedrnji' that in later times t lie number of 
cultivated plants has jn(*r(‘ase<l but litth*. The early Itoman fanners 
sonplit to iinpnive their cereals by tlie careful sehM’tiori of seed. It 
has long been known that the bcNt seed must be sown to secure tlie 
largest harvest, but it has only been a comi>aratively few years since 
the full value of iminoving jdants by breeding has been understood. 
Only within the last <l<‘ca(le have the methods by which the florist 
secures and valuable ])lauts l>eeu applietl to the improvement of 
field and ganlen crop'<. KngliNh, French, and (lennan breeders like 
JIallet, Vilmorin, Himpau, and ollnu's, have sought m‘W and more pro- 
ductive varieties of grain through artificial methods. Kuauer, l)ip]>e, 
Vilmorin, and esjiecially liabbethge lia\4* striven to produce a more 
profitable sugar beet, lu order to ]>n‘vent imtato disease and to seeure 
larger returns from the fields, American, FngliNli, and (lerman breed- 
ers, especially lii<‘hter, of Zwickau, liave souglit to pro<lu<*e new varie- 
ties that shotild b(‘ more productive and less susceptible to disease 
than those in common use. 

The inetluHls of tlm diflereiit plant breeders ue(‘essarily differ w ith 
the kind of jdauts employed and must clostdy follow^ tla^ method of 
reproduction of the dift’ereiit plants. Of fundamental importance is 
the certainty with w liiOi ]>arontal charaeteristies are impressed upon 
the progeny, ami next is the variability of tlie progeny. Tins can be 
readily observfMl in the phenomena of heredity shown in an\ group of 
culture plants. 

I, — BKKK3)INO POTATOES. 

The potato can be produce>tl asexually by planting tubers or sexually 
bymeiins of seed. The tubers are simply thiekened portions of the 
underground stem of the mother plant and are formed without the 
mfiuetice of any other individual. It therefore follow s that tubers pro- 
duced from other tulmrs will possess the same charaeteristies as the 
mother plant, and it is rare that any variation occurs in them. Plants 

347 



348 


EtFISRIMBKT STATlOir SBOOEB. 


prodnoed from tubers are iiothiug more than parts of the mother plant, 
separated by artificial means into numerous iiulividuals and growing 
in different places. These plants will resemble the mother in all 
inherited characteristics, althniiuh, on a(‘count of varying conditions 
of plant food, soil, and climate tliey may develop some traits not pos- 
sessed by the mother. When such individuals are found they are 
called tuber variations.” These rarely occur, since it is almost impos- 
sible to change the inherited eharacteristics of the potato through 
selection of tubers. On account of the greater amount of nourishment 
present jdants grown from large tubers may have an earlier and 
stronger growth, and this, together u ith favorable conditions of soil 
and climate, may have a special influence on the size of the tubers, but 
the inherited qualities of the ])otato will be left unchanged. If the 
breeder wishes to influen<*e the inherite<l characteristics of the tuber 
he must induce variation through the seed. Eaeli of the hundreds of 
seed in the seed l)oll of tlic potato is formed by tbe mingling of the 
male and female elements. Each seed contains a se])arate combination 
of the characteristics of eucli of the parents. Among the hundreds of 
new combinations of eharacteiisties exhibited by the plants grown 
from the sec^d in a single seed boll a few may be expected to ecpial the 
mother plant in agriculturnl \alue, but most ol*tlu‘ new sorts will prove 
less valuable. Among these im‘W combinations an occasional individinil 
may exhibit characteristics of highervalue than 1 1 lose j assessed by the 
mother. The more valuabh* the parents tlie greater is the possibility 
of securing good olfspriiig. The more dissimilar the parents the more 
numerous will lie the new forms resulting from M*vnal propagation, 
but the more nearly alike they aie the larger will bi* tin* proiMirtion of 
the oflspring having a harmonious blending of the parental eliaracter- 
istics. It may be* contidently asserted as a tnndaniental law that vari- 
eties resulting from sexual reproduction may not onl> b«* traced bjick 
to new combinations of pan*ntal charactcri.sticN, but the individual 
resulting from such a union of elements lac'ks ti\(*(hiess in its new ehar- 
acteristics and is especially inclined to sport, and that hybrids from it 
are predisposed to such variation. Exjiericnce has shown that the 
tendency of sexual reproduction <o sport is stronger when the ]>areiit6 
are most dissimilar. 

The aim in potato breeding is to produce new varieties which excel 
in productiveness, power of resistance to disease, and freiiuently in 
earlincss. Besides tliese it is often important to consider the percent- 
age of starch, the (jolor, form, taste, and the depth of the eyes. Before 
the bree(h*r attempts to improve any one of the characteristics of his 
variety lie sliould choose for crossing with it the kind which will give 
the desired qualities. 8in<je but few of the better new varieties pro* 
duce pollen, it is important to have a number of varieties i>roducing 
latent pollen, some of which jiossess at least one or two of the desired 
good qualities, and whoso other chantcteristics are not objectionable* 
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&BThig secured the male plant, a variety that is most similar to it must 
be cboseii to be fertilised in order to secure anew variety having one or 
two good qualities not imssessed by the ])areiits. If this object is 
attained in any of the progeny then the new and t>etter sort may in 
turn be fertilized with the ]>ollen of a male similar to it but in some 
resjiect its sujierior. From the projieny of these parents the best will 
be selected until the breeder thinks he has s(*ciire<l a new variety of 
potatoes that so iar excels tlie old ones as to be wortliy of introduc- 
tion into the markets. 

The artilicial fertilization is easily accomplished in tlie following 
manner: The stamens are removed with a ]>air of pinchers from the 
flower to be fertilized, and the stigma sprinkled for several successive 
days with the pollen from the other [dant. This p<dleu maybe secured 
firom a mature flower by knocking it upon the finger nail or into a 
watch glass andean be sprinkled n|Kui the stigma or applied by means 
of a earners hair brush. The flowers thus treated should be inclosed 
in a paper bag, the month of whhdi is stopped with cotton. To the 
bag and also to the jaMlunde labels should be fastened giving the date 
of the fertilization and the variety from whidi the ixdleu was taken. 
After a few da.\s either the flower falls off in the case of uusiiceessful 
fertilization or the seed boll swells into a l>erry, when the paper bag 
may be removed, but the label should be allowed to remain on the 
stem, and all other seed bolls removed from the plant to avoid any 
possible confusion. VVheii the berry has matured it should be pla<»ed 
in a plainly labeled reeeiflaeh* until tlie seeds are separated by mac‘erat- 
ing the seed boll iii water. Kurly in (he spring tin* seeds are sow^n in 
a flat seed dish ami sprouted in a hotbed. When the young plants 
have formed their first leaves they are *‘picke<l out/’ and at the begin- 
ning of warm weather they are transplanted to a well-manured and 
well-prepared garden bed, being set out flfl by cm. apart, and well 
cultivati^d during the sciison. In this way it ivS jiossible to secure the 
first year iflants which will produce tubers w eighing 1 kg, «‘aeli. Those 
plants which are evidently inferior to the others aie rejeetod, and the 
tubers produced by tht^ apparently suiierior plants are saved for plant- 
ing the next year, wlien the value of the new variety may be more 
accurately determinc^d. It must be borne in mind that the tubers of 
the seedling plants of the first generation are the jirogenitors of new 
varieties and that those {uodneed by each tuber have tlieir own peeub 
iar combination of charactcristnts though they may greatly resemble 
one another. It is therefore im|>enitively necessary tliat the product 
of each seedling be liarvested separately, well lalioled, and kept apart 
ftom the others. It is not usual to make an examination of the starch 
content of the' product of the seedling, but thKs is ordinarily {mstponed 
until the larger harvest of the second year. 

In the spring well-devdoped specimens of seedling tubers are planted 
1 meter apart eiuih way in the field in well-maunred ground. During 
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the growing aeasou the earth must be hilled np, working It between the 
branches which are spread out into a circular form. The large space 
given the plants is desirable in order that they may attain their maxb 
mum development without crowding. By closer planting a fair repre- 
sentation of the capabilities of a variety from the 5 or 10 jdants of each 
kind planted can not be vsccured. Naturally tlm tubers of each variety 
should be liei>t together in planting and a i)lan should be devised SO 
that at any time the varieties may he recognized. 1 1 is a common prac* 
tice to surround each ])lat with a row of corn. -^Vs the experimental 
field of a pri>fessioiial potato breeder will contain from 100 to 1,000 
varieties of plants, each of whose capabilities for bearing and oilier 
qualities are to be conqiareil, the j>reaU‘St <‘are must be exercised in 
planning and laying out the experimental field. At harvest records 
should he made regarding each variety, noting pedigree, number of 
]»lants, number and weight of the harvested tubers, and other data, 
such as the appearance of the tubers, fiowers, heaves, etc. 

Those sorts Avhicli are seen by comparison to be iiif(Tior in icsiiect to 
yield or lesistancc to (lis(‘ase sliouhl lie rejected, and in tliis tlie breeder 
can not be too liberal, since il is desirable to subject to further test 
only such as have iiarticailar merit. 

The hole crop of each of the remaining varieties or at lejist an 
average sample \^eighing se\eral Kilograms should be |)ut away in a 
well-ventilated eellar,eaeh soit in a bin to itself, lOach variety should 
be tested for starch, using ihc Ueimann ])otato scales, the Sohmanu 
apparatus, or the brine test. So far as Hi>peurs neeessary the eating 
qualities should be t(‘sted and r<‘cordcd. flie results thus obtained 
will indicate a large number that sliould be rejected on account of 
their inl’erior qualities. The next spring 10 well developed tubers of 
the remaining sorts sliould be planted and tlic methods of the previ- 
ous year lepeated. After several yc'ars' tests <‘ertain vari(‘ties will be 
indicated which are demneil worthy (»f several years’ trial nnd<T ordi- 
nary field culture in order that it may b<‘ fully detiumined wliich viirie- 
ties are adapted to the trade or wliich ones could liave some of their 
characteristics furtlier improved by new crosses. Further fixing by 
the breeder of acquired characteristics is unnecessary; by the asexual 
methods already described iiatine will iierpetuate the variety. 

11.— -nuKKJiiMi or stmur rekts. 

The conditions wliich the sugar beet breeder must contend with ar^ 
quite different from those of the potato breeder. The sugar beet is 
always reprodu(*ed in a sexual manner, and the wind often carries 
the pollen for the fertilization of the flowers to great distances. This 
cross pollination prodiu'es, as we have alrtwly seen in the iHitato, a 
constant tendency of tlie progeny to vary, and this fact makes the 
breeding of sugar beets especially difficult. While the i>otato breeder 
hes to do with a ]>laiit which volqnturily varies but little and a i^ousid^ 
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€it 9 bh portion of his attention is given to secaring material subject to 
variation, the beet grower on the other hand must restrain the tendency 
to variation and if possible suppress it for two or three generations* 

The course to be followed in the improvement of sugar beets is sug- 
gested by what has already been said concerning ])otatocs, namely, the 
selection of parental stock with valuable and irmrked cliaracteristics 
and very similar in external appearances. Theses are planted together 
fitt* from other beets, that they may fertilize each other, or the mother 
beet may be so divided as to secure several plants, w hose flowers will 
fertilize each other, thus securing a mininnim of variation. In spite of 
all such precautions variation will be observed and varieties will dete- 
riorate unless the greatest care be taken to ])revent it, by always select- 
ing the most conspicuous individuals as the mother ]daiits for the 
continued propagation of the vai iety. This is just the reverse of jiotato 
production, for when a ])otato biwder has developed a n(‘w variety and 
got it into the trade he is unable to further artificially impiove it, and 
every farmer can enjoy its productix cness until it finally deteriorates 
and becomes worthless. 

In selecting bests in the field for iniproveiiKUil it should be borne in 
miud that usually those beets whieh po>ssess numeious strong curled 
leaves that lie flat upon the ground in the form of a rosette, wdiich do 
not shoot \\\> to seed and whose crown does not extcuid above the sur- 
fiice of the ground, (‘xcel in sugar content those ha\ing strong erect 
petioles and thick, spieading leaves. From the beets thus scdected 
there must be reje<*t(^d those* whose* roots are rorke*d or too slender or 
too blunt or tcjo librous. Those spe*e‘imens w iiicdi are chosen by the 
bre 4 *der on aecouut of tlieir leaf and root excellencies aie, after the 
removal of only the larger le*aves, carrieMl from the field and arraiigeel 
in shallow furrows, the b(*etH standing eie*et in s<*parate rows. If it is 
not possible to e*ontinue the testing at this time t]ie*y are at first <*overed 
with a thin laye*r <if dry earth and at the apjiroacli of wiiitm* are more 
deeply covered to jirovent freezing. 

In testing bt*ets a section about the size of a lead pencil is taken 
from each root Just below' the neck and its specific gravity tested in 
brine, it being well known that beets having tlie greatest specitic 
gravity have the highest sugar content. In this way at least 90 per 
cent of the beets are rejected, leaving 10 per cent or less to be siib- 
jectc^d to further tests. When the beets have been improved to a high 
degree of excellence this crude method w ill not jirove adcMjuate and 
is disi>enscd with. A second grouping of the bei*ts is made according 
to weight, those varying 50 gm. lK*lng placed in separate classes. In 
this the b('ets are dried and cleaned by brushing atul then automat- 
ically weighed. This operation slunild be done in the fall, if possible, 
itt order that betds of approximately the same weight be stored 
together, 



B%pjKiiM£KT stAi'ioK wmm. 

I^he main reliance in beet selection must be i^laeed on tbe polariieojpe 
test of the sugar content of each individnal. By means of a epeeial 
device a cylindrical core about 20 mm. iu diameter i» bored out in the 
shape of a line pulp 2 or 3 cm. below the neck of the beet. A portion 
of this pulp is clarified witli lead acetate and polarized. As beets of 
but one groii]) are tested ala time the ascertained sugar content is 
considered the measure of their relative worth. Iu every hundred 
beets tested, 2 or 3 are taken as the best bec^ts,” the others are put 
away until planting time, when they are used for seed production in 
the so-called ‘^sprout hrei^diug {SteclxUnffszuchi), Provided with the 
boring inacliines and polariscopes 10 skilled men iu a day of 10 hours 
can test from (iOO to 700 beets, and 1 chemist can supeiintend and con- 
trol from 6 to 10 such groups of men. The chemist should make occa- 
sional polarizations, comparing his results willi those secured by the 
\Aorkers, and also convince himself that no mistake has been inaile In 
the choice of tlie 2 or 3 ‘^best” beets. The selected ‘‘besf’bcetH are 
labeled with the results of the test and taken to a secojid laboratory, 
where fiuther tests are made which furnish the basis for a still finer 
classification. 

In the classification of sugar beets it is necessary to consider the 
weight of the beet as well as its sugar content. In fact il is often pos- 
sible to calculate how much the sugar content will de(*rease with e\eiy 
inciease of />0 gm. in weight of the beet. Tf it is found tl»at there is a 
decrease of 0.2 per cent for ev(‘ry increase of 50 gm. in weight and that 
the minimum sugar content of a ‘djcsp’ beet weighing 500 gm. is 10 per 
cent, tlien a beet weighing 750 gm. and having a sugar content of 15 
per cent, would belong to the same class and would be placed in the 
lowest group, which is designated as ('lass 0. A beet weighing 750 
gm. w ith a sugar content of 10 per cent would be 5 j>oiuts higher and 
would be ])hiced in ('lass 5, etc. Tables have been constructed on this 
basis so that from the weight and polarization of each beet its value 
can readily be determined. After classifying according to tlie tables 
the beets are put away in rows iu incinerated sand in the cellar until 
planting time. 

In the spring the beets are ])Iaiited separately ac(M)rding to their 
grouping, and the breeder seeks to protect the high class beets fniiii 
injury by surioiinding and covering them with wire netting. The dif- 
ferent plats are surrounded by row’s of hojis or kidney beans and as a 
further precaution against undesirable fertilization the different varie- 
ties are planted as far apart as possible. It is also advisable as a fur- 
ther protection to plant jiortions of each variety in ditibrent plats at 
some distance apart to prevent the complete destruction by hailstorms, 
etc. Such storms usually travel in belts so that while some plats may 
be destroyed others Avill escape. 

In order fo secure the largest quantity of seed many breeders cut the 
beets into halves or quarters and plant the pieces 1 meter or more apart 
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ftoil* From whole beet about 1 pound of seed may 
be Beoiired, if cut in halves from 1 to 2 pounds, and in quarters ftom 2 
to 3 iKmuds. 

The seed from the ^‘best^^ iMjets are in held culture usually drilled by 
hand as a mutter of economy of seed. By fall they will fiiruisli a new 
crop for a selection for continued improvement. 

The Imets which have not been selected for further development are 
useil as seed producers for the market. Thi' demand will determine 
how low in the scale of classes of thejirevions year’s beets the breeder 
shall go in selecting his mother beets. The seed from the lower classes 
of beets arc closely drilled in rows 20 cm. apart and about 8 to 10 cm, 
in the row in order to produce a large nnmherof seedlings to supply the 
next season’s demand for beet se<*d. From the first sowing of the 
“best^ beet seed until the appearance in the market of the improved 
variety at least 4 years should elapse, whi< h time is micupied by the 
breeder in continued growing and selecting of the ‘‘best” beets. In 
order to select 300 of the best ’’ beets from two or three millions, 
much work and capital are nexiessarily wspent eaidi year. It is reason- 
able that breeders who conduct their business in this scientilic manner 
should receive a liigher price for their improved seed than the indi- 
vidual who grows seed umhu* ordinary conditions for the market. 

Ill th<‘ practice of beet ImM^diiig, as nia> be readily seen from the fore- 
gtiing, the technique of sele<‘tion has been dev’clopcd with cxtraordinai’y 
care, but until lately almost no distinction was drawn }>et\vcen beets 
which their good (pialities to cnltnre comlitions, which they are 
unable to transmit, and those that owe these qualities to heredity aud 
are able to transmit them to their progeny. llmi<*e it followed that no 
atUmtum was given to the cultivation of individual beets, but rather to 
groups having apparently the .Name value. This method of breeding 
doubtless unites individuals <»f diflerent breeding value into the same 
group, for every group consists <»f plants whitdi under varyhnf condi- 
tions of growth jiossess the fame characteristics and which under like 
conditions show (fi^fferenf <‘hariu*teriNti<*s. From the breeder’s stand- 
point these are of diticreiit values, but it is nearly impossible to dis- 
tinguish the better from the poorer. Manuring, for example, may make 
a change of several ]ht cent in the sugar content of a l>eet. In the 
field culture of millions of beets which an energetic beet breeder yearly 
investigaU^s in order to select a few hundn^d of the best, it is quite 
unavoidable that some should be grow n under diflerent conditions of 
plant food, winter, soil, temperature, external injury, light, etc. It is 
equally evident that beets which on account of heredity should possess 
absolute equality of characteristics must under such comlitions show 
diftbrences iu wndglit, and consequently iu their sugar eonttmt, while on 
the other hand beets possessing the same weight and sugar content 
may have a different bre<v(Ung value. If then such great differences iu 
Quality can occur in beets of the same breeding value, it would seem 
3039-*<**ll$ro. 5 — *2 
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liiat we have gone too far in udoptiiig a classification based upon afiBW 
tenths per cent diffei'ences in sugar content. The i^esults of Knaitet^s 
investigations showed tliat beets from tlie seed of the same conspicu- 
ously improved mother beet gave a diftereiice of more than 6 per cent 
in sugar content. Within such limits a method exacting a difference of 
but 0.2 per cent variation vvoidd seem to unnecessarily increase the 
work of the 1)reeder. 

Solong as wc \vere unable to determine how much of the desirable 
quality of a beet must be aecrcilited to c<mditious of growth ami how 
mucli to heredity, vtuy slow ju-ogress could be made iii improvement, 
because it was ue(‘cssary to select the best individuals through a lotig 
series of years in order to lessen the ]>roportiou of those whose good 
qualities ^^cre due to external accident. In onler lo modify this unfa- 
vorable cinaiinstaiice, experiments wme cariied on for about 30 years 
ill Kleiiiwau/Jeben in wliicdi a number of different breedings of the 
same variety ^^cre stq)arately undertaken in order to distinguish those 
crosses which, on account of the inixtnie of inferior qualities, were 
very slowly or not at all impro\e<i. To this method of breeding is due 
the Kleinwaiizleben, a variety held in liigh esteem throughout the 
world. Kev’(‘rthe]i‘ss this method is considered crude as compared 
with the selection of individuals wliicli are to be the progenitors of 
new \arieties; that is, t]i(‘ breeding of families in e\ery ease repre- 
sents a d<*eid(‘d adv^in<*e. In this practice of lireeding of beet families 
such im])ro\ (Miient has been made within the past few years as to 
liroinise a revolution in the subject. No\oc/.cck has succeeded in 
dividing a single beet into from oO to 200 imlividual plants through 
the drawing of sprouts. ThcNC being planted togidher obviates the 
possibility of fertilization from a less valuable individual and tliereby 
permits the formation of a large family wliich lepresents the product 
of a single beet. When the mother beet has bemi well chosen, the 
breeder has a slock which must possess a greater certainty of inherit- 
ing the good characteristics of tlie mother than has lieeii lieretofore 
possible. The work of the beet Im^eder of the future on this mTOiint 
will become more circunihcribeil, and it will be possible for anyone to 
carry on beet improvement where he is now deterred on a<*eoiiiit of the 
lack of funds. 

The nietliod of coudiKJting the so-called asexual breeding of Novoc- 
zeck is as follows; Tin*, most liighly improved beets selected are set 
out in a hotb<*d or hothouse and after b(*giuniug to sprout the sprouts 
are cut away, together with a small hmticular ])orti()ii of the beet body. 
These asexual seedlings are left lo wilt ov(*r night, when they are 
jdanted in a seed jiaii and covered with glass. If not kept too damp 
they will soon b< gin to root and when they have put out 2 or 3 leaves 
they should be set out in the hotbed, and later, when danger from 
frost is passed, they are traiisplaiiteil into a well manured field. If the 
eyes are removed from the mother plant when too young or before 
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hibve put oat their shoots their growth will he so checked that 
elthongh growing good sissed beets they will produce no seed when set 
out 30 by 30 cm« apart. If care has been taken that t)ie seedlings of 
each mother plant be planted in single rows in similar soil, in autumn 
each individual of the jirogeny or family can be examined for its sugar 
content. In each row will be found beets very similar in sugar con- 
tent, and those rows the mother beet of which owed its excellent 
qualities to accidental peculiarities will be easily distinguished. By 
following this practice only about 10 of tiie best beets will need to be 
examined instetwl of 200 or 3(M) under the old system. If we have the 
product of 10 b<*ets and reject those of 3 on account of inferiorities we 
shall still have 7 families of about 100 jilauts each, and the succeeding 
year these ^^ill produce 2 or 3 times as many seed-bearing beets as if 
we had chosen 200 to 300 ‘‘best” beets by the other plan. Witli from 
one-twentietli to oiie-thirticth of the labor formerly required, and in a 
year’s less time, we can now secure double the number of seed possible 
under the old luetluxl, and besides have the (‘ortainty that through 
asexual propagation they have come from smdi individuals as are capa- 
ble of transmitting their superior eharaideristics to their iirogeiiy. 
With the introiluetion of th<» metliods of Novoeze<*k it is to l>e ex- 
pected that a new eia of ra])id progress in beet improvement will 
begin, but as yet this method has not been sufficiently tested in prac- 
tiee to warrant its unconditional acceptance instead of the methods 
now in use. 

It is a problem for the future to develop a system of asexual graft- 
ing whereby seed may be secured within one y(‘ar. Since it is not yet 
delinitely known whether the stock inliuoiiees the graft, and if so, iii 
what manner, the subjeijt of the improvement of beets thruugli grafting 
will not be enttued into. 

HI. — TIIK KREEDINU OF ( EUKAES. 

The relations existing betw een reproduction and lieredity which are 
the bases of all breeding (*tforts aie ditferent in grain from those in 
IM>tatoes ami beets. All cereals reproduce themselves by means of sex- 
ual fertilization. Some, like the maize and rye, are cross fertilized by 
pollen carried by the wdnd from one dow’tn* to another, while others, 
Iik<* wheat, barley, and oats, are subjeet to <*lose fertilization, that is, 
the odspheie is fertilizfHl by poileii from the anthers of the same flower. 
From tliis it lollows that the tendency to variation is stronger in maize 
and rye and that the varieties are inorediflicult to iiuiintaiuthan is the 
case wdth the other cereals. At the first glance this view’ would seem to 
be conteadieted In that rye has fewer well marked varieties than wheat 
or oats, but anyone wdio will carcftilly coini)are a number of individuals 
of a single variety of rye and of wheat will lind the rye plants so vari- 
able in their characteristics that it will be difliculfc to decide which have 
the majority of the varietal traits, while on the other hand it will be 



4iiKcult to find individual wheat plants that do not possess alt the WA- 
etal characteristics. When by artificial or accidental cross fortilisatioii 
variation lias been induced^ it is easily possible to separate 50 at 100 
new varieties from the progeny of a single seed. When these varieties 
are once well fixed by further reproduction through close feiidliissatioii 
but little variation will be found, or, what amounts to the same, the 
variety will possess a high degree of constancy in its inherited oharac<^ 
teristics. This fact serves to account for the large number of varieties 
of wheat. The varintions of rye are ditficnlt to fix, because the i>eCttb 
iarities of each plant will b(‘ modified through e.ross fertilization. 

Th(‘ ever*pr<‘S(*nt tendency to variation rendeis the cereals adapt- 
able in a high degree to the natural-growth conditions of their habi- 
tat. Thus the varieties of wiicat from the dry ]>rairie regions of the 
United States when cultivated in the dry portions of eastern (lerinatiy 
have jiroved very good, although the prairie regions of the United 
States have in general a bet ter soil than that of t lie dry, sandy districts 
of east(‘rn (lennaiiy. The natural fertility of tlu‘ soil increases the 
viability of the Auiorican wheat, uhile the dryness of tbo climate 
induces the ability to grow with a small amount of winter. The Ameri- 
can varh'ties of wheat are, therefore, as available for (nistern Oennany 
as the nativi* sorts, and often excel them in growth. Another example 
is shown in the cereals from the still drier steppes of Russia. These 
are eharaeterized by tbeir eaily maturity, ability to grow with but 
little moisture, and above all, by tlndr winter hardiness ; but these char- 
acteristics are thus strongly developed at the <3\pen8e of growth and 
reproduetivcniess. This same fact explains liow the climate and soil 
eonditioiisof Jlrandenburgaud thedistri<‘tof Trobstei in IloLstein have 
developed varieties <vf rye which through their wonderful development 
of grain are <*elebrated throughout the world. It also explains W'hy 
th(3 varieties of vv heat most noted for si/(* of grain come from the fertile 
sunny portions of the Atlantic side of Pramu*, and that the varieties of 
wheat having the longest growing ))eriod, greatest viability and pro- 
ductiveness, but also making the highest demands on moisture of soil 
and climate, and also upon the fertility of the soil, always come from 
England. The iininensc stretch of territory in which maize culture can 
be conducted (the cultivation of maize extends entirely aix)and the 
w^orld, n'aehing on either side of the e<|Uator well into the tomi>erat6 
zones) has led to a very great mimlxT of vari<*ties whicdi possess differ- 
ent times of blooming and diffeient periods of growth, so that they cau 
be cultivated in Juxtaposition and still each retain all its varietal char- 
a('teristics. The size of tlie ( orn belt lias dcvelopwl numeroua loo&J 
varieties which can not bo attributed to cross fertilization, while the 
narrow limits of tln^ rye Ixdt have hindered the formation of well-marked 
local variidies. 

If the breeder desinxs to improve rye or maize ho must first reduce 
their tendency to variation by careful selection of the best individuid 
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imd the isolated caltuve of their progeny aa well as the r^ection 
ftom the breeding plat of all plants showing any tendency to reveraion. 
On the other hand, t)*6 breeder of wheat, barley, and oats must seek to 
iiidaoe variation in his breeding material by artificial cross fertilization, 
and fk^om the nninerous new v arieties select the most valuable, or he 
must seek for accifleiital or the so-called spontaneous variations. He 
must also seek ])lants as far as iK)ssib)e adapted to liis soil and climate, 
which having been pnKliiced by accidental <toss fertilization retain 
their acfpiired characteristics. When he has found one that surpaKSses 
his other varieties in j>roductiveness or some othei* g<H)d quality he 
should continue the bree<ling of the variety, taking especial pains to 
keep it pure. He must alwa>s remember that tiven the most co!istant 
varieties are subject to a small d<‘grec of variation, and that be must 
(fontiiuially sele^^t individual jdants for tlie <*ontinuation of his breeding. 
Besides this he must know that success can only be secured by dire<*t- 
ing hiseflbrls to the improvement of varieties adapted to the climate 
ainl soil of his locality. Tor instance, it Avonld be unwise to attempt to 
pnxluce a cereal having notably a large giain recjuinng a long growing 
imriod in a r<‘gion noted for its long and seveie winters and its sliort, 
hot, dry sumniei s. Experience has show n that such a climate will tend 
to decrease the si/o of the grain and shorten tlie growing jKuiod of the 
plant. So, too, it would pro\e a useless task for a breeder working in 
a mild climate and iich soil to produce a variety noted for its short 
growing period and its ability to wiilistaml winter. 

Erom the above we can s<‘e that the obpot of the <‘ereal breeder 
Rhould be either to produce new' \ arieties or to so improve old ones 
that they are able to )>roduce a maximum yield under the cbmatie and 
Roil coiulitions possessed by the bnoding plac‘e. The maximum yield 
cau not be secured unless the necessary plant food and mechani< al (‘on- 
ditions of tlu‘ soil are i)rovide.<l and unless the favorable conditions arc 
not interfered witli by weeds, etc. Strains of cereals will develop their 
Buperior cUaraeteristiixs only w here they lind <‘ar(dal manuring, cultiva- 
tion, and att(Uitioii. 

Turning now to the t<Hdiiih|ue of cereal breeding, w'e can Jay down 
aaa fundamental rule that every farmer who would ac(*omplish any- 
thing as a cereal breeder must, in the cultivation of his lields and the 
culture of his crops, ])ractice model farming. He must inform himself 
through years of careful experimentation so as to recognize and use 
those varieties w'hich are distinguished for their productivity or other 
go(Ml qualities. Such exf)eriments are not only of value to the breeder 
by providing the basis for farther cx'periineulation, but they serve as 
object lesHOUs to the neighboring farmers, and they should be under- 
taken by as great a number of farmers as ])ossible, all working upon a 
prearranged plan. Experiments of this<diaracter liave been carried on 
Uhder the direction of the author for the past 7 years u|H)n hundreds 
of itoms of members of the iteriuan Agricultural So('i(»ty. Numerous 
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j^artici pants in such investigrs^tiotis are desirable b^M^aose naturally tiie 
errors incidental to field investigations should be neutralised as much 
as possible. For the detailed regulations under which these expen* 
luents have been carried on the reader is referred to the publications of 
the author in the Jahrhiwh tier Deuischvn handwirUvhaJtH Oesellschaft 

When a desirable variety lias been found it is the duty of the breeder 
to take every precaution to keep it free from mixture. When placed 
upon tli(^ market the buyer of the seed is iu position to decide upon the 
merits of the new variety, as he lias Imt to look over his held when it 
is ill bloom in order to see whether the seed has been kept from 
mixtures. 

To seeiiie and maintain the parity of the high-bred seed demands 
extraordinaiy care. It can be best a<*eomii]i^lied in the following way: 
During the harvest a larj^e number of good, typical heads are selected 
by workmen who have been ]»re\iously instnieted in tlio exact appear- 
ance of the vaiiety desired, the amount thus <‘ollected depending upon 
circumstances. These heads should be threshed b> themselves and 
the grain sown upon a held which lias not betai manured with stable 
manure for a year or more, since such iiiannie i^ like],\ to contain viable 
seed of diflerent cereals. The grain from this Held must also be pro- 
tected from miviug. The wagons in which the grain is hauled must be 
thoronglilx cleaned, and the shea\es of grain must be sbued apart 
from any other variety. Tlie threshing machine, oiu* of the chief 
sources of mixtuie, must be well cleaned and for minutes sum- 
mer gr.iin should be run through it if the new' sort is a winter gram, 
ami dec rema, Hy this means it will be reasonably <‘ertain that the 
machine w ill be cleaned of all material that will cause injurious mix- 
tures. The miving of summer and winter grains is unimportant since 
the summer grain will be killed by the winter’s cold. if sown in the 
fall, and if sown in the spring the winter sorts will not mature their 
seed. After threshing the first lot of giaiii the machine should be run 
einjity for about 15 minutes in order to ( lear it of all grain, and v\hen 
another lot is threslied the first 50 lbs. slionhl be rejec ted. The sacks, 
bins, and all utensils with wdiicli the* grain comes in contact should be 
very carefully cleaned of all gram of other varieties. V^vm with all 
these precautions it is extremely ditfieult to keep strains j>ure when a 
large mimber are grown on the same farm. It is much simifier and 
more imicticable for the grain bre<*der to c'orifine his efforts to a single 
sniTiiner v^ariety and a single winter variety, in this way much of the 
costly work required to keej> the varietv pure will be avoided. 

Another line ill which the (‘ft'orts of the breeder may be profitably 
directed is the improvement of varieties already established. One of 
the simplest ways in whicdi this can be done is by the selection of the 
heaviest, or what amounts to the same, the largest individual grains. 
In order to do this a sorting niuchine is required in which the grain is 
separated according to the shortest diainetc^r of the seed, ami under 
some circumstances sorting macdiiiies are uschI t>o separate seed accord* 
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to their length. In the gmdhig of ontn Heveral other machines are: 
used which separatt^ tl»© H<‘e<l ne^ioidinf^ to their specifiij gi'avily. The 
nse of the heaviest seed is a rule of the greatest importance. It is 
based on the facts that (I) < lie largest seed more perfectly nourishes the 
plant and thereby aids the iilant at the jieriod when it is most liable to 
injury from insects, fungi, and unfavorable soil conditions, and (2) t1i<‘ 
plant springing from a large see<l will prodiu c a large s<‘ed yield; that 
is, there will be relatively a large proportion of grain and a small one 
of straw. 

Another juiudice in the improving of cereals is in the choice of the 
largest heads. This may be done by giading them with the eye, but it 
is better t^i weigh them out into classes. As flic si/e of th(*> head is au 
acquired chara4*t eristic, seed selected in thi.s way will jiroduce a crop 
wdiose average si/e of heads will be increased. How'ever, this method 
of selection seems to re<ln<*i‘ the strength of the straw and gives the 
api>earance of rc<|uiring a hmger growing ^eason, as if the grtiwth of 
straw was i!icreas<*d to a greabu‘ degree tliaii the grain iiroductiou. 
Following this method of sideetioii may result in the degeneration of a 
variety if attention is not given to the si/e of the grain as well as that 
of the head. 

The development of a \aricty will be more certainly secured if the 
breeder will begin witli a single plant wlihdi is preihninent in all its 
characteristics than by giving exclusive attention to the size of the grain 
ortheheail. In this work there are man\ ditUeulti<*s to be overcome. 
It requires a w«dl arranged in eeding garden in which the individual 
jdaiitH are separated by at least 25 by :U> cm., a still greater distanee 
t>eiiig n*quired for maize. This distance is necessary in order that each 
plant nui\ fully exhibit its possibilities of growtli. that the breeder will 
have space to examine ea<*h individual ])lant, that the neighboring 
plants may mtiuence one another as little UvS iiossibh*. and that the 
growing jierioil may be lengthened. 

The breeding garden is lM\st arranged as follow s : Th(‘ winter varieties 
are transplanted in the fall from the st*ed bed to the exiierimeiital gar- 
den. Of the summer varietit^s at least two seed are planted in each 
place, and in casi^ more than one grows the other is palled up. All 
vacancies arising from th<^ destruction of plants arc to be fdh*d in with 
other sorts of grain, if rye or maize is being improved, all plants which 
do not appear U[) to the n‘quired standard inu>l be removed before 
blooming. In any kind of grain breeding the most superior plant 
should be sought out at maturity. In doing this reference will be had 
to the total weight of the plant, uml with this idea they must be gath- 
ered singly, bound togethci*, and carefully dried. After drying, the 
plants aiX 5 assorted aceonliiig to weight, and those rejected which sliow 
many small, late-formed heads. After this the. heads are cut oiV in 
order to ascertain the relative weight of heads and straw*, and naturally 
tlu>se are preferred which have the highest proportion of lieads. The 
same test will show the average weight of the hemls, and those having 
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bigljest average sliould be cboeeii. In connection with this invonti- 
gallon, the thieknesH of the Hpikelete on the ear etalk, the length of the 
i«teriiod€‘a, and the strength of the nodes elioiild be noted, A loose 
arrangement of tlic spikelets, a considerable strength of the ncnles, 
together with short internodes below and long ones al)ove, may be cott* 
sidered eliaraet eristics of a good variety. In the improvement of oats 
the selection of a ]>anicle Avitli as many series of branches as possible 
plays a i)rominent role, as such plants arc charaiderized by vigorous 
growtii and giaiii })ro<lucti(>n. The \alueof the above mentioned char- 
acteristics lias not 3 "et ]>cen fully estahlisluMl, and it is possible that 
with barley a compact liead is to be jireferred. In selecting the test 
plants from the br('oding garden in this manner, the breeder must 
remember that some of their sn]>criority may bo due to gnnvth con- 
ditions. For this reason the llallet iilan nf selecting only one jdant 
and from tliis choosing the best head is not to be considered, since 
experinumts b\ the author liave shown that m many casos t he most 
superioi plants owed their e\ccllcii<*c to accidental conditions, and imh- 
sess(‘d low hcr<‘ditary power. It will be tound much mote satisfactory 
to choos(‘ at least lb of the best plants, and from <‘a(di <»f these take at 
least o luMds fiom winch all the normally developed seed are sown in 
the gaiden in smii a manner that the atapiired chanuieristies of eaeh 
of the 10 jilants may be 1(‘sted. Aftm* the rejei tion of the undesirable 
families tin* breeding of tliose lemaimng is continued in such away 
that a choice is aiinuall) made ot tlit‘ best plants for culture in the 
breeding gard(*n, wiiile the product of the larger number is sown iu the 
field tor market. The breeder iu <*oune<*tiou with this brietly outlined 
plan should also gi\e att(mtion to other characteristics, such as resist- 
ance to frost and mildew, late inaturit\, etc. 

In addition to the above described metliods of ]>rocedure for improv- 
ing grains, tlic breeder must use his ow n judgment as to the variation 
w^hich is due to ac(*idental cross h‘rt ili/atioii or to other means. In 
this w ay li(3 can by artificial cross fertilization produce m‘w forms w hose 
characteristics can tie imjirovcd and fixed through long periods of 
breeding. \Vhd(‘ it is true that iiian^\ \aluable varieties of cereals 
have been produced tlirougli artificial cross pollination, still this work 
is so extremely tedious and narrow in view of the results offered that 
in general it can be considered as oul,\ a side issue to be followed by 
breeders. 

^lore success is Iik(»ly to follow^ the search for sjiontaneouH variations. 
Plants are often noticed wdiich a ary in some parti<*u1ar from the char- 
acteristics of their x arieties. Tliese the breeder should spare no pains 
to gather and develop in the breeding plats, for thus oiiportunity may 
beoffer(Ml foi' the development of x^arieties that may be very Buimrior 
in some of their characteristics. In this w^ay most of our best varieties 
of grain have lieeii proilnced and w’«‘ know nothing more of their origin 
than that tlieir progenitors were, found by some farmer in lus gridli 
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CHEMISTRY. 

The Kjjeldahl method for the determination of nitrogen, B. 

]>^£E {Jour, Chem. Soc,, Jw//., pp, ^ fifj, j; and Chmn, 

71 jSo, pp. J77j :/7S). — Tlu» iiMxlili cation of this 

jnethort, whicli the author found the bc^t adaptcMl to the analysis 
«>f feeding stiitfs and fertilizer^ fie** from nitiat<*s, is that ot‘ (lunning 
with the a*ldition of inercur\. lie found it best to allow the steam 
charged M ith anunonia to pass directly into tlie acid <*ontamed in a 
flask Htunding in a tank of running \vatei. msing as a means of coiiimu- 
nicatiou lietwceu the distilling tiask and the receiving tlask a bloekdin 
tube bent in the foiui of an arch. This rose perpend i<*ularly from the 
eolk of the distilling tlask to a height of 15 or 18 in. before turning 
over.’’ 'With this arrang<»men*t no soda was <*aiTie<l over with the 
steam. 

“The Kjeldahl (lunning method was lound to give very nearly the 
exact percent ag*‘s of nitrogen in uri** acid, asparagin, catfein, indigo- 
tin, morphin, *|ninin, strychnin, anibii, atropin, iliidicnylamin, na]>h- 
thylamin, a<‘etandid, ortliobenzoi'* sulphinid, sulphainido-benzoic acid, 
pyridin, ben/i<lin, aldehyde ammonia, and nitroso di methylanilin/" 

The Jodlbauei melho<l of luoditieation was fomnl best adapted to 
nitrates ami nilio compounds, lii using tins method, howev er, it was 
ffuiud to be ‘•higlilv important that the sulphuric acid containing the 
phenol or salicylic acid should be poured *lire<*tly and suddenly on the 
material (*oiitained in the tlask, so as to submerge it immediately ami 
not to let it tn<*kle from a ])ipette. If nitrates and ammonium salts are 
both ]>n"sent, loss of uitrogeu m‘<*urs unless this preeautiou is observed; 
this does not appear to be generally known, and probably often gives 
rise to errors, . . . The Jodibauer modillcation referred to by the 
author as the ^KjchlalibCiuuning-dodlbauer' method was found to give 
nearly correct iwu'centages of nitrogen in potovssium nitrate, ammonium 
nitrate, urea nitrate, nitrobenzene, iiitrfumidithalene, nitraualin, dinitro- 
bi^nsene. trinitrophenol, and imtassinm para broimvchlor iiitropbenol.” 

In the tests of numerous other types of nitrogenous organic com- 
pounds the results were very variable, indicating that special treat- 
ment was required in most eases, while in others accurate results could 
probably not be obtained under any conditions. 
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On the fixation of atmospheric nitrogen and the preparation Of 
cyanide and ammonia, Wvatt {Engineering and Mining 
60 {lS95)yp. i23; aba. ht Ghent. Zfg,^39 (7*S/^5), SO^ Ttepert.^ p. 

The history of atteiii}>ts to prepare cyanids and amtnotiia atmos- 
pheric iiitrof?en is briefly reviewed, aud the Fogarty process (patented) 
is discussed. This process may be bi*ieliy stated as follows: Kascent 
carbon derived from tlie eoutiniial heating of acetylene or similar com- 
pounds is brought into contact with nitrogen in the juesenceof an alkali 
and the three combine to form an alkaline cyanid. On subjecting the 
cyanid to the action of steam in a moderattiy heated cliamber it breaks 
u]> and ammonium and carbonic acid are formed. 

On the reducing substances contained in the sugar cane, M. nu 
Beat ruET Attm. Chim, Sncr. IHsi.^ No, \\ pp, — 

The paper <*outains additional j>roof that the reducing substances in 
cane jiii<*e have no rot.iitory power, are non-ferinentabh% are not glucose, 
ami give no al<*ohol on distillation. In tin* i)resence of alkaline earths 
they act like acids and huiii soluble and insoluble comjxMimls Tvitli 
barium hydrab^ — TV. ii. Kiiuci. 

The estimation of reducing sugars by means of alkaline copper 
solution, F. (1 AND (Tow/pt. Eend.^JlO (ISlJi),, p. hM); aha. in Zfnchr. 
analyf. Chem.,, :jf No.5.pp. 6*2H-dj30 ). — The autlior has (calculated 

the error caused by the action of the excess of alkali in the(*op]M'r solu- 
tion. lie pro])oses to (‘liminate this error by substituting ammonia, 
which has no action on sugars at 100'", for the fixed alkali. The reduc- 
tion is made at 8(KMuid is complete Tvlieu the solution becomes color- 
less. — TV. U. KUVO. 

The preparation of citric acid firom sucrose, T. L. Fhipson 

{Chvm. Netra, 72 JOO; ahs. in Ghem. Ztg.j 19 (1^95), No. 76j 

Rtpert.^ p. J271 ). — Tin* autlior finds tbaf the acids in fruit decrease 
proportionately as the sugars increase. By treating sucrose TTifh the 
requisite^, amount of ]>otassium permanganate solution hc^ obtained 
a small quantity of a (*alciuin salt Tvhieh In^ suppos«»s to be caleium 
citrate.— TV. ii. keu(;. 

Detection of alum in wine, (iEde(tes (Jonr, Phann. et Gbim., ser. 

2 {l^95)j No. i, pp. 22-26 ). — Twenty (jubic centimebu's of red Tviiie is 
treatcxl Tvitb 2 cc. of a solution of liA gm. tannin in IDO ee. and tlien 
with 4^ <;(j. of a solution of 24 gm. of crTstallizcd scMliuin lU'etab^ in 
100 (*c. and the Tvliole mixed by shaking. If a distiinjt precipitate is 
formed within o minutes it may be assumed tliat alum has been added 
to tlie wine, if the liquid remains clear or is only slightly turbid 
after 5 minutes, alum is not i>r(*sent. 

If it is desired to determine the percentage of alumina as a con- 
trol, r>00 cc. of wine is treated ttIUi 1 gm. of pure tanniu dissolved in 
water, and then with a solution containing 25 gm. of neutral sodinin 
acetate, and the i>re(iipitate Tvashed, ignited, and weighed. It then 
only nunains to determine the alumina by any satisfactory niethod for 
its determination in the jiresence of iron. — w. i). nxdBiiOW. 
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of tOiuiin tn wine, A. Viona {flfaz. ffper. Agr. Ital^ 
S8 {X895)^ pp. ahn, in (Jhetn. Centhl.^ 1895^ J/, No* 7^ p. dJi^O )* — 

The author states that by using potassiuiii alum in place of zinc ace- 
tate time may be saved, and the troublesome Avarming on the water 
bath avoide<l. Fifty cubic <*eutiinetcrs of the wine is treated with 40 
cc. of an HO per cent solution of iwitassium aliiui, and cxacttly neutral- 
ized with ammonia. The resulting precipitate is collected on a filter, 
washed with cold water, ndurned to the beaker in w hich the i)recipi- 
tation was inmle, an<l titrated in the ordinary manner with potassium 
jiermanganato after the addition of indig<* sohithm. The method is 
said by the author to give accurate resnlts.~~w. d. UKiiu.ow. 

Determination of glycerol and mannite in wine, <1. Manci so- 
Lima and (i.SuvuLA'iA {Stoz, Sprr, Agr. liaL^ (/.Vy^), No. /, pp. 

fthti. in (livm, (VathL^ 180)^ 11^ A'o. ;,p. /‘.Vy). — The method is 
said to be rapid and iiu»xpcusivc. It is based on the fact that lead 
liydrate, freshly prcci[>itatcd with an excevss of aiinmmia, precipitates 
glucose and mainiit(* (Muiipletely, ami that the filtrate from tliat ]»reeipi- 
tate, after reimning the lead ])y nutans of sodium <’arbonate and acidi- 
fying with sulphuric lUiid, docs not reduce potassium ]M‘rmauganate. 

(1) Tw’enty-five cubic <*cnti meters of wine is e\aporatcd on the water 
bath to a sirni^y cousisteiUM^ and treated with lead hydrate whieh has 
been fr<Nshly pr<‘par(*d by pr<*<*ipitation with an excess of ammonia. 
The mixture is littered lu an atmosphere free from carbon dioxid, an 
inverted tunnel, w^hose stem is eonm‘cted with a potash tube, l>eing 
earefully placed ovtT tlu* fuuuel iu whicli the filtration takes place. 
The filtrate is treated with an excess of eom entrated 8ul]»hnric aeid, 
tilUncMl, and the filtrate titrated with a normal stilution of ]K>tassuim 
permanganate. The number of cubic ccutinudcrs of potassium ])er- 
mauganati^ solutitm required for the oxidation multiplied by b.l gives 
the wmight of glycerol in lio cubic cc. of wine. 

(*J) Fift) cubit* centimeters of wine is evaporated on the water bath 
to a sirupy cousistemee, the residue ti<*at<*d with basic lead acetate, 
and iilteretl. Tin* filtratt^ is made up to oOO <*e. and the sugar doter- 
iiiiued iu one-half of the scfiutiori by titration with rehling's solution 
afterremoviug the leatl w itli stwlinm catlamab*. Tin* w eight of dextrose 
found, divided by gives the number of cubic (*entiimders of nor- 

mal potassium pt^rmanganate required to oxidize the dextrose (‘outaiued 
in 25 cc. of wine. The other half of the filtrate from the precipitate 
formed wdth basic lead acetate is treated with an excess of sulphnrit* 
acid, filtered, and the filtrate titrated with a normal vsolution of potas- 
simni^ermangunate. The number of cubic cent imeters of jier manga nate 
uaedflcss the number reipiired for the oxidation of the glycerol (1) and 
the number correspomliiig to the amount of dextrose present, multi- 
plied by O.OOHfi, gives the weight of iiiHiinitc^ in 25 ee. of wine. — w. B. 
BWELOW. 



3^ SXFSRnCENT STA7%(^ StS<K>83>. 

CmwiMon of the A«i«ociii*tion of Oenxum 
liilbeok, September 16*21, 1866 (Chm. Ztg,, 19 (iW). iVw, S8, pp. iW, ISU} n, 
pp. 170S-t707 ; 77,pp.nSS^J73;^; 78, pp. J7r*4--27eS), 

Heport of the agricultural chemical escperiment station at Halle for X8iH| 
M* Mahckek (Ztsvhr, landw. Cent, TVr. Sat hf^en, f89.i, pp, 

Quantitative chemical analysis, V, Clowkh and J. H. Colkman {London: J,und 
J. Churchill, 8(1 ed., lS95,pp, 884), 

A laboratory manual of organic chemistry, Lakaau-Cohn {TramlaUd into iUng^ 
lish hy A, Smith, Limdon and Sew York: Marmillan d To., 1898, pp, 408), 

Studies on the thermo chemistry of nitrogenous organic compounds, Hrkthb* 
JLOT (Ann, Chim. ei Phys,, 1898, Oct., pp. 

Action of ozid of nitrogen on metals and on mercuric oxids, P. Sabatier sud 
J. 11. Seni)i:kf\s (Hut, Soc, Chim, Parin, 28-tf i/sVi), So, ls'-l9^pp,S7ff-^s7$), 

Starch, U. M. vud {Suinn, 8J (As.'/'M. \o. 1817, pp, t*iO, A review is given 

of A. ^Meyer’rt ivoilv entitled “ rnhrf^HvhnntjtH uber die Stfirkekorner.** 

Investigations on the action of spittle, pancreas, intestinal fluid, and blood on 
starch paste, (\ liAMitKiniEU ( PfliUjepH Arch. Phyaiol,, do, So. 11 and 12, pp, 848^77), 
On the presence of a sulphur compomid in cotton-seed oil, I)riH»NT {IM, 
Soc, Chim. Par in, (1891), So. 18, pp. G9d,()9?). 

On the composition of some fruit and berry wines, A. 1 *i:tkrmann (Pul, Sta, 
Ayron. Gemblouj', IS98, AStpt.: aim, in Chim. /tff., P* (/s.97>, So. SI, Jicpnt., p. 807), 
The determination of argon, T. S< hi.on‘-i\«; {(ompt. Pend,, 111 {tS98\, So, 10, pp, 

8:18-^818, (iff. 1) 

On the determination of boron, H. Mcussai ( Ihtk (liim, vt Phyn., 1^98^ N 0 r,,pp, 
428^8 IJiij, J). 

The determination of minute quantities of copper in oiganic substances, K. 
B, Lehmavn ( iKh. II !/(/., ill, So. l,pp, 1-17). 

A method for the quantitative determination of ammonia derived from iiico- 
tin in tobacco, \ . Vrf)Rr)i)i analyt. Chem., 84 ( fS9’Cf So, /, pp, 418^20), 

Determination of citrate-soluble phosphoric acid in Thomas slag, V, AVAtiXKR 
{Cbem. ZAif,, V) {1S98), Vo. hS, pp. 1 119-14 A, Jiy. /).— 'fho inothod here described is 
e8S(‘ntially tlu* satne as that in Chem Ztg.y IS ( (S94), So. 9S, p, 19,18 (E. S. B., 

0, 1 >. 61*5), lie ai'i oiiiit lieini? takm of the hasieit\ of the slaj;. 

Determination of phosphoiic acid with the aid of a centrifuge, H. von 
Jt'l»TNFR {(hsferr. /Anchr. Ikry. H often wenentt, 18 (1898), p, '08; abs. m ('hem, /Ay,, 19 
{189,1), So, S4, lUpcrt., p. 808). 

On the chemical investigation of vegetable oils and butter, V. JiE\m (Chem, 

/Jg., 10 {1891), No. 81, pp, 1888,1888). 

Weighing the copper obtained in the gravimetric determination of sugars 
aaoxid, K. Fauns i finer liobfoz, Ind., 81(1891), So. If,pp, 111-114 ), — 

The copper is oxidized to cupric oxid hy Rcntly heatini<: it in a <*urront of air and is 
then wci^^Iied as such. — w. ri. Kuro, 

Volemit, a new heptit, K. FifiniEU (Sene /Anchr, Jlnhenz, Ind., 88 (1898), So, 12, 
pp. 121-/19; Per. dent. chem. (lee., 88 ( 1891), p. 197,{}.—Tho mnshrootn Lactariue role* 
vms contaiiih a cr> 8 ta]liD 0 substance which Boiu’niudot callml volemit. It is a 
and when oxidized yields a suf^ur, volcmose. I'he formula of volemit is 

C^HifO?, the corrected melting point ird-l.'Ii , [aj -f 1.112 in 10 percent iiqitaous 
solnlion. — \v. n. Kiirci. 

A new balance for determining the specific gravity of the juice of mother 
beets, K. Komeu*** ( Oenferr. vngar. Ztnfhr. Zucktrind. and Lundw,, 24, pp* 492^^i98; 
Wien. chem. iedtn. Virh, Sta. dee Cent. Per. I{uh<ns, Ind.; ahn. in Chem. Centbt., 189S, 
II, So 9,p.810). 

The clarification of sugar solutions with tannic acid before polarisatlCRii 

A. Stifi and E. Pr/fziVAi. ( Oc<#tcrr. mgar./Anehr. Ziwkerind, und landu>*, 189$, p* 
aJbe, in Ztschr. angew. (^hem., 189^, No, 18, p.5ni; AnalyBt,80 (1895), No. 2SS, 
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point o^it sewiU obJeetlooR to th© it»©of taumn or lead acetate. They 
•Ifongly ad vile the ©mployiueiit of Horle^M plaa> which couslete in the uae of lead 
nitrate and works well even with dark licioids.— ii. kuug. 

Th0 diaatatic decomposition of starch, H. MnrKi.MKiKR (Miti. oesterr. Vers, 
Mr0uer,; ithH.inZtsehr.angeiv, Chem.<,lS05,yo.XS.p, 'jr}J).’^Thv> paper descnbes 2 new 
dextriiis which are doHij^natod a« secondary eii>thro- and achroo-dextriii, respec- 
tively.— W'. H. KRU< 1 . 

On the infineuce of the presence of lead acetates on the results obtained 
with the Fehling'Soachlet method for invert sugar, A. 1 {oi:niiu<*eu {Ztuvhr, 
angm. Chem», JS*J5y A’o. JOy p. ft94 ). — The present** t>f acetate lowers the rcsiilts 
and it is neccHsary to remove it with M*»dium ph<»sj)liat*‘ h*‘fo^<^ inakiiiij^ the titration. 
Sodium phosphate is better than Muliuin sulphate, as if removes the lead eompletely, 
which the latter tloes not aceomplmh. — v\. ii. Kin 

Molecular modifications of glucose, ('. Ta sun (r<>mp/. Jlend., 1:0 (JS0f>)ypp, 
1000-^UHi^; aha, tn Jour, (Item Sov , !''V~*y OcLy p. - Tlire*' joiins aieilistinguislied, 
tXf fiytkViCi py i?lueoHe diflViinj^ in Tolator> p4)\Ner arnl soliihilities.—w . ii. kuug. 

The determination of sugars by copoer-potassium carbonate solution, if. Oht 
{Vhem, Zig.y J9 Xoh. 79y pp. /;.s7. //.s' > ; SK pp. Ueduetion tables 

cditaiiied W’ith this sotution an* ^^iveii f<*r dextrose, leN nlose, invert 8Ui»:ar, and iii*4lt- 
ose. — \\. II. Kltl'G. 

A dlaatatic ferment iii tho sugar beet, M. (ionnlkm ws {('hem. /Ag., 19 {tH9‘i)y 
So. aOy p, AsWC).— The Kuj^ar h*** t eontams an en/,Mii whnh «**>nveits aniylii-dcxtrin 
info dextrose. In the be«‘t this eii/ym prolmbl> Ibims sinuosti from the stareh, — 
Mr . H. KUI G. 

The glucosazones from sumach and valonea, ( , lioT:TiistiKn {^Jrrh, Pharm., 233 
pp. //>-///'; ah'*, lo Jou). ( hm. .See., /V'^7, Oct., p iO, ). —These osazoues are 
identical ami agree with the iKsa/one obtained Ironi giap«* siigar. — w. u, Kuuti. 

On a sugar high in eaxbon derived from galactose, l\. Pisc uku (Ann. Phm., 
m {id93)y So, pp. 1 

A new method for pxepariiig glyceiose, ruN/i s l)i\(*>\ (/>«/. AVx. Chim. 
f'arw, ser. .f, l.l-U p, iS*,:; ahs. m ( ktm. /Ag.. 19 (As’.OJ), No .so, AVpt;/., p. .7?b 

The non-uitrogeuoua oigauic non-sugars, W. Mwwiii { lOut. /nckerhid,, 19 
{lS93)y p, 1ISH: hUh. <« ('Item. /Ag.. 19 {1897)^ Xo, «VA AV/x/f., p. ^79). 

Analyses of the ash of sugar canes, \ an LooKrKK\-('AMi*A*.M' and \ an i»eu 
Vkkn {Imtt. Zmkerind., 19 {ISOA, p. //.s.S; abn. m Clitm. /Ag.. 19 So. sY/, 

JieiHiri.y p. 279 >. 

On the formation of citric acid by the oxidation of cane sugar, E. K. iln ks 
{Chem. XtWH, 7^ { ISUA), p Ph'i ), — The work of T. E. l‘hipm»i) is ieviewa*d and fin* j»re- 
cipiiatc which tho latter thought t*» be caleiiiin citiatt* is shown to be lijdrat***! cal- 
oiiim sulphate. — >v. ii. kiuIi. 

Citxio and tartaric acids from cane sugar, T. L. 1‘inrsoN ( Cdcm. \vint. 7J 
p. 190 ), — An iiuswaT !*» tin* criticisiii of Hick^. detailing an c\|M'innent wifcli Ihe use 
of nitric aenl, which l•*^.s^llted in tho fonuation of eitri** aiul tartaric acnls. — w. li. 
KaiTo. 

Compounds of the sugars with alcohols and ketones, V.. risrinn: {Her. dent, 
(them, Oes.y ^A’( /.v.v.>) pp. l/ll-llol; ahn. in Jour. Ciu m. Soi As.9 *, A* p/., p. 4 

Xdose, idlt, idonic acid, and idosaccharic acid, T.. I'lst iiru and 1. \V. Fay ( Xme 
ZiBuhr. HUbenz, Ind.y 8 7 (/s’9 >), Xo, p. 133; Her, di iif. chem. Oea., 28 {1893 up. 1973). 

Conatlttttlon of glucosids and glucoses, E. M AUSi iii.i^wsKi dent, (hem, Oee.y 
$8 {2S9S)ypp, 10 JJ. 1023; (tha.in Jour. Chem, Noc., 1893, 0<.i„p. 490). 

Jtnveraiouof sucrose andraffinosc, K. Bkskmvfmu'u {Xeuv ZimAtr. lUiinnz, /ad., 
SS (tS93)y No. loy p, /.v;),— A iM'w conttnercia) process based on the inverting uetion 
of alun^lmuu sulphate — w. a. kkug. 

The inversion of sucrose by bacteria, Ik FKitMt and (E Montesano {Centhl, 
$0kt. md Pur, J%,, / {m3)y pp. 481^87y 542^0; aU, in (Iwm, VenthLy 1893, 11, Xo. 
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Dtaoximlaation between laotoee and gluooae to adoltenitod p^ytomwt h. 

KlTt%AUi> (Jour, Pharm, et Chim,, ser. G, 1 (1H9G), pp, 0S5; a,h$, Ih Jour* ClUxI^* 
Soc,, mo, Oti., p, 4C4)* 

Hesolutiou of starch by the action of oxalic acid, C. J. Lintnkr and (3, }>Dtt 
(Her, detti. rhem, Oes.f *?(V p, I'tJ': ahn. in Jour, Ohem, Soc,, 1895, iM,, p, 49t)* 

The rotatory power of maltose, H. Ost (Xeue Zterhr. HUhens. Ind,, 55 (1895), /Vo* 
13, p, tJO), 

The microscopy of honey, K. Vin^^i'Kii (Forsch, lA^wusmtl. Miff/* Chrm,, J (1895), 
p, /; ahe. in /Anchr. anahji. Chrm,, tl (/AV/7), Xo, 4, p. f79). 

The official control of the sale of honey in Qermaiiy, K. rrKs< 'ui:u {Apoih, Ztp,t 

10(1895), p. i9h), 

Extraction apparatus for sugar, fat, tannin, and similar substances, A . 8 tkin 

(Chnn, ZAtj., 19(1895), Xo. <SI,p. 1'<U) 

On a new extraction apparatus, A. J. I*. \ -vn h'l.iv ( Hrr. thui. chrm, dee., J8{J895, 
Xo. 15\, p, 1). — All Ji|i]mratiis f<»r the (oiilnnuxih (*\t riu'tiim of with 

ether or a similar s<ilvent nt its boihii^ tem|M‘ratuio. — M. i*Kii:K. 

The determination of tannin by metallic oxids, W. H. Kiu (; (Jour, .Inur. ('item, 
8o(\,ll (/cS.97), Xo. IfK pp. Slisn . — 'riie tiiiiniiis picseiil in taiiiiiiiju: ovtiaets oonibiue 
with vnrioiis molallio oxids when tiio diluted evlraet is shaken Avith them. In the 
case of flit' \ellow mereurie o\id this imetion is seiv uiufonn and therefore yields 
compar.ihle results. — \\ . ii. Kitiid. 

The influence of diflferent tempeiatures on the extraction of tanning sub- 
stances, .1. (r. PvUKEii and II. h*. PiKit’ir.K (Jour. Sor < iam. Ind . 11 [ 1895), p, oV/5; 
ahs. ill Cheni. dmihl., lS9'i, U, N<i. 11 . p. 57s) -Mont tanning m.iteri.ils ate easily 
extracted fit nO-70 . IXti.ictiou witli (oldvutei ejiust s a loss ot about 35 p4*r cent 
of tho tanning substances. — \\ . ii. kki <• 

The exti action of tannic acid from tanning materials, II. 3'iUMnLr. and .1. i\ 
Pf\<()(K Jinn\ ( lum. 8 <h 1 '• (/s.9T), p. d4 : ult't. in Hnl. Sot. C/nm. PaHfi, 

Her. o, 12, p. 599; Zfsch. (inalpt. i'hem,, 51 (1,'^9'7). \o /, p. 151). 

Potassium tetraoxalate for standardizing solutions {/Ini hr. analt/i. Hum., 34 
(189~,), Xo. 1, pp. i 11, 4*2). 

Miscellaneous analyses, 1». Aihiiam i:, I*, .s. I'lisov, ami H. H. IIaurini.tok 
(Tu an 81 ( 1 . HnU 5'>, pp. 1,01 -htF,). — Kesults an* rej)oite«l of <>\ainin{itions of Ham- 
pics of clay, 3 of marl, 5 of liat guan<» and hat gnaiio nsli,<» of <Tiide petroleum, 2 of 
cactus fruit, ami 1 ea< h of < art us ]dfint, iion ore, and natural gas. 


BOTANY. 

The physiological role of water in plants, IC. (J atn hcL nat. 

8n\ /, 581 l-o, pp. o l-JD* pin. /). — TIk‘ uork of various 

nuthors iw ivviowiMl n.s to tlio ])Jiy8io1oigir;il innctloii of waiter in plants. 
Without stating tlio in()rphologi<*al and iduMiiical <*hangos in<lu(*<*d by 
varying quant it i<*s of Avator, tli(‘ autlior disrn.ssos tho rosults of his 
oxperinKaits midor •> In^atls, (1) inlhunna* of wator ii[)on inorease in 
wiMglitj (2) intiinniec on actual growth, (3) intiuon<;o upon tho propaga* 
tion and iinprovtanont of tho spooios. 

The oxjieriinents woro coinlnotod witli ])ot and ojieihplat cultivations^ 
so that th(‘ limit ol error should ho as smal] as jiossiblo. The l»ot 
oxDoriimmts, whi(*h wore tho ininolpal on(‘H, w(‘r<* suhj(‘oted to idoutical 
oonditioiis, and, so far as jiossihlo, sood of tho samo weight were nsed^ 
as it is w(*II known that largo sood in g(*noral give large plants* In 
jjJac exporinnuits whoro large numbers of seed were used it was impes* 
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dbte to select the seed in every case, and to provide against this error 
the author removed from each plat all Bpecimens above or below the 
average in development, leaving only those which were comparable. 

Tlie first lot of experiments was conducted during a i)eriod of remark- 
able drought, the dry soils containing about »3 to 0 ]>er cent of their 
weight in water, while the moist soils ^v(W watered every sixth day for 
an hour and <*(mtained from 12 to 10 per cent water. In a ])reviou8 
paper’ the author has given some of the etfects of soil moisture on 
vegetation, and in th(‘ inesent article the following (luestions are con- 
sidered: (1) Is there an optimum of humidity a arving awwdiiig to the 
j)lant luider consideration ami the stage of its vegetation ? (2) What is 
the relation betwexm the absolute value of the oi)tiinum and the climatic 
conditions of the rcgi<m where a given s])ecies is found ? (3) Witliiii 

what limits is <‘\cessive moisture of the soil able to intluem^e the water 
content of tin* different parts of the plant '/ ( 1) What will betheefiect 
U])on the increase of weight and upon total growtli of growing jdaiits 
of the same speci<*s in soils having a totally ditfeient water contentf 
(5) Does tlH‘ optimum i\)v the individual also leprcsent tlu' optimum 
fin* the maximum growth tor the sjiecies/ 

< Concerning tin* intiuence of water upon the increase in weight, the 
author states that there i^ an optimum humidity of the soil that varies 
for the various plant organs ami also for the different stages of their 
g^'owth. lucieas<‘ in dry weight is eheeked by loo much water as well 
as by t<»o little. 

The general conclusions of the author are: (1) The root is especially 
iiifiuence<l b> the water eontinil of soil. Tmler the infiuenec of drought 
there is a great weakening of the root after flowering, the periml of 
growdh is cou^nlcrablx sliortencd, ami the vitality of the entire plant 
is soon atVe(‘t(‘d. (2) The cotyledons continue to grow much longer in 
a moist soil than in ii dry one. The )>er cent of dry weight i»f the 
cotyledons as compared with their fresh weight is greater for those 
plants W'hhdi were grow'u in dry soil. (3) The intliieiiecof humidity is 
first shown upon the tlevelopincnt of the lijpo<*ot\l. aftiTw ards upon 
the e]ncotyl. (4) This action favors in a general way the development 
of the plant, incnnising its fresh weight to a much greater degree than 
its dry wT.iglit, blit this inllmmce is exerted to a greater degree upon 
the ui*rial than upon the subterranean parts of the plant. As a result 
of this intiuence, of 2 stems of the same weight the r<mt <d‘ the one 
giwing ill dry soil will be developed to tiie greater extent. (5) The 
maximum of the fresh and dry w eight of ]>lant organs varies according 
to the w'atiu* contentof the soil. (0) The proportion of water in plants 
is greater in a hnmul atmosphere, but the difference is slight w hen the 
periods of grow th are considered. 

Tinder the head of Inilnencoof water on actual growth/' the author 
states that wiien a seed has become sw’olleii the <|nanfity of water 


* Kt)v. gi^ii. bob, 7 (IW), Noe. 73, 74, ami 7o (E, S, lb, p. 809). 
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required ibr its germiuatiou is quite small^ 15 eetit of iotl 
tion being suHicient. A saturated soil* will secure the rapid swelling 
of the seed, but the geriuiiiatiou will be greatly checM. A water 
couteut of 25 to 30 i)er cent of saturation will usually be found to give 
the best germination results. A dry soil, that is, one containing just 
enough waiter to swell the seed and })rovide for evaporation, will usually 
give a germiiiatioii equal to the best, but the subsecjnent growth of the 
jdants will be imj^aired. Investigations with various soils showed that 
the conditions for gerinhnition vary with the kinds of soil. 

AYlieii the roots have been fixed in the soil and while the first leaves 
are being formed there slioiild be an increased humidity of the soil, an 
optimum recjuiring 40 to 45 i)er cent of saturation, in c»rder to secaire 
(1) a regular development in the weight of the root and its giowth in 
general, and (2) the normal develoiiment of the stem and leaves in 
quickly securing the minimum per cent of dry weight witliout iujary 
to the growtii of the root. If sufliichuit water is not available at this 
time tlie stem diaws upon the root, and as it is not able to supply the 
demand, its further growth is gieatly impaired. After this critical 
period is passed the amount of water in tin' soil should be decreased, 
or the leaf formation will proceed too iapidl>, resulting in a partial 
chlorosis. At tliis time a watm* <*ontcnt of 25 jier cent of saturation is 
sufficient tor opliimim lesnlts. 

A litth* before liowering there is a rapid use in tin* curves of weight 
At this time tln*re should be a percentage <»f humidity of soil amount* 
ing to 40 to 5tt per cent of saturation, linmednitely after flowering 
theie should be a sadden diminution of the amount of water, about 15 
per cent of saiuration being sufficient. For many [dants a second 
branching and llowcring is desirable. For these there should be a 
SiHiond rise in the w ater (‘onteiit of the soil, after wdihdi there slnmid be 
a reduetioii to about 10 ])er cent of saturation. The curves of growth 
show^ that a continued drought, in which tin* Avatcr content is reduced 
to 10 per cent, or a permanent liumidity amounting to 40 to 00 percent, 
wu'll seriously interterewuth physiological activity <»f the plant. During 
the period of gn^atest leaf formation the water content should fall to 
about 20 or 25 jicr cent of saturation. If tin* water content of the soil 
should rise to about 45 per cent, grow th will be greatly accelerated and 
the period of tioweiing liastiuied. Alter flowering, a water content of 
10 per <*ent will be found most b(*m*ti<*ial for fruit and seed production* 

By tracing the curves of ojdimum growth there is found to be a sort 
of alternaliou in the amount of water required by [dants, indicating 
the optimum moisture conditions to be adopted under a system of 
irrigation. 

In conclusion the author states that it is iinpossibleto consider aver* 
age conditions as upfilicabh* to all plants, but that generalizations 
must be made with due consideration to the i>eculiarities of eacli speotes 
of jdaiit. 
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* head of <*The iiifluenee of water upon the reproduction 

end ftiture welfare of the the author gives his observations 

upon the reproduction by means of seed and cuttings. The effect of 
drought or la<*k of sufficient water is considered in its effect (1) upon 
the seed^ (2) upon the plant, and (i^) upon the reproduction of the plant, 
seed, tubers, etc. The effect of an iinwlequate amount of water 
upon germination is well known. Boirie kinds of seed rapidly deiue- 
ciate in viability when kept too dry. This a])i)li(*H to seed either in the 
gi'ound or not, and will account to some degree for the lack of vitality 
shown by old seed. While some seed au^ able to lie dormant in the 
ground for some time and may grow tlie following year, tlie rule is that 
their vitality <lecreas<*s with their increased age. 

The action of a spring drought following the conditions of an ordi- 
nary year is given. Karly germinating seed will not be intlnem*ed by 
such conditions to the extent tliatthose germinating late in the sjiring 
or summer will suffer. Tlie effec‘t of diouglit n])on the young plantlet 
is the same for the individual and spei ie^, and thiongh a lack of 
nutrition many plants iierish. The author found a severe drought 
fatal to bean,x>oppy, and campanula seedlings, wdiile the injury was 
less severely felt by such see<llings as wheat, barley, rye, corn, hemp, 
etc. llelative to the reproduction ol the sp(s*ies, two ])()ints are eon- 
sideix^ — intiuem^e on number of seed and iiitluencc iqion the (piality 
of the seed. The number of see«l will depend uj)on the number of 
inflorescences, number of flowers per inflorescence, number of ovules 
fecundated, number of matured fiuits. and number of seed per fruit. 
Of these conditions, the fust two aio dependent upon moisture condi- 
tions previous to flow (Ting, the third is hardl> de]>eudent directly upon 
soil conditions, the others ar<‘ concerned with the later periods of the 
plants life. In all these it is shown that humid ctuiditions fa^ or and 
augment the number of fruits and seed produced, drouglii greatly 
reducing the number of inflorescences as well as the number of seed 
in each fruit, although the proixution varies with ditVerent ])lants. On 
the other hand, it appears that the individual seed jiroduced by plants 
grown in dry soil wdll be larger and heavier than those grown iu moist 
soil. It was found that plants grown under the same conditions were 
larger and heavier from seed grow n iu dry soil conditions than in moist 
ones. The author also states that there is a greater tendency to varia- 
tion, and especially to degeneration, among the numerous small seed 
procluced in moist soil. 

In view of its practical 'application the author has formulated the 
following law : *MIuinidity of soil favors and increases to a considerable 
degree the iiroductiou of fruit and seed. Irrigation is therefore recom* 
mended when the product is for industrial jiurposes. On the contrary, 
Irrigation should be used with care when the crop is to be em]doyed 
fbr seed. To irrigate brood grain is to subject it to deg<menition and 
tl^e production of small seed. Drought, on the contrary, is very favor- 
able for the maintenance of the species,” 
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Tbe effect of diought upon the production of tubers aod other meth- 
ods of asexual reproduction is stated as follows : The number of tubers 
formed will be but little influenced by the water content of the soil. 
In a humid soil the ])laiit tends to produce larger tubers and a greater 
total produ<*t in weight. The polarity of the tubers grown in moist 
soil will be less marked as though their i)hysiol()gical differentiation 
had been checked. The tubers are therefore less perfect than those 
grown in diy soil.’’ The author concludes that under certain conditions 
the maxiimiin growth of the individual is antagonistic to the continu- 
ance and perfection of the race. 

The experiments of the author whi(‘li were conducted at the Biologi- 
cal Laboratory of Fontaiubleau embraced the following plants : Lupines^ 
lentils, beans, peas, sainfoin, alfalfa, wheat, barley, rye, oats, corn, 
bn(‘kwheal, llax, hemp, 5 varieties of ]>otatoes, tomatoes, rape, stra- 
monium, sunflower, artichoke, radish, gourd, castor bean, po]>py, 
tobacco, shepherd’s ])urse, horse mint, cain])anula, larkspur, evening 
primrose, ])eppergrass, water hemlock, madder, wormwood, et<J. 

The time of trehalose formation in plants, F. F. Boriti^UELoT 
[Bui, iSoe. MycoL Francey9^p. 11; absAnJour. FItvm, So(\^ Jsy.'ij ISepL^p. 
31)2 ). — In h])C(*ies of fungi whose development proceeds uninterruptedly, 
trehalose is forni(*d ai)i)re(dably only during spore formation. Those 
species ^^hicll at times form a sederotium behave variably, siune acting 
like those already inentumed while in others the solerotiuin (Icvelops 
trehalose even during tlie period of stagnation. The trehalose is 
formed from a reserve substance, probably a carbohy drate analogous 
to dextrin.— w, ri. KHr(J. 

Flora of the sand hills of Nebraska, P. A. KYDiiEiUi ( r. S. I>cpt. 

Agr,j DiviHion of Botany j (JontrihutionH from (he U. yaiional Herha- 
runn. toJ. .7, No, ,7, pp, pis. 3). — Tlic author gives a list, with 

critical notes, of the specaes of jdaiits (‘ollected during the summer of 
189;^ ill what is known as the sand hill region of w(»stcrn Xebraska. 
Notes are also given of the region, its topography, climatic <*onditions, 
and the industries of agriculture and vsto<;k raising as there practiced* 

Botany at the British Association {Xature, J? (iSOo), .Vo. isr^4, pp. — 

A hriof a<*couiit is ^jvcii of 1h<* Uotaiiiral ])a|K‘rs jirebcntvd at ibe rwoiit of 

the British AsHocialion. 

The botanical work of J. Vesque, M. i\ Bijctkavi) {Ann. J*/ {lS9/>)f Xo. 

//^ pp. 47A~‘4S9). 

Blemeuts of plant anatomy, K. L. (iunioKV {lioshn: (Jinn ('o,,pp. V III and 

US). 

British fungus flora— a classified text book of mycology, IV, U. Masskk 

'London, (iio. Bell iS Sunsy 1895, pp. VIJI aud5*j). 

Handbook of grasses, AV. llrTfiiiNSON (^cw York: Macmillan <f- Co., 1S9S, 
pp. V). 

Synopsis of North American A narantaoeae, E. H. Tlike and W. L. Bray 
(Bol. (Ja:;., 20 {1895), Xo. 10, pp. 449--45S).--k revision of the genus Alteranthera is 
given. 
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BKiMlMippi fbngi, S. M. Thaoy and F. S. Eaule (MhH^Hppi Sta, Bui 34, pp, 
— A list, with critical notes, is given of the fungi collected from tim© to 
time by the authors. It embraces 115 genera and 350 Rjiecles, 55 of which have 
proved to be now ones. 

Newapeoiea of fungi, J. 15. Kllis and B. M. KvKHiiAnr (Torrey Jiul^ 43 
JVo. 10^ pp* 434-440), — DescriptiuiiH arc given of new hx)c( ics of fungi from the Saud> 
wich Islands, Flori<la, and Mexico. 

New or peculiar aquatic fuugi, li. Thaxtku (Jiot. (ia::,, 2<oh, Jo, pp, 

433-440, pU, Si 11, pp. m-48',), 

A review of the works on fungi published during 1891-93, J. Cf>.sTANTiN 
(Jfer. y^n, BoU, 0 { IS04), Non. flO, pp, 370-378; 70, pp. 411-443; 7 J, pp. 4(kf-47(fi 7 
(1893), Nos. 74, pp. ?/, pp. Oi-OO; 77. pp. t49-14i; 70, pp, 177-194). 

Concerning Fusarium aquaeductum and its relationship to some A8comy> 
Oetes, H. (il.rcK {Hedwiyia, 44 {/89,,), No. 4, pp. J14, 

A simple method for making visible the pores of the spore membranes of 
rust fungi, Diktel {Zinchr. amjtiv, Mikvos,, 1 (1894). So. 4, pp.(;U-71), 

New or noteworthy grasses, (J. V. Na.hii (Torrey Itul.,44 {1894)^ Xo. 10, pp.4I9- 
4S4). — Dc«crijitn»ns and critical notes are giv(*ii of various North American grasses. 
The author has perhajis imprcj]»crly transferred llie sjiecies of Srtaria to Ixoi>horus. 

A contribution to the study of the morpholgy and biology of Cladosporium 
and Dematium, A. N. Bkiclksk ( /*tr. pai. Vty., / 1 is.c,), So, 1-0, pp. 3-44, pis. O). 

On the structure, development, and perfect form of Gliocladium, L. Mat- 
nri’liOT I /tVr. ym. Hoi., 7 {I894\, ,\\t. ao, pp, , yl. 1). 

The distinction between animals and plants, .1. \utiii u iJoirr. Nat., 49 
No, >17, pp. 9 (j:-9(.1). 

On the essential similarity of the process of chrososome reduction in animals 
and plants, J. K. S. M<k»i4K i inn. Hot., 9 ( 189rA, So. 4', pj>.43/-4 ‘9). 

On the phenomena of reproduction in plants and animals, J. Bkaki» and J. A. 
Mi'RUaY (Ann. Hot., o {l8Xn, So. pp. 441-H\s, fiyn. 4). 

The sexual reproduction of the Basidiomycetes—a memoir, i\ A. Danukard 
(Lo Hotunisi*', vn. i, iso;, pp, ;/'*-/s/). 

On the presence of sex organs in the Bredinede, N. Nvpklv (itnl. Soc, Mnr. 
Behje, 41 ( 189 p. 70). 

Have the aecidia of the Uredinese the ability of xeproduciug themselves? 

I*. Dietkl {rerhamU. (Hs, dent. Satnrf. tindJetzte, (1894), p, UAit ahs. ni /ftdwif/ia, 
34 (1895), N^o. 4, Htptrf., p. a..'\. 

Deviation in development due to the use of unripe seed, .1. (’. Authuu {.imer. 
Nat., 49 {JS9.''>), SoH. 414, pp. 8(f 1-814: ,»4o, pp, lHfi-918).—4T\\o author reviews the 
extensive literature relative t<> tliis subject and gives conclusions based ii}hui bis 
and others’ experiments. The general conclnsioiis have preMously been given in 
the report of the botanist of Indiana Station, l><93 (K. S, U., f», ]>. 37Sb A bihliog- 
rajiby accouixianies the ])reseat x>ap6i. 

A note on buffalo grass, A. S. llin iit tx k ( Hot. (iaz., 'O (1894), N^o, in, p. 404). — 
Tlie author investigated tli(‘ 8<»-calI©il dioccisni of Huehloe daciyloides by planting in 
1893 a single iMU'dliiig. In lS$r» the plant tbiwered, bearing both kinds of dowers, 
but not from tho same node. Tlic author was unable to deb»nnino whether they 
were borne on tho sain© or independent stolons. 

The origin of plant structures by self-adaptation to the environment, (t. Hens* 
LOW (London: Vaul, 1894, pp, .*70). 

Concerning the anatomical and physiological investigation of tropical leaves, 
G* HAHEiii.A.Nivr (SHzungshir. kyl, Jkml, ndsstmsih. Math, natur. ilasse Wein, 103 
(1894), No. 0-7, pi. 1, pp. 489-538, ph. 3). 

Antidromy In plants, O, Macloskik ( Jmcr. Nat., 49 (1895), No. 347, pp. 973-978^ 
9; Torrey Hul, 4S (1895), No. 9, pp. 379-387). 

Investigations in geotropism. J. Sachs (Flora, SO (1895), No. S,pp. S94-304; ab$. 
in Boi. Cantbl, 83 (1$95), No. 13, p. 300). 
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An e3;p«rimental investigation of the geotropio ourvlng of rootSi H« WA0UtMh 

{Arh. SU Peiershurg Saiurf, aw., 36 {lS96),p. 17; ah%. in Bot Cmthl, eS(lSm}, 
1(^11, 300,, ^IJO), 

Influence of light on the respiration of germinating barley and wheat, F. Day 

(Proc, and lYans. Edinburgh Hot, iSoo,, 20 {lS94)fpt, If pp, lH,^i^2lS), 

The amount of transpiration of plants as a measure of their adaptability to 
cultivation^ Tl. Mt'LLKK-TiiuUirAH {Heinhau and Weinhandl,, fSOO, JVo. $•€; ah$* 
in Cetitbl, agr, Chnn,, 21 {lSO,'t), Mo, ,7, pp, 107-170). 

Concerning the transpiration of the potato, L. Pol^ianki’ {tteBierr, Hot, ZUtohr,f 
45 (IS96)f Xo, lOfPp, J(i0-J74). 

Kroeber's transpiration experiments, F. F. vSmith (Amer, uVat., 29 (1806), Mo, 
S47fpp. 1010 , 1011 ).— k brief resuiiH'^ is given of tboo\i»orimonts of Kroobor reported 
ill Landw, Jahrh., It k 1 S 06 ), \o. >, pp. }. 

Leaf absorption, (r. Fai l jukI W. P. llrM^LEV (Xature, SJ (1896), No. 1354, pp. 
509, 570). — An example of iib8or]>tion by the leaves of comniou privet is eited, together 
with a general explanation of the pln'iiomonon. 

On the division of the chromosomes in the pollen mother cells of lily, J . It. 
Farmeji {Jour. Hoy. Mivr. Sor., 1895, No. 5fPp. 

The influence of spray and rain on the form of leaves, F. (AWesor, 

n.ser., /(1^'95), A'v. fl.pp. tSl, f8j ). — Ar«*vievv of several r»*eeiii works on the iuilu- 
eiu*e of jKpieous deposits on the form <»f leaves. 

The regulatory growth of mechanical tissue, F. (’, NEwroMHK {Hot. (iaz., 20 
(1895), No. Pf,pp. llt-iiS 

A contribution to the morphology of grasses, K. (iohBEi, {Flora, 1895, pp. 13, 
pi, 1, figs. 11 ; abn. in Hof. Ccnihl., ^>1 1595 ), No. 1, pp. 20- Jl). 

On the penetration of cell membranes by fungus mycelium, M. Miyohui 
(Vringhrim' 8 Jahrb. wisft. Hot., IS { liS*t5),pp. Ji,9-JS9,JigH.3) 

The penetration of roots into living tissues, K. Fri:k ( Nature, ’>1 ( 1S.95), No. 1350, 
pp. 05tf, (t31). 

A new and remarkable case of symbiosis, l^ A. IUn<,kaui» ( /.e Ho1aniHU,8er.4, 

1895, pp. 152-187). 

Fixation of fiee nitrogen. J5ir J. IL (Jilukkt ( U.S, Ihpt. igr., Offivc of Experiment 
Stations Hul. 11, pp. //V/s. ,>). — The author reviews the work of himself and 

others on assimilation of fret^ nitrogen by h*giimeH, a sumiiiary t»f wbieh has already 
been given (K. N. K., I», p. J»II1 ). 

Soil inoculation for papilionaceous plants in farm piactice (l>\e lioden-lmpf- 
ung ZH den Fjlanzen mit SclimeiterhngHblnten im landivirtnehafllichen Jietrivhe), A. Hal- 
FELi> (Hremcn: M. Ifvinsius \a( hfolger, 1890, pp. 100,fuj8. u.ph. 1), 

The non-assimilation of atmospheric nitrogen by germinating barley, F. Day 
(Prov.and, Trans. Edinburgh Hot. Soc., 20 (I5'9f),pt. 1, pp. 29-34). 

The chemistry of chlorophyll, L. Mvurui.KWsM (hie ( hemu des VhlorophyUs. 
Hamburg and Lei psic : 1897, pp. 82, Jigs. 2: ahn, in Hoi. t'entbl., 03 { 1895). No. lU-ll, 
pp. 310-311). 

On the technique of cutting and handling parafBn embedded sections, G. C. 

Van Walnkm (Ztschr. tviss. Mikros., tl {1897), pp. 207-230; abs. in /hi. ('mibl., 03 
(1897), No. 12, pp. 357-^/00). 

Concerning the spring flowering plants in the vicinity of Paris^ li. Ko/.e (But. 
Soc. Hot. /’ranee, 52 {I82h7), pp. 33o, 331). 


METEOEOLOOT 

Annual weather summary, 1894, J. (i. Lek {Louiaiam 8Uxa* }M. 
Her.., p. 1200). — A iabul}it<Ml Kununary of' observatiuiift during each 
xnontli at tlio North liouisiana Htatioii on temperature, rainfall, eto* 
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The higheet teinperaturcs, 102^, was recorded on July 1 ; the lowest, 
12^, on December 28, The mean iempcjratiin* for the year was (54.70; 
tot«d rainfall, 55.4d in., and the number of rainy days 80. 

Meteorological Bummary for 1893, N. Uelme {Rhode Island Sta. 
Mpt 1893^ pp, 311-31(i ). — A monthly Kniniiiary of observations on tcni- 
perature, pressure, i)recipitafion, cloudiness, and direction of wind is 
given for 5 years (1800~’03). The sninmary for 1S93 is as follows: 
Tmpmt//(rc(degret*s P.). — Mean, tO.o; highest, 02, »lune20; lowest, —0, 
January 11; annual range, 08; highest inontl)1y mean, 00, duly; low- 
est monthly mean. 10.2, January; highest daily mean, 77.5, July 18; 
lowest daily mean, 1.5, .lanuary 11. Rainfall (in<*hes). — lotal, 57.33; 
greatest mouthl> , 0. 1 1, February ; least monthly. 0.05, .1 nly, Hnoufall 
(inches). — Total, 78; great<‘st moiitiily, 20, February; h‘ast iiiojdhly,8, 
April. Woafhe)\ — Number of clear days 12(); number of fair days, 
130; number of cloudy days, 100; number of days on wliicli 0.01 inch 
or more of rain h'll, 131. 

Report on phenological investigations foi 1895 Quart. Jour, liojf. MrUor. Soc., 
r/ ;Vo. Ui; ohH. Hi not. h! • JSinu Xo. /.},}> r>. Jh. 

Phenological observations in Giessen, H. IIofimwn \()hniuHs. (res. yatui\ 
Iftilkundfj Jo jtp. sj /HvM. 

Phenological observations, 1892, I'.. In m t(fhirh(.sH. (ren. }s<anr. IlntkuuiJe, 30 
{IS0J),piK /-/Ah 

Phenological obseivatious, 1893, K. Iiim' [(a>tth<xx» dfi*. \<(tur. /feilkunde., 30 
itS93), pp, 

The diunial march of relative humidity, D. Koxiiis ((’ompf, livnd., IJl {1S03), 

Ko. 17^pp.37iy /?»). 

Investigations concerning the relation of atmospheric precipitation to 
plants and soils, Wiij.LN’k {/or^dt. (;,h. <;///. /V^//v., /S \o. pp, 

tso^yff). 

WATER— SOILS. 

Concerning the transport of soluble salts by the movement 
of water in the soil, 11. VveuyKH (Forftvh. fieh. apr, 78' (as/A";), 

Ao. J and 2, pp. /-x^6). — Fx])crimcnts are rep4)rtcd w ith soils of known 
composition to which were added in ditfcrciit cases detinite amounts 
(never exceeding 0.5 per cent of the soil) <»f sodium (dilorid and potas 
sium <‘hlorid and a mixture of soluble salts. The soils were i>lace<l in 
galvanizeil iron e,\liiiders 50 <*m. deep and 5 cm. in diameter, aiul some 
of theK(‘ were arranged so that watt'r riuild rise by capillarity to the 
surface and others were subjeeted to pereolation. The upper, middle, 
and lower iioition of ea<*h eylinder was then sam])led and analyzed. 
The soils used were (piartz sand, loam, and rieh humns soil. 

The results indicate that, as a rule, the sobible salts rose and sunk 
with the soil water, but that the movement depended to some extent 
on the cdiemieal and physical properties of the soil. The ac<‘umiila- 
tiott of salts at the surface increased with the rapidity of evaporation. 
Kevertheless there was a sudden and marked ineregse of these salts at 
the monieiit when the moisture reached the surface of the soil. 
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The rise and fall of soluble salts were slower in crumbly than in 
powdery soils. 

The iniiieral matter taken up by the water appeared to be divided 
into two frroups, those which follow the movement of the soil water, 
including the alkalis, magnesia, chlorin, snli>huric acid, nitric acid, 
and silici(i a(‘id, and those which are but slightly aflecled by the move- 
ment of the water, including aluminum, iron, inanganesi', and carbonic 
iWiid. Phosphoric acid also is but slightly a ifected by the movement 
of the soil wat<T. lame is peculiar in that it rises with the soil water 
but does not sink with it. 

Temperatures and evaporation in different soils, I>. J. Crosby 
{Michigan Sfa. BuL jip. ,10-32 ). — Observations on these subjcHJts 
were made in 1891, as follows: 

‘^Foiir iroiiwjiro dishoH, each 2^ in. deop and Iioldiii;^ alioiit 2 were 

filled witli Kdil. 1 (Mc li of sand, clay, loam, and iniick. 'I'hese were ])Ia(*<‘d in an evap- 
orating oven kept iif 212 F. until all the water had evapoiated. eaeli dish was 
then added 1(> o/. of water, 'whieh the eartli nhsorhed, when the dishes were all 
placed in an t‘\])osed sitnati«m out of doors. A thernionieter was ]>la<‘e<l iu the soil 
of eaeh, extending to tlie bottom of the dish. The reading of the thermometer and 
the weight of eaeh samide of soil W’ere taken (liiil.\ e\e<’pt Sunday for a period of 9 
days, from August IS to 2fi, iuelusi\e. At firs! the observations were taken hourly 
during the daytime, afterwards at longer inter\als. The table below shows the per 
cent of the moisture wliieh had evaporated from eaeh kind of soil at sueeessive 
periods of time, and its avenig<‘ temperature for the whole period; 


Soil. 

rj 

1 

20 

30 

:>o 

TO 

97 

U7 ' 

197 

Average 

liourK 

I lumrs. 

hours 

hours 

hourn 

luuuH. 

hours 

hours. 

hourn. 

teinp. 

Sand 

2'* S 

a:>. i) 

40 G 

75.0 ' 

S4 4 

90 6 

I)r\ 


;;; 

87.6 

Clav 

2.^) s 

24 4 

as a 

71.0 

S2 U 

H7 6 

Ot 7 

1 ’*9«*9 

w.'i" 

88.7 

Loam 

' 2S ] 

:m 7 

40, « 

60 f» 

74 2 

78 1 

85. 1 

, 89.0 

91.4 

90.8 

M u< k 

, 22 e 

‘if) 8 

20 r> 

, 37.5] 

1 n t 

45 a 

.54. 2 

! 59 4 

62 5 

92 1 


“From the above it will be seen that the sand drii'il the most rapidly ami the muck 
the slowest, while tht> average lemperatures increased, in the rex'rse order, from the 
sand througli the el.iy and loam to the imiek, wliieh was the wannest. 

“I'he experiment was tln-n varied by taking 1 boxes, 1 for eaeh kind of earth, til A 
boxes being <*aeli 1 ft. deeji and 2 It. s<|ii»ie, with perforated bottoms. These were 
Slink in the 0]>en ground until their tops were level w ith the surface and then left 
several wrecks to settle. Hourly olKservations then taken at the surface of the soil 
during the daytime for 2 successive days — August IX and Itt — gave the follovxiiig 
average temperatures: Sami, 06.2 ; clay, 06.1 ; loam, tHk2 ; muck, 192.4^\ the 
order of tem]»eratures thus being the same as before. Another set of readings, 
extending from August 4 to 17, inelnsive, at 2 ditlereiit depths, gave the following: 


Soil 


A ^ iTiijre letnperttl tires. 


'c mil 
C'lay . 
Loan) 
Muck 


02.0 

08.0 

S4.6 

im,i> 


SO. 5 , 80. » 

SO. 7 ; 81.0 

80. a ) 79. 8 

84.5 77.0 


“Here it appears tliat the relative teraperutures at the surface do not iiecesaairily 
hold for lower depths, for the murk, w'hich was the warmest of the 4 soils at the 
surface, was at the depth of 6 in. the coldest. The rjnestion then arose, To wbat ooa- 
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dition or conditions of these soils were these differences in temperature duet The 
fact that the surface temperature increased from the light>oo)ored sand through the 
clay and loam to the dark-colored mack suggested an exauiiuatiou first into the iufin- 
ence of color. One-half of the box of sand above mentioned was therefore covered 
with lauiplilack and half of the box of iiiiick covered with lime. The temperatures 
of each lialf of each box at the surface aud at depths of 3 and (i in. were then taken 
for a peri<al of (» days, with results which are Huitiniarix(al lu the following table: 

* Santl. Miick 


JUiWk r«iolon'(l. rm‘o]or<^ ' White. 







1 ' 

Detj 

Detf. 

Iteq, 

Deij. 

Surface 






HO K 1 

«3.7 

91 7 

82 2 

U iiichea 





79 1 

77 3 

77 5 

73 .*» 

6 liichfM 





70 0 , 

(Ml 

04 7 

mA 

Axcraftc 






7H 0 , 

70.8 

78. 0 

73.0 


“TIk^o figures indicate that muck itself is not wanner tban santl. but. on tbe con- 
trary, that wiitui santl is eoloretl dark like luuek it is tht‘ wanner of the two. In 
both ease.s it appeals that the .soil with the tlark snrfaet', whether natural or artifi- 
cially colorial. was w'arnier. It seems also litnn iiii nisj>ectJoii t»f tlie tabh< that even 
at a depth of (> in. an iiicrt'ahed t<*inperatijri‘ was ftminl untb*i the tlarker surfaces. 
These obst rvaiioiis wen* r«»peatetl with dilferent soils and w’lth thernii>nietcrs placwl 
at ilepths extending to 7 in., the hightwt tempera tiire.s being still found under the 
dark-colt»retl surfaces.’’ 

Washington soils, K. Fulmhu and i\ FLETi^iiEU {Washington 
Stit. lluL / >*,;>;>. /f). — Thi.s is a report of progress iu *‘an exhaustive 
soil survey of (he State*' begun some time ago, ami ineludes a general 
diseussion of the origin and eomposition of soils; explanations of terms 
used, and intm’pietalion of results obtained in soil analyses; and notes 
and tabulateil data for ebemieul analyses of 20 samples of soil sent to 
the station for examination, representing '*» seetions of the Ht«ate; 
(1) West of the ('aseade Mountains, (2) the irrigated districts of east- 
ern and eeutral Washington, and (.1) the Palouse region. 

Analyses of 7 saiiijdes of vsoil from southeast tan Washington by the 
Division of Chtunistry of this D(‘[>artment an* added for comparison. 

The maximum, ininiinum, and average peretaitages of potash, phos- 
phoric acid, lime, ami nitrogen in soils from eastern Wasliingtori, where 
rainfall is deficient, and from western Washington, wiiere the rainfall is 
more abundant, are shown iu the following table: 

i'omfwsitwn of «oih if eautmt anil icihUtu O'ltuhnujiou. 

Kimtcrn Wt'Hti'ni 

MHXuiuim Minimum. AxorK;:!* Ma\iiuiiiu Mininium. Axixract*. 


Pntuah (K,0) 

..I 0 6351, 

0. 05H2 

0, 3943 

0. f 50.’> 

0. 0120 

0. 2150 

rhoHplmHc acid (T/Oft) .. • 

0.3455 

U 1007 

0. I78r> 

0 r>43H 

i), 0.184 

o.27:o 

Linux (('«0) 

. 1 1.7.5H0! 

0.9300 

1. 1791 

0. 7090 

0. 0828 

0 :’>6H6 

Nitrogen 

..i 0.7203 j 

0,1 OiH) 

0. 2308 

1.3466 

0 1023 

0.4025 


“This shown the noils of wenterii Wanhinglnn to have a higher average per eeut of 
phosphoric acid, hut low er average of potash and lime, than those of eastern Wash- 
ingtou. I!euc4) the former wall wc^w out soouer ou the side of lime and potash, 



376 


EXPliiBlMEirr STATZOK BEOOm 


^^Resaltfi of » large number of analyses have shown almosi cooclnsively ^ll^t soils 
in a region of iibuiidaut rainfall ooutaiii less lime than those in arid regions; pro- 
vided, of course, tliat neither are underlaid by or in the vicinity of limestone forma* 
tions. Tiiis fact is well verilied in case of our soils east and west of the Cascade 
Mountains; the average lime content of the former being 3 times that of the latter. 
This is specially siguiticaut in view of the fact tiiat nearly all the soils of eastern 
Washington arc derived directly from black basaltic rocks. 

With the samples analyzed 8<» far it seciiiH almost as if ilie lime percentages are 
inversely pro]»ortional to the amount of annual rainfall. 

“ For example wc liiid the following relations: 


Aaiiiiul ranifall 


Linit' 


ram fall. 


Idiue. 


About 8 influ'a 

20 to 21! in < bos 


I 


/Vi* rrnt 
1.2127 

0. 07«0 
l.7'»80 
1 OKU 

1. jSOO 
0 7K10 
0. IK'OO 


24uioboM ... . 

IS in# bos 

70 inolioh. . . 


Per emt, 

\ 0.0550 

) 0. 70t»0 

i 0.302S 

: 0. 4315 

1 0. 1303 

t 0.1090 

^ 0. 082H 


“It will be interesting to note whether future anahscs will reveal this same 
relation between tin* rainfall and the lime content of our soils. 

“All of the Washingfoii soils thus far analyzed, except one. are unusually high in 
phosphoric acid. Ir is easy to ac count for this fact in porticms of th<‘ State whero 
the soil has bccui derned from ba.saltic roc ks, fbui) we are not yet prepared ti> 
advance any th<‘ory to account lor the ver\ high proportions of ]>hosphorio acid in 
the soils of wtistc*ru Washington. More data are needed from other analyHcs.*’ 

A special apparatus for bacteriological sampling of well waters, H. L. Hoi.i.kv 
and M. Fikli> {Amer. Mur. Jour., 70 \o. 7f0 pp* .WV-.W, pi. /). 

Ercamination of water for sanitary and technic purposes, ii. Lkm man (rhila- 
delphia: /'. Jilahiaton Son d' f'o., .;d vd.). 

Rendering drinking water germ free by the addition of hypochloiite of lime, 
A. Lode (Jrrh. flifg.,^7, .Vo. .1-4, pp. — The author finds that water eiiii he 

rendered germ fic*e b> the use of hj pochlorite of lime, following a modi ti cation of the 
method of M. Tiaube. 

Mineral waters, 1>. Ar>i{iANCE, 1*. S. Tiimin, and H. H. UATtBJNOTOX (Texatt tSia. 
Jinl.S'i, pp. Analyses with reference to miuerul (‘onstiluents of 23 samples 

of water arc tabulated, wnth couuiu'nt.s on tbci cbanictcT of the diHerent samples. 

Rocks and soils, II. K. SicM KiutiDiiK (AVer York: John Ih/n/ <)* Jd M., iTiPJf 
pp. tiJ). — The revision, the results of which arc incorporated in this edition, 

consists of the correction of “errors inc ident to the cumditions under which the pub- 
lication was originally issmuF' and “a few changes of statement necessitated b> the 
progrc‘SS of the past sevcui years.'* 

A oha]>ter on “ Fse of the soil** has been udd(Ml to the third pari, in which “the 
familiar procoss<‘8 followed in crop ]»roductioii are discussed in their relations to the 
scientific facts on w liic h rational soil cultivation rests.’* Several tables of eomposi- 
tioii of farm products, compilc'd from Anieiican sources, arc inc'ludod in the appendix. 

In itsrcvincd form the value of the hook is undoubtedly greatly increased, but it is 
believed that “rewriting and combining parts 1 and 2, and making them more spe- 
cifically introductory to the 8u))j<‘#*t-mattcr of part 3,’* as contemplated by the anthori 
would still till tlicr iiicr<*a 80 its value as a treat ise on soils. Such revision woidd gSV'e 
opportunity lor fuller Icehnic^al discussion in their appropriate connection of certaill 
phases ol soil jdiysics now' necessarily coiitined to the final chapter, and would permit 
the weeding out of some* statenieiitH, such ns that relating to the use of 
apparatus for mechanical soil analysis, which are clearly iiiaocorate. 
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finiil olmpter in large measure the defirieiicm of preceding chapters 

and enlarges the scope and usefulness of the worh, liut it advances views which are 
oertain to be vigorously' combated. This is especially true of statements in con- 
nection with the discussion of methods of determining the fertilizer requirements 
of soils and plants. 

Those vrho have kept in touch with recent investigatiou iu this line may be per- 
fectly willing to .^mit the desirability of more thorough chemical study of the 
plant as an aid to tbedetenniuatiou of the fertilizer requireirieiits of the soil produc- 
ing itf« but they arc not )irepared to discard soil analysis or even Held experiments^ 
properly conducted, as worthless for this purpose. 

Note on the behavior of hippuric acid iu soils, K. Yot^niMriiA 
I nip, of TohifOy liul.y roL Jy So, /, pp, 

The influence of humus on the productiveness of soils, T.vNC'uf: (;^/hc/o'. htndiv, 
Cmt, I’er, S<trh*teny ISlh^ty No, /q pp, 

Soils of Illinois, F. LKViutKii (Ext. from I'iital Epl. Ill, Jld. llorbr* Fair Com, y 
pp,77-9Jy map /), — The areas of typicalsoilM are mapped and their geoh»gicaI origin 
and physical character arc ^Useussed. 

Soil moisture and fall plowing, (». li. Faiivi u {lodntifrialifft, 21 No, 8, 

p. 80),^ A. popular article. 

Soils, l>. Auuian* i:, V, S. Tiixjv, and 11. H HvHiav<iioN i ltruH Sia. JiuK 8oy 
pp, '>99-001 ). — Chemical aualystM of 11 huiuplcs aie rcjMirtcil, w ith comments on the 
character of tins ditfcreiit samples. 


FERTILIZERS. 

On the occasional ill effects of sulphate of ammonia as a 
manure and the use of air-slacked lime in overcoming the same, 

11. J. Whkelkr iiml J. I). Tow AK (h*hodv Island Sta. Upt, I89d,, pp. 
30(i^iN;7.pls. ^7). 

SpnopnU , — KxperimentH during H years with sul]>hate of auimoiiia and nitrate of 
soda, each alone or coiiihiiMMl with lime, on a great \aiicty of lield and garden 
crops gro\Mi on acid soil, siuiwcd that sul]»hat<i of aiimiouia U8t‘d without air- 
slacked lime acted like a ]KiiMm, and indicatiul that in all ( uses, except with 
Inpiues and soja beaus, liming oveicaiiic the ill elfcer t>f the sulphate and ren- 
dered its nitn)gcn more available to the crop. 

The results of iirovioiis investigations of tlio <*oinparative fertilizing^ 
value of nitrogen in tin* form of nitrate of soda and snlphate of ammonia 
arebriedy summarizetl and reasonsfor the eonllieting^oliaracterof these 
results are statetl. Experiments of titis eliaraeter carried on during 
years are reporttMl in detail. Ill etl’ects of tui apfilication of sulphate of 
ammonia were first observed ou eorn n in ISth) on ticid soil. In the 
following years it was shown ‘Mliat lime was edieacious iu ovt-icoming 
the ill eOVet of the sulidiate of uinmoiiia and rendering its nitrogen 
available to the crop. . . . The. sulphatt* of ammonia, when applied 
without air slaeked lime, acted like a poison, the injurious effects 
increasing with the amount applied/" 

In 1893 exi>eriments with sulphate of ammonia and nitaite of soda 
alone or tainibined with lime, were made with a great variety of crops, 
inoluding corn, sorghum, oats, rye, barley, millet, buckwheat, red clover, 
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crimson clover, beaus. i)ea8, eowpe^is, soja beans, lupines, lieets, carrots, 
ruta bagas, sunflowers, kale, cabbages, spinach, potatoes, tomatoes, 
and lettuce. 

^^The yields oi’ iln^ .‘>x luiscollanooiis crops show, \\itboitt cxcoptio 2 i» whore no air- 
Blackod lime was used, thut the sulphate of ammonia was inferior iu its action to the 
nitrate of HO<la, and, iu most eases, probably poisonous. On the other band, where 
Jime was apj»lie<l in coiiiieetiou >vitli the two forms of uitrojUfeu, the ill eflfect of the 
sulphate of ummouia was not only overeoiue but in ease of several erops the yield 
from the limed suljdiate of ammonia plats even e\eeeded that where lillH^ was nsed 
in couneetioti with the nitrate of ho«la, W itU hut few exceptions, (he results show 
conclusively that tlie value of the lime was more due to its o>ereoming the natural 
acidity of (he soil and tlu* acid tendency of (he sulphate of aminoiiia, whereby the 
nitrogen was cliang<*d into a form available to the jdant, (ban t«> its<lirert fortilisting 
value. 

*‘lii thceaseof tbelujiineaud so/pi bean.limnighiweied the > iebl in <*onne<diou with 
both forms of nitrogen. Tlie reason for this etfeet remains to be aseertiiined. . . . 

“These experiuuuits show in the most conelusi\e manner tliat certain plants thn>e 
best on the aeid soil (for example, the lujdne). while others, like the lettuce, beets, 
spiua(‘)i, and sorghum lefuse to ]>roduee a remuiieiMtive < ro]). , . . 

“Among the eereals w'e tind tbatbarle\ was less able to withstand the acid-noil 
conditions than the oats and rye,’^ 

On the effect of air-slacked lime when used in connection 
with certain forms of organic nitrogen, 11. J. AViikj j.ku and J, 
I). To WAR {Rhode Island Sia, Rpi. /.\7 ;,/>/>. — The action of 

nitrate of soda, dried blood, and tankage, each alone or eojnbined with 
air-shicked lime, was tested on acid soil witli corn grown in ])ots and 
ruta-bagas grow^n in the field. 

The results in the ])ots were nnsati^faclory, hut indi(*ated a l)enetit 
from tlie u.se of lime in every ease e\et‘pt where nitrate of soda was 
used. In the field experiment “the bemdiclal aetion of lime iu con- 
nection with the nitrate of soda was (‘xtreinely marked.” In other 
respeets the 2 exp(Timents were praetieally in accord, both show ing 
that the dried blood, wliieh w as neutral or slightly alkaline, produced 
better results than the tankage, w hich gave an a(*id r(*aetion. 

“T1i< 5 fjict that tlic lime w'ns of littb' or no bcnctit iu coinicctiou with uilraOiof 
soda in the pot <*xpcrimtMit wdlh Indian com, furnishes very conclusive evidence of 
the fact that the latter was iif»t serjouHly atfectiMl hy the soil .acidity, and con^tf»- 
queiitly w'c are ibiced to the conclusion that (lie beneliciaJ action of the lime In 
connection with tlie organic foims of nitrogen, as shown by the ]»ot i'XperimentH, 
inuht liavi* been due to its liavicg aided ni the trausbirmation of their nitn»gen into 
nitrates, Th«* Ixmclicial action of the lime in the same cunnectioii in the experi- 
ment wdtii ruta bagas is thcrefon* doubtless attributable to two causes, viz, to U» 
direct neniruh/ing action and to its having thereby aitled nitrifieation." 

Investigation of the Algerian phosphates ; a phosphatic rook 
from Bougie having the composition of superphosphates, LI. 

and A. Mai.ijot (Compt. Nniil., li’t {li-'Hr,), pp. A num- 

ber of analyses of i)liosi)hiites from this source are re]M»rtie,d. The 
external white part of the Hougie phosphate contained soluble phos- 
phoric acid l.'J.til) per cent, reverted phosplu.vie, aeid 8,51 per cent, and 
insoluble phosphoric acid 11.7 per (;cut. The internal retl jmrtion coQ- 
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tained Boltfble pbo«pliorie acid 2.03 per cent, rcvtirled ]dio8plioric acid 
12.30 percent, and no insoluble phosphoric acid. Comparative tests 
of methods on the different phosphates are reported which showed 
that the molybdic and citrie aeid method ^*ave eoruiordaiit results, 
except in presence of orj^anii*. matter which vitiabMl the r(‘siilts by the 
latter method. The results a^jrrecd closely when tlie (uv^anii* matter 
was destroyed by ealcinafion, and tlu‘ error was reduced if flic solution 
previous to jirecipitatiou was evaporate<! on the water luifli with nitric 
aeid. 

Cooperative field experiments with fertilizers on com, d. 1). 

Towar [Rhode labind Sin. Rpf. pp. yd.v. .7). — Kxperi- 

inents on 3 farms in er)ntiiination of*thosc of [u-e.vious years are re[)orted. 
Tlic plan of expiu*iment was not altered except that on certain of tlie 
plats air slacked lime was a])plied at the rate, of 2.] tons ]>er acre. 

The results indicati^ that phospliorh* acid is tlu^ sinj>‘lc tdemeiit most 
neede«l. 

As re<jards the form and anioniifs of nitn); 4 (‘n b<‘st ada])tcd to (‘orn 
“we timl the yichls from tin* use of iiitrat<‘ of soda much superior and 
more }>rofitable than those tVoin the um^ of the other materials, while 
dried blood has ^i\4*n better results than siiljdiate of ammonia. . . • 
The oiie-tliird jltJRlbs. per aere| rations did not (‘ontaiiiHuiou^rh uitro- 
j[?en, the two thirds rations wer<» tin* best balaJieed maininxs, and in the 
full rations some of tlu^ ad<led nitrogen was nnprolilaide.” 

The results further iiidieale that “if in a single e\])eriment one ele- 
ment is found luekiuf^ it <loi^s not neeessarily IoHonv that that element 
wdll be found most di'lieient if the ex]M*rinu*nt is earried on several 
years in sm*eessioi)/' and show a ijrnniual failin'^* olf in yield due to 
oiie-shlcd feitili/in^* during* seveial \eavs. 

New method of applying; liquid manute. 1.. T. KiN\^n < i:hode Isluhd sta. Upt. 
pp, J/.N, ?>,— lU roniMM't injx «*o» f»pc]nn^ in the Mile of a i-in, hose with 
aftotlicr hose to the liipiot niaiinn' tauk. thelii{ni(l inainn (Mna\Mi up hy aspi- 

mtioii in inixeU Mit/i the inaiu Htreaiii ulieii the v ater ti.nied on. 

Phosphoric acid in agrJciiltmc, 1’. r. Sm i j > I'amtdiau Mnntui U*'rn'u\ 11 (/sa>>, 
A<>. 7,pp. 1 — A iliMcnssion of Ho* natural stain t sof pho^phoi o aeok the.'iiiiount 

of It ill (*nnailtan soil as nIiowii hy Riii)lyM(*8 made in tlot lahoiatory of the Exp**!!- 
iiietitul Knnii, and the eoiolitom of phoRphotie aeitl in tlie s.dl :n shown h\ tlie work 
of Dyerainl idherw. 'fhere are also no1<‘Si>n tlo* use of 8n]»erplH»i»phates and data as 
to the loMH of phosfdiorie aeiil by the export ot auro*nltnial pioiluets. 

The value of green manuring on sandy and heavy soils ^ \uie /tschy, Ilhhe»z. 
/ffd., Xf (/»V.9.‘7). Ao. A7, pp. /AV-Z'J/; Hannorer l.anth umi lorstw. /A/., /^97, yi. dJJ), 

The Scbula-Lupitz method of improving land by the growth of leguminous 
crops, b. (tifASni at {*fonr. if/r. l*rnt.^ Ao.v. .'7r7, pp. j'to, ;>/: ,.v;, pp.dJd-S2S'; 

J7f pp. A popular artiele. 

Dangers from the use of town sewage as a fertilizer for pastures. F. Clars 
atid B. Horns {L'Ktofrnh, //h, /,v.97k Xo. in. pp. 9/P, A7p>.~-Snrfa<*e appln atiou of towm 
sewage on pasturen is ahsolut<*ly oondeiniied on aeeoiint of the daiijL!:<*r of spreiwl of 
disease, and it i» recouiniended thai sueh appli«*alioii should he l outiued entirely to 
cultivated soil. 

General suggestions regarding the purchase of fertilizers, L. (Iranueau (Jmr^ 
Jgr. Prat, Stf (ISOS), A’o. 44, pp. 67.5-676), 
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Cftnada— a natural manufacturliig center for fertlliaer% H. Wksomb^WOUIH 
(Canadian Mining JterieiVy 14 No. 7, pp. IJ^f, ISO). 

Canadian phosphate and fertiHizera— home manufacture and home market 
J. B. Smith (( 'anadUin Mniiug Ueview,14 No. 7, p» 130). 

Phosphate’s future, R. C. Ai>am.s {ranadiati Mining lhrien\ 14 (2S93), No. 7, p. 

A (lisnission of facts aiul cirenmstanreB 'wliich are considered to warrant the 
hope that thominint; of apatite will be revived. 

Is superphosphate made from Temiessee phosphate susoeptible of the earn 
reversion as that madefxom South Carolina and Florida phosphate? (VlCngrait, 
70 (2S9o), yo. — It appears that tlu* ]»yrite which Teuueasee phospliate 

coxituius ifl practically inert as ropirds rcM^r»ion of the superphosphate* produced. 

Can soda replace potash*? S. Pkacoc'k {(*hU. and Conninj Gent.. 2305, Jun^ ^0^ 
p. 467). 

The purchase of Thomas slag on the*basis of its content of citrate soluble 
phosphoric acid, A. Kmmikiixc. {Lando. HorhenhL Schlea. Jlohf., 45 (2805), No. 
43, pp.577-'nO). 

The sale of Thomas slag on the basis of citrate solubility;(//«r/ir. angew. Chem., 
2893, No.lS,p.S.s). 

Fertilizer analyses, K. C. Ki i>7ie ( Michigoo 8ta. JUtl, 126, pp. 1h ). — This bulletin 
explains the obiei i-^ of inspcxtion of teitili/ers and the resnltH ♦ditained by it, and 
gives directions foi .sainplinji, the te\t ot tin* State lertili/er law, notes on valuation, 
aud tahulatcd analyses of (>0 sainjdes ol fortih/mg niatorialh. including mixed ferti- 
lizers, bone, i*aiimulv«> phosphate, tankage, and tinb guano. 

Report of chemical division, !! .7. Wiinpi m (lOtodr inland Sia. Rpt. 1803, pp. 
373-276). — A brief roMew of the woik of tlu* .\ear is gi\en aiul nnalyses of tankage, 
dissolved »South ("aroliiia ro<*k, sulphate of potash, rubber waste, mixed fertilizer, 
wood ashes, g\psuru, indigo vaste, and 5 sainples of water are reported. 

The fertilizers and feeding studs act, 1893 (Jom . [Ilritinh ) M. Jr/r., / {2805 ), No. 
8, pp, 27(>,377 ). — Show N the iiiiinlM r of analyses made under the act in 18(M, indi- 
cating the extent to which the act w'Ub put into operation in Kiiglaud, Wales, and 
Scotland. 

FIELD CROPS. 

Alfalfa, or lucern, J. it. Smith ( r. s. Dept. Agr., Farmer^^ Bnh 
pp. 4?V). — Tlio topics treated are iuitiks liistory, deseripiioiiy varieties, 
habits of growth, .soils and eoiiditioHs of growtli, ]>rt^paratioi) of the 
soil, sowing the seed, alfalfa hay, w’e<‘ds, (fitting for seed, feeding 
value, soiling vs. iKisturing, alfalfa for hogs, alfalfa in the orcliard, 
chemical eomposition, alfalfa as a soil renovator, destroying alfalfa, 
and enemies of alfalfa, including weeds, root rot, sj)ot disease, and 
animal pests. 

1 he W estern alfalla grows taller than the Ihistcrn Inceni, and is said to with- 
stand drought and freezing hotter. . . . 

“Alfalfa in Ihf W'pst \<-r\ larely killb ..iit l.y int^r froo/ing, iilthougli the tem- 
perature in cerlaiii le^rioiiB in which il is larf;cl.\ jirnwn ia na low iu winter anil) the 
Kastern and New r.n<tlanil Statea. in tlim latter section the plant tVeqnently fall* 
to go throiiKh the second aeahon on aeeoiint ot the freeriiiK of the root*. 

“Alfalfa will not thrive on lields wliere there ia an excess of iron in the soil. . . . 
The moat trouhlesonw neeil in alfalfa lielda ia the dodder, hut n* dinldor need i* only 
alnnit halt as larRo as altalf.i seed, the foriuercan he removed by the n»o of a anit- 
able sieve.” 

Experiments with barley grown continuouBly, Hoosfield, Woth- 
mneted, Sir J, H. GibnuBT (17. A’. />#•/./. Af/r, Office of Experimemt 8ta- 
Horn Hut. 3i\pp. r,9-H7).—A8 conti.arcil with wheat, barley, which id 
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the springy ban a luncU sliorter x>eriod of growth 
a Umited laage of roots^ and requiren a lighter soil and finer 
surface tillage. The indications are that it is more dependent on the 
inanurial supplies within the surface soil tlnin is wheat. 

The experiments in the continuous culture of hai ley extended tin ough 
43 yeatB, 1852 to 1894, inclusive) and occupied nearly 30 plats. The 
soil was a soiuewhat heavy loam with a law eLi> subsoil and chalk 
below, giving good natural drainage. With a few e\c*eptions siieeially 
not6<i the same manure or fertilizer was apfilied year after yeai to the 
same idat during the entire peiiod. 

On the nnfertili/ed plats the aveiage \ield pei uere of b*irk\\ for the 
first 20 years was 20 bu.; for the next 20 }e.irs only 13 i bii., a deelinc 
of per cent in tlie second period. Tins i.ite of deiline w^as cousid 
erably greater than ^v as fmiiid in the < ase of w lusit. The av erage > leld 
per acie tor 40 > ears Mas on the unfeitili/t*d plat 10] bu.; on the plat 
receiving annually an application of H tons stable mainne per aero 
the yield Mas bu. 1 hiring the fiist 20 \eais tln‘ stable inamiieidat 
aveiaged 1S| bu.; (hat portion ot it mIhcIi, attei 2t» ><mis ot coiitiim 
oils manurinu, reciuved no tuithei toitili/ation a\eiaged during the 20 
^eais when lett Mithout nianme3t>j bu. pn <uie. Tlie lesidnal eflect 
of stable niaiuin* Mas < ons|»i<Mi(Mis 21 \eais attoi the last applieation; 
thus the plats once niamned jiiodueed m 1802. isOl, aud bs94, respec- 
ti\ely, 1<>^, 12, and 13^ bu. p<‘i aeie nioie than the (ontniuously unfer- 
tilized jilats yiehled in these same ivixiB It Mas estimated that the 
manure su]>piied «iunmill;^ about 2(K) lbs. ot nitiogen pei acie, and that 
at the end of the hiNt 20 >eais not more than It oi 15 pel < ent of this 
large amount of lutiogen liad been lemoMiI in the iiunase of cioi). 

The etTe< ts <it appluatmiis ot dilleient <onimeitial teitili/ers are 
shoMn in the tolloMing table: 
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The table shows tliat the increase of grain with nitrogenous ferti- 
lizers was very lai ge; with snperphosx)hate, considerable, and with salts 
of potash, soda, and magnesia, small. 

^*With tJio shorter pt'riod of growth of barloy than of wlieat, aud its greater 
portion of Htafato rooting, both iiilrogenouH and utinenil oxhnustiou arc sooner 
develo})ed; and so tar as inint'ral exhaustion is couforned the available sujjply of 
pbosjdiorie acid va^ sooner exIiauHtetl than \%as tiuit of j)otuHh. indeed, ni t»rdin}ir,> 
agricultural piachct' it is citsarlj cstahlislK*<l that supciphosphatts is more effective 
with the spring-soNMi than wjth the autnnjii>sowii ceieala/' 

With all coinmorcial fertilizers there wus ii siualler yield in the sec- 
ond 20-year iteriod timn in the first 20 years. 

The eojnposition of the barh^y grain was inllucneed more by the sea- 
son tlian by the eharatder of the fertilizer applied. In favorable seasons^ 
f. e., those affording a largo yiehl and heavy weiglit ]>(n* bushel (which 
are taken as indications of a high degn‘e of maturity), tin* grain eon- 
tained a relatively high percentage of starch, total ash, and potash, 
and a relatively’ low percentage of nitrogen and phosphoric* aeid. 

Jn wheat, howcv(*r, there was not found a iimch higher pereentage 
of potash nor a greater proportion of total ash in tin* grain of the high- 
est quality. The fact that the chaff of barley is adherent and hence 
included in the anal v sis of the grain is regarded as at h^ast in part an 
explanation of this diflierence between the t\>o grains. 

In barley straw the potash varied greatly, being iiiHiieneed both by 
season and charaeter of f<*rtilizer. in the best seasons the ash of bar- 
ley stiaw and also of wheat straw contained eoiisiderably less siliea 
than in the wor^(‘ seasons. 

rcHult IS (jiiitc iiRMUisistcnt with tho unually acccjitcd view that high (pmlity 
and «tillnes8 tif Rtr.nv depend uu a high .iiuoiiiit of Milica . . High jiroportioii of 
silica lueana a rcl.it u cly low pioportioii of oig.inic substance )iioduccd. Nor can 
there he any ilouht that stn iigth of ntraw depends on the l.n oi.ihle de\ elofiiiiciil of 
the woody siihstani c, ami the more this is attained the more will the .icciimnlateil 
Hilica be, so to speak, diluti d.” 

With fall siqqdies of superithosphafeaiid ammonium salts the amount 
of potash annually removed by the rrop on an aeie was. in the grain and 
straw, 25.1 lbs. without iiolash manuring, and 5‘>.f lbs. with )K)ta8h fer- 
filization. Witlnmt jiotash manuring tlie amount of ])otash in the straw 
(lecline<l from 22.5 lbs. per a<*re p(*r aniiuin in tlie first perif>d ol‘ 10 years 
to 0 lbs. in the foiirtli period of 10 years. However, the amount of pot- 
ash remo\ed in the grain tvas only slightly reduced by^ the exhaustion 
of potash in the soil. 

A study of th(‘ soil of the barle.v jdats by^ 15, I)y(»r showed that com- 
paratively litth* of the applied potash or jdiosphoric acid had gone 
below the first 0 in. of soil and that none had gone below 18 in. 

Crimson clover in Michigan, A. A. Ciioziku {Michigan Sta. Jiul, 
This article contains reports of more than *lt>comspon<i- 
ents, in 17 counties in the State. The greater number of these reporta 
were unfavorable, ‘‘Many of the vsow ings of < rhusou clover appeal^ to 
4 
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paas the winter sueceasfally, only to be killwl by the freezing and thaw- 
ing of early spring. . . . On sandy soil and rolling land the (dover 
did the best, exce])t where* the soil was t4)o dry or where tli<^ snow blew 
off. There was in some instances a failure to g<*t a good stand owing 
to dry weather, atid in many eases the growth when inter set in 

was less than was desirable fudging mainly iroin the experience 

of the past season, it seems probable that over most of* the lower pen- 
insula of Michigan crimson clover will not ]>rove to be a satisfa<*tory 
crop, though for certain locations, ])artieulai*1y along the western part 
of the State, it seems worthy of further trial, ruder ordinary cir- 
cumstances a smaller growth is to be e\j>e< ted lu*r<* than in warmer 
climates.” 

Notes on £g3rptian crops, (J. P. F()\I)K> {Xoies on Egyptian Crops, 
Marchj pp, y ). — This j)amphlet, from Tewtikieh (’ollege of Agri- 
culture, (Jhizeh, Egypt, discusses Egyptian clover or b<*rseem (7Vi/'o- 
Uinn nlej^auilrinum)^ Tin* author speaks of o distinct varieties — Eatdd, 
which makes a tall, luxuiiant growth; Saula, v\Iii<*h is trailing and will 
grow on dryer land than the former; and Muscowi, which requires an 
abundant supply of water by means of irrigation. When the last men- 
tioned variety is sown as early as (fetober 20 a cut tuig of forage is 
affonled in 4.1 or 10 day.s. 

More than one cutting of h^gyptiaii <do\er i'^ nsiiall> made. In an 
ex])erimi*nt comparing tiie elfects on lat(*r cuttings of cutting and of 
gi'uzing, the former course a (forded the huger yield. Uriel' dire(»tions 
are given for making stack silage from Egv [itiaii ( loviT or other forage 
plant. 

Field experiments with corn, d. (i. Li,e i Louisiana Stas, Jiul. :i% 
:Jd Hii\jpp. 14 ), — Tests of fertili/eis and varieties. This is in 

eontiniiation of work leported in liulletin 20 of the station (E. S. K.,6, 
p. 521 ), With ev erv form of nitrogen used the yield of i‘orn was largely 
increased. The most effective form of nitrogen was nitrate of soda, 
followed, in the order named, by dried blood, compost, cot ton -seed meal, 
stable manuie, (ish scra]>, and green cotton seed. With the use of )>hos- 
]>horic aciii there was an increased vield, the most elie<*tive form being 
dissolved Inmeblack. 

Potash faih*d to imnease the yield. The author re(*omineiids the use 
of lU lbs, of nitrogen and db lbs. of phos[)honc acid, with not more 
than Id lbs, of potash. 

In the dry season of 1894 fractional applications of iertilizers were 
less profitable than a single application. 

liesults on old lands favored the use of d lbs. of < ton-seed meal lor 
each pound of superphosphate. 

Detasseling corn, C, I>. Smith, d. T. Perry, and A. A. Crozier 
(Michigan Sta, Bni. 12'ij pp. o*7-i0 ). — The tassels were removed every 
week day from alternate rows of corn, care being taken to pull them 
as soon as they were half emerged from the leaves lu detasseling 
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considerable injury was done the upper leaves of the plant IThe silks 
were more numerous ami appeared earlier on the detasseled rows than 
on those untreated. The detasseled rows yielded only about 5 per 
cent more ^rain than the others, an increase which was insufficient to 
pay the cost of detasselin^. The detasseled rows yielded less stoven 

Field experiments with cotton, J. O. Lee {Lomsiana Stan, Buh35^ 
M ser,j 2H>^ 

TewtM uf lortili/ers and varioti«‘s. Nearly ever> form of nitro^^en employed 
was ad\ antageou^, lliat in canii])ost lioing most otfm'tive. I^iiospbatos also 
increased tlic .Mcld, and potash ]»roduct‘d little or no tdVeet. Of 37 varieties 
tested the most prodin*ti\e was Loin-^iaiia. 

This is a (‘ontinuatioii of work at tin* North lionisiana Station, 
reported in Bulletin 20 (E. S. \l„ 0, ]k 520). 

Fei'fUizcr ej'pcrimcnfti (pp. I21.*»-1225). — JVdasli, pliosphoric acid, and 
nitrogen were us<‘d alone and in various <*oinbinations on 27 }>lats. 
From the results obtained the author recommends the nse of 30 to 54 
lbs. of ])hos[)lioric acid and 50 lbs. of nitrogen per a(*re, with not inor*^ 
than 13 lbs. of potash. 

Special potash, phosphoric acid, and nitrogen experiments occupied 
27 plats. Nitrogiui was most etVcciive wlu*n (unployed in the form of 
compost; the other lorms <if nitrog:en were etleetive in the order named : 
Nitrate of soda, i'ottoii seed meal, sulphate* of ammonia, elried blood, 
stable manure, lisli scrap, and gr(*cn cotton seed. Besults on 4 plats 
indicated tlmt for old land the best projiortions of cotton-seenl meal 
and superphosphate w(‘ie ;» lbs. uf the former lor each pound of the 
latter. 

Varieties (pp. 1225-122S). — Yiehls of 37 varieties are tabulated. Of 
23 Egyiitiaii varieties J) were regarded as worthy of fiirtlier trial; the 
most productive was the xariety Louisiana, whieli for 40 years had 
been grown in India. Of 4 long staple American varieties tlie largest 
yield was mad(* by Allen; of 0 sliort-limb(*d varieties, by (iold Dust; 
and of 4 eluster varieties, by Tyler Lint ('luster. 

Grasses of Ontario, F. i\ Hakhisoix ami 0. Day (ihiiario Agl. 
Cotleffc and h\vpiL Farm lluL fih, pis, 2s). — A semipopiilar man- 

ual of the ni(»re important forage grasses in tlu^ J’rovince of Ontario. 
The follow ing grasses are tigure<l ami deserilied: Timothy, iieretiiiial 
rye, oixdiard grass, meadow fesem*. slieeji's fescue, tall oat grass, Ken- 
tucky blue grass, (hiiiadian blue grass (/^a/ eomprensa)^ l edtop, meadow 
foxtail, Hungarian millet, vernal grass, Mahtenhmpa mexicana^ wild 
rye, Canailian ])\m\\oint {('akimaprosiis vanadenniH)^ illycerm eanaden- 
sis^ MuMenhenjia (/lomerata. reed canary grass, fowl memiow grass^ 
llieroehla* barnyard grass, conch grass, chess, wild oat, and 

yellow foxtail. 

Appended to the (lescri]>tions are brief i>opular remarks on the value 
of the vanous grasses. Directions are given for the preparation of 
various grass mixtures, with observations as to their proi>er sowing* 
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Tto btrll^n ends witb a table of compiled analyses of the c*omposition 
of the grasses described. 

BaepwiiiieiitB on the growth of various legmuinous crops for 
many years in succession on the same land, 8ir J. II. (Ulbkut 
(IT. 8. Dept, Agr,, Office of Experiment Hfathms BuL pp, h'h-llO ). — 
The principal to[)ics preneiited are the amounts of* nitroj»en store<l up 
in various leguminous crops, the effects of iiifrogenous fertilizers on 
leguminous crops, uml the ditlcrence in the capaeity of field soil and 
garden soil to grow clover. Beans and ( lover on a given area stored 
up iniudi larger amounts of nitrogen than did wheat, barley, or roots. 
Thus in the nitrogen in a crop of barley \\as only .‘57.*^ lbs. jier 
acre, while in an adjacent crop of clovtu- it amouht*‘d to 151.;^ lbs. In 
1874 barley was soun on Imth plats; when it followed barley the 
nitrogen stored up in the crop of 1^74 Mas ‘IP.l lbs.; but on tlie plat 
where clover in tlH‘ ]iri‘cediiig year had removunl so much nitrogmi 
the barley cro]) of 1874 contained fl9.4 Ib^. of nitrogen, indicating tlie 
high manurial value of clov(U' stubble. After both clover and barley 
were harvested in lS7il it Mas found that the iqiper h in. of soil was 
richer in nilrogen on the clover plat than (»n the plat wliich had groMii 
barley. 

Nitrogenous manure jirodueed less effect on h^gnniinous plants than 
on grains and roots. Thus for cvctv pound of nitrogen (ai)plied as 
nitrate of soda in comlnnation with mimuMlst the carbohydrates stored 
up in tin* total produ<*e of beans uMuaged only .“i.o lbs., in jiotatoes 

10.5 lbs., in maiig(‘l wurzel roots OlMf lbs., in grain and straw of vdieat 

36.5 lbs., and in sugar beet roots 47.1 lbs. 

The total imnluce (»f *J0 crojisof beans grown in a period of IVJ years 
averaged without feitili/ers 1,700 lbs. per acre, witli mixed minerals 
2,088 lbs., and M’ith mixed minerals ti»g(‘ther m ith nitrogim ;>,08t> lbs. 
Nitrogenous fertilizers M’ere not applied e\(‘ry year. Ammonium salts 
weie first ajiplied, but when it was obser\(Mi that nitrate of soda was 
more benefieial to h*gnnunous crops this fertilizer Mas substituted. In 
continuous culture the >ieUl of beans tended to decline, but impr(»ved 
after a few years of falloMx 

‘‘It imi.N olmcrved that iiiirog<*n suppln'd an ammonium '<alts to the liighly 
nitrogenous leguminous erop seldom gives anv niert^ase. and in Noinetinu^s injnnons 
in the ,v«ai‘ of apidieatum, though some lieueiit niu> alters ard-s iVhiilt from the 
residue after the ammonia has heen etunerted into nitrii and. Kven nitrates, 
however, directly applied as mannie, are \erj niuettani in then attion. . . . 

**lt ift HpeeiiiUy to he noted that while the eereal en>ps ma,\ In' sn4M essfully grown 
for many years In sneeession on the aaine land, ]U'o\ ided t»nl> tliat mineral and 
nitrogonouH mannrea are liberally HiippUeil, tins leguminona crop, lieans, gradually 
fails when so grown . . . 

*‘The reeub l», however, not entirely due to defiriene> in the snp]dy of oonstitii- 
enta within the soil, hut is also in a eoiiKiderahle degree dependent on tlu fa« t that 
by the oontinnoue growth of the erop, with its spi'cial halnr and range of ri>ots. the 
tttirfiiee etdl aeqnirea a close and inifavorable eoudition, and a somewhat impervious 
pm i» forttied below/' 

808»~No, 6 4 
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The26beaD crops previously mentioned contained in seed and straw 
an average of 30.5 lbs. of nitrogen wlieii no fertilizer was applied, 43.0 
lbs. when mixed minerals were cinployed, and 52.2 lbs. when mixed 
minerals and nitrogenous fertilizers were used. 

Bed clover was sown on the same land 15 times in 20 years, but in 
only 7 was any clover obtained. 

‘^It is, indeed, fully roco^^nized tlini in our own country clover will not grow under 
ordinary conditions more fre(incn11y than once in ii ('crtain niiinher of years, which 
varies according to soil and other ciicnnistaiices, Imt is scldoin so few as -1, and 
frequently as many as, or more than. S years. ’’ 

On land ret'oiving an oecasional dressing of minerals 7 ero]>sofred 
elover averaged 4,410 lbs. of hay per acre, eontaining 100.1 lbs. of nitro 
gen; when*, in addition to minerals, nitrogen was oi easioually applied, 
the 7 crops averaged l,()08 lbs. of hay containing 100.3 lbs. ol introgen. 

In marked contrast witli tin* failure to gro^^ fr(‘<|m‘n( cr(»ps of red 
clover Oil ordinary arable soil, was tin* sinless in g(‘ltiiig excellent 
crops of clover hay for 40 years in succession on jich gardtui soil with- 
out any nitrogenous fertilizta*. Tin* garden smfact* soil contained 4 or 
5 times as much nitrogen as the field vsoil. Tin* following tabic gives 
the average annual yields of hay, dry matt(*r. iniin*rals, and nitrogen 
for the small garden plat : 

Yields per arre of hay, dry mattiv, ash, and ntirofpu n ith nd vlorn' yrotvn routiunoaHly 

OH rich (jardfH soil. 

f A \ ( I a»rc iMT ;i<T' I’ci hhihiui ) 
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The average amount of nitrogen ston*d tjj) per acre per annum in 
clover hay averaged for 40 years 150 ]bs.. bat in the second year the 
nitrogen was estimated at 435 Il)s. jn*r acre. ‘^Tln*re would seem, then, 
to be clearly indicated a soil s<nir<'e of failure on tlie arabh* land and a 
soil source of su(*<*>ess on tin* ganlch soil.’’ 

Soil sain])Ies taken a few years aft(*r tliis test on garden soil was 
begun, and again 21 years later, sliowed that the nitrogen in the dry 
One earth of tin* surface soil had dc<'lincd froiti 0.50*15 percent to0.3(>34 
percent. The foruier figure rc])rescnt(‘d 0,52<S lbs. of nitrogen in an 
acre of surface soil 0 in. deep, and the latt(*r a loss of 2,73J^ lbs. after 21 
years of clov<‘r culture without fertilization, or an average annual loss 
in soil nitrogen of 130 lbs. jier acre. 

With this deedine in tlie nitrogen (*ontent of the surface soil there 
was a very marked reduction in the cdover-growing capacity of th6 
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soil. . . . While fresh seed wa« only sown 5 times daring the first 20 
years, it lias been fully or partially sown 21 times during the last 20 
y<‘ars.’’ Dnriiig the period that the soil lost annually J30 lbs. of nitro- 
gen the (jrop removed annually more than !(>(( lbs. of nitrogen. 

** Notwithstanding tlio very little of diiert nitrogenous maunrc^s ou either 

the beans or the clover growing on the ordinary arable luinl. there would seeuj to be 
very clear evidence of a soil source of, at aii;v late, much of tlie enormous amounts of 
nitrogen aHsiiuilatcd o\cr a giseu area by the clo\er growing on the rich garden 
Hoil.’^ 

Investigations of the elover crop grown on a, somewhat exhausted 
soil and of the surfaci^ soil, wliieli tim ing 3 >eiirs of elover culture had 
become tlcferminably richer in nitrogen. ItMl (o the conclusion that the 
source of a part of th(‘ nitrogen must be cither the su]>soil or the atmos- 
phere. The amounts of nitrogen existing as nitric acid in soil and sub- 
soil at dillcrent <lt‘pths ou plats cropped with dilferent leguminous 
plants art* discussed. 

Of 11 dilferent I.eguniinosje t<*sted, only white tdover (TrifoUum 
veteli ( Viri<i satira)^ Bokhara elover (Mtliloins kneaniha)^ and 
alfalfa gavt* satisfatdion t\ lien grown eontinuously on the same land. 

On led clovi*!' (*\lianst(Ml soils, with mineral, but without nitrogenous 
fertilizers, the nitrogen in t rops of red tdover averaged 22 lbs. per acre, 
in white <do\(‘r 17 llis., in vetc h To Ih.s.. in Bokhara elover 04 lbs., and 
in alfalfa 100 lbs. Tlie crop (above ground) of alfalfa 1 year old 
contanied 327 lbs. of nitrogen per acre. 

Analyst's of tin* soil of tin* [dats showed that when croiiped with 
vt*l<*li, white* eIo\(*r, Bokhara elover, veteh, and alfalfa the surfaee soil 
gained in nitrogen. 

Experiments with root crops grown continuously, Bamfield, 
Rothamsted, Hir .1. 11, (Jiimiarr 1 1\ S, Ihpf, Agr., Office of K,T(periment 
St(itii>ns Ihfl, 22, pp. — These t*\periments were begun in 1H42. 

The crops grown on the same land weie Norfolk white Turnips for 7 
years, followed In ruta bagas or Swedish turnips for 1 years, barley 
without manurt* for 3 >ears, again ruta bagas for lo years, siigiir beets 
for 5 years, and mangel wurzels for 17 years. The general plan, from 
wliieh there were some dt*partares, was to apply a phosphate and a 
potash manure, alone*, together, and in eombinatioii with different 
amounts of nitrogt'u, either as nitrate t)f soda, ammonium salts, or 
rape cake, tir ammonium salts antf raiu* eake. Barnyard manure vras 
also used alone and in combination with one or more eheniical ferti- 
lizers. The leaves of the root ert>ps were always left on the land. 

Uesults are detailed sliowing that turnips, instead of being a restora- 
tive crop, as is sometimes assumed, constitute a very exhausting one 
uidess libeJhIly mannrt'd. The absence of fertilizers for 3 years on 
turnip land iiillu(*nced the eomposition of the crop; w^hen the yield per 
acre fell below 1 ton the dry matter of these dw arfed roots (*ontained 
3.31 per cent of nitrogen against about IjJ per cent of nitrogen for tur- 
nips grown in normal amounts on tfertilized jilats. The lower content 
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of nitrogen in tiie larger fertilised roots was attributed to tbeir liaviag 
stored up a large amount of uon-nitrogenous substances^ diluting tiie 
nitrogen, so to speak. 

The ratio between the weight of leaves and roots for the several 
croi)s was as follows: 

liatlo hehveeu weight of leaves and roots. 

I j Hoots* 

^ Pounds. Pounds. 

Kiitabagas 61 8 to 238 1,000 

ManK<l 152 0 to 216 1,000 

Sugar 1>M Is ... . 205 0 to 854 1,000 

!Norlolk Into turnips 320. 0 to 600 1,000 

In every east^ the greatest proportion of leaves was found where lib- 
eral amounts oi‘ c*oinj)lct<‘ ftTtilizers were useil and where constHinently 
there was the rankest growth. 

The weight of dry matter ]>er acre in the roots of i (to]>s of white tur 
nips averaged, wit li mineral manures alone. l.oSl lbs.; with minerals 
and ammoniiun salts. 1,807 lbs.; w ith minerals and ammonium salts sup- 
plemented by rape cake, 1,770 lbs.; and with uiini^rals and rai)e cake, 
1,008 li)s. 

Tiie weight ol' dry matter per acre in tlie roots of 4 eroiis of ruta bagas 
averaged, with minerals alone, 1,870 lbs.; with minerals and ainmouiuni 
salts, 2,245 llis.; with the last mixture plus rajie eake, 2,840 lbs.; and 
with minerals and ra])e (*ake, 2,700 lbs. In later years the yields were 
smaller, averaging for 10 years, with minerals and amrnoniam salts, 
1,084 lbs., and with minerals and nitrate of soda, 1,285 lbs. of dry matter 
per uere. 

“[With sugar hcets] mineral inanures alone give an average of Iokb than 6 ions 
of roots, the addition of nitrate of soda laises the prodiiei* to nearly 19 ti>n», that 
of ammouiiuti salts to nearly lo tons, tliat of rape cakc' to ueai l\ IM tons, and that of 
rape eajee and aiinuonnini salts together to moi** than 2lMonH With super- 

phosphate aiid]K»t:ish as tlK> laineial uiamiie, there ^^as an aveiage annual inereaBa 
of sugar >ield<*d per aere, due to the ijitrog< ninis hiipj>l\ , of 2,981 Ihs. hy the nitrate, 
of 2,809 Jhs. l»y tlio aniiiKuiiiiiii salts, ot 8,570 lbs. h\ the aiiinioniuin sails and rape 
eake, and of 8,084 Iha. hy the rape eake. . . . rjam the wliole, therefore, it is 
e\ideiit that even with a full snjfply of iiiinernl inaniiie the piodiice of sugar was 
small, and that the iiKToascd produet ion of that iion-nitrogenoUH substance was 
dependent on the available suxiply of nituigen wilhin the soil Jt is remarka- 

ble that witl) the same mineral HU]ipl> in eaeh ease theie was without nitrogen less 
than 2 ewt. of mineral matti»r per aere per annum in root and leaf together, while 
with tlie highest nitrogenous supply in addition there was more than 7i cwt. of 
mineral matter removed in the crop. There is here evidenee both of how liberal 
must be the supply of a^aIlal)le mineral eonstituents for the luxuriant growth of 
the [sugar beet] crop and how great will be the exhaustion of the^if the crop be 
sold off the ^ 

The residiml effects on sugar beets of* various fertilizers are tabulated 
and discussed. 

“In the ease of the nitrate and ammonium salts the effect of reaidne Will be In 
the least proportion due to mauore residue and in the greatest to crop laesidlis. 
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With sudh ixuuitirei m rape eako the effort will bo due in a lar^e ptoportion to 
mahttro vevidne atid aino largely to ciop refitdue With farmyard manure, so tar as 
there had been larger crops, there will be mncli crop residue, but a \er5 large pio 
portion ot the edect on tutiire crops is to Im attnbiited to s]o\^l> decomposing 
manure residne 

Taking as a basis the yield of sugar on the plat without nitrogenous 
fertilizer, the following table gnes the irierease in the sugai produced 
for every pound of intiogen supplieil to the other plats 

Jnereaai in Huyar ptoduied for e\ try pound of ntitoym nupplud tu the fertilizers 


Inrreiisi m sugar 


FertUjzrr 

With Hii^ar 
bt » fH 

! W ith 
inaugel 


wur/tl» 


7 ( ♦ ntl» 

1 Pounds 

Nitrnt* «f ‘«o(la and rjthoHpIt itt* 

U 1 

17 1 

Kitratri^ oi HtNia Hiipt iphoKph th ut<] {Mif inh 

1 u 1 

20 7 

Asauoiiium Halls uid Miipt rpiidHpluiit 

1 21 1 I 

S !> 

Anunoiuuiii HtdtM Hti{M tpl(oa]»hatt and potu«di 

Ammuiilutii MidtH nipt utkt and hui « i phosplmt« 

J7 4 ' 

17 H 

•11 7 1 

! ‘MI 

Amtooruuni adta rapt caki snpt t]»h<»«phat( uid p t iftii 

‘I«J 4 

•12 8 

Rape t ukt iiid Hii)torp)ioHpiiui4 

2" i 

12 1 

liapetakt siipc iphosphato aud iHitanli 

u 

Itf C 

1 

• Oouhlt Tifioikot 1 itn 11 




In every ease but one a pound of nitiogen was inoie ( ffeetne when 
lM>th supei iihosphate and i>otash v^ere piisi^nt than when potash was 
omitted. 

*41 will be fontid that nitrogenouH m innies irec hiellv usmI ior^rops pool innitro 
gon, tbe JiHieistd piculuM ol whidi is < h ii u teiistic hUn th 0 of non nitiogenous 
bodies Without ittcniptiiig to gno i plnsiologn al (\phnition ot tin result, it 
may at Hn\ i »U bo statMl ts i mattoi <»1 tut thit lutrogcnons iminutes gre*itU 
iiurease tin gciuiil \og<tiitiNc ol such jd iiits md lonsequenth, if the 

other HOC essan supplies aie not \\ uitin^ the uti\it\ ol tiu iorm ition ol thou nat- 
nral Ol c haract* nstu ]»iodu( ts i^ enhanced llu supph oi pot inh, as \%ell as 

of nitrogen has iiukIi to do with the amount ot loot (hiilopmuit and the iiiiouiit 
of sugar prodm ed * 

Under most normal conditions ol giowtli fh^ie was piodueed about 
40 lbs. of '^ugar for eveiy pound ol potash i oiiTained in the loots of 
sugar beets. 

The following table gives the i>ereeiitages of the inaniuial nitiogen 
taken up oi utilized by the trop (e\eliisi\e of lea\es)ol both sugar 
beets and mangtd wur/els when a coinplet<‘ Icitili/ei was applied: 
Peroeniagia of appheti nthoyen utilised hy the i < ois of aiiym htda and manyd wtnzeU, 


Wllh nltrAtsc of s<H)a and nunsraK 

With ammouiuiAsalio uiid inimialH 

With ra)H^ <4iku vlid niinorulA 

With rape imkt ammouiuiu aaltn, and iniiit rala 


Sugar 

Mangt 1 

bciU 

! MUirtls 

Ptre*nt 

Per rei\t 

61 1 

59 9 

4‘2 9 

42 3 

45 0 

49 3 

49 6 

45 9 


To snmmarizo in regard to the mangel wiir/el lesults, there is the more sugar 
prodaeud the larger the amount of nitrogen stippln d but b> no means in proportion 
tile amount supplied Tlie effioleucy of a gi\en amount of nitiogen is greatly 
dependant on the oomplotenese ol the accompany ing miueral supply, and eepecialiy 
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on that of potash. A^aln, the greater the excess of nitrogen the greater the iuxari- 
ance and the less ripe the roots, and the less is the amount of sugar obtained for a 
given amount of nitrogen supplied.” 

The percentage's of the total nitrogen existing as albuminoids, 
amids, and nitrates in rutabagas and inangel-wurzels ditferently 
manured are tabulated. 

The following table gives the average percentages of dry matter and 
sugar in white turnips, yello\\ turnij)s, ruta-bagas, and mangel- wurzels: 

ISsfimaicit of tht approximate areratp ptr< nttaoen of (Irp matter, atul of sugar, iu differ- 

(lit den<‘i'iptious of roots, 

Suf-ar 

Ht ^ ii» it - 

t< 1 IntMNli Iiitiry 
rootH Tuattf'ir. 

I'fii rnit Percent, 

Whito tiinnps - H o '{ f)!o4 r> 44 to 56 

Y»4low turuip'^ 9 0 I 0 to 5 0 44 to 50 

Swodifllj tiirmpH . - 11 *» o o t<. 7 (► f»">lott4 

Mangel AMir/fls ... . .. . K* I 7 5 lo 8 5 tm to 08 

Fertilizer experiments and variety tests with sugar cane, »I. 

D’ALBrc,>rKRc,)UE (lipt- KxpiL FieJth, Dodds lieformaiorpy BovhodoH^ 
1894,, j)p, J J). — The fertilizer experiments coiisisttMl of tests to ascer- 
tain the most profitable amounts of nitrogen, phospliorie acid, ami pot- 
ash, and the relative values of single and IVaetional applications of 
these fertilizing materials. In all thest^ exptaimeiits tliere were dis- 
eased canes; coiielusions are deduced only for the spt‘eial nitrogen 
exjieri merit. 

With nitrogen at the rates of 40 and hO lbs. per a<*re the yiidd was 
largely increased. This was true whether tin* uitrog(*n applied was in 
the form of sulphate of ammonia, nitrate of soda, or dried blood. With 
both sulphate of ammonia and dried blood fractional a])}dieations 
afforded large yields. However, a deterioration in tin* quality of Juice 
was observed whenever the second application of sul])hateof ammonia 
(in July) sniiplied mure than 10 lbs. of nitrogen piT acre. Tin* most 
profitable returns were obtained on (he plat ^shieh. besides mixed min- 
erals, received sulphate of ammonia supplying l.“i lbs. of nitrogen in 
January and lbs. in July. 

Single applications of nitrogen in July prove<l nniirotitable. I>eter- 
minations of jdiosplioric acid and potash as well as of sugar were made 
in the canes differently fertilizeil. 

The yields and analyses of varieties and seedlings are tabulated in 
detail. Varieties affording large yields were Lahaina and Queenslaml 
Creole; those especially rich in sugar were Tamarind, Striped Hingar 
pore, and ('aleilonian (iueen. 

Incidental reference is made to diseases of sugar cane and to their 
jirevalence on certain soils. 

Expeziments on the growth of wheat for 50 years in sncces** 
sion on the same land, Broadbalk Field, Rothamsted, 8tr J. 

GlLBBET(f/. iS'. J>epf, Agr.y Office of ffjjper me nt HiaiUmn 
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146--t71j diag, i)* — The results of these experiments show the effects of 
soil exhaustion from continuous culture of ^\heat on plats receiving no 
fertilizer or various eheiincal fertilizeis, and indieate the manurial needs 
of the uheaf ]daiit on the soil of the Kothainsted estate. ^^The uiima- 
uied and the bainjaid inamne plats ha\e, Tesi)e(*ti\ely, been treated 
exactly iii tlie same Wiiy in each ot the ot) yenis. The artificially 
inamued plats, lio\\evcr|as a nile did not k^ccivc the same manuie 
troin ye«ir to ,>cai duiing the tiist s \eais, ls44-V)l; but, with a lew 
special cm ept ions, i\u h ha^^ Immmi treated unitoimh duiing the 42 years, 
18o2-’9.h inclusuf^’' 

On the plat lecciMii^ aniiualh 1 1 toii'^ pci acie ol bainyaid manure 
the a\ciage ,>icld dining the fust ]K*uod of 20 yeais was 35^ bu. of 
\iheat per amc. duiing tin sotond pciiod of 29 >eaisit was 33^ hii., 
the aveiage toi the cntiic Pi^cais being U* bii. The author estimates 
that the avioage anunal iin leasn in the Meld was a little over \ bu. ]>ei 
acre, iiub pendmit ol season On tbc ]>]at< ontinuousl> w ithout manuie 
the avciaiic > leld loi td\eiiswas 1 > bn pel aiie. Here the average 
dei'iHMse was alxnit Ini pei a<ie dining eai h ol the ^ears. The 
a\eiag«*>nld toi to \eais wason tluMinxed mineial plat lobii.; wlieie 
ammoniinn salts supph uig so lbs. ot mtiogen [lei aeie weie used alone, 
204 to 22^ bu.; and win u* tln‘ sann* intiogenoiis leitili/ei (on 2 senes ot 
]dats) w«is aj»i»li(d bnninalh and in aHein«ition with mixed mineials 
the >ield loi the vtaiswlien nitiogeu wasapjdied w«is304 bu. Ammo 
ninm salts <ippIi<Ml m the t.ill hatl no lesulual etlei t on wheat, but intlu 
enc<‘d onlv tlie eiop to whlth thev weie applusl. 

The lollowing table hhokIs tin etlei Is ot using ammonium salts and 
iiitiate ot soda, and ditleient (piantities ot the toimei . 

U heut 4/ron » fm m»n than > in on th( Humt lantt (ommvndng 
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VI im 

H lit H ( 4 
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lUa 

11 H 

)l>s 

Ihs 1 

nitrogin) 




nit 1 »v,( ni 
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lU 

nitroj:« 111 


eiat^ 
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9a 

95 


hutihi 

'Is 
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} lls/tf/v 
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Itu^heln 

I{n»hehf 

8 \ wire ls->2 *q 
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iOl 


40j 

2T4 
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14 


il 

6 

PI 
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Hi 
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30 

UOMatH la'Vi 71 


17 
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*0ii Nih m ol mxlH (<{ual74llm iiitroj:* ii in Ih'ii U lh») nttrO(jriii m 1853 ami 1854 

lb« iiitiofTt II in J*<54 mnUiM h y ai t4» 1884 iin hmuo aiul pqual 4 { lb» nitiogt ii m 1885 and eaib^oar 
tlllioe INu iiiiiu lal inniiurt A ait|>)i( il 111 18.>2 18*il or 1854 

Nltrnti of Kodii equal 74 llm in 18V2 equal 8(» lbs nitiogi ti in 1853 and <aoh year 

io18B4 iucluHive nud equal 43 Iba uitiogen iu 1885 and each year to 1883 inclumve. In 1894 itiauared 
9X»otl> aa Flatus 
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The yield with mixed minerals was only S bu. per acre gmter thm 
on the unfertilized plat. A sinjjfle ration of 43 lbs. of nitrogen gaw 
an average increase of 0^ bu. per acre; the second ration of 43 lbs. an 
increase of 1) bu.over the single ration; and the third addition of a like 
quantity of nitrogen afforded a yield only 3| bu. in excess of the yield 
with double rations. 

msult aHbrda an illustration of Iho inapplidability of conclusions from 
iiiaiiure c^perinicnts wlioii the coiidilion of the land is too lii^b already^ or when an 
excess of luaniiri* is applied. . . . 

“In the ease of the wheat thon^ was innoh more eftect from a given amount of 
iiitrof'eii su])|»lied as nitrate, which was alw'ays applied in the spring, than from an 
e(|nal qiiaiitit\ as aininoniuin salts, which was applied in the autiunn, when the 
nitni^icn would ho Mibjci't to winter drainage. There w’^as more otfoct from a given 
amount of aminoninin salts applied to barley than to wheat; the application having 
been ii ade for the barlo\ in the sjiring, and for th(‘ wdieaf in the autumn.” 

Wlien w heat and barley were manured with ainmoniiiiti salts alone 
there was a larger percentage of nitrogen in the dry matter, and of 
chlorophyll in the gret^ii plant, than when both ammonium salts and 
minerals wer<‘ nstql. Flowever, with the complete manuring and the 
resulting lovser iHureiitJiges of nitrogen and chlorophyll there was a 
greater aswsimilation of carbon than with a nitrogenous fertilizer alone. 

It IS evident that the chloroidi,\ll formution has a elose couneetion wdth the 
anioiint of nitrogen assiiuilated; hut tluit the eurbon assimilation is not in propor- 
tion to the clilr»ro]di,> 11 lonnt‘d if tluTo is not a snlliciency of the necessary mineral 
constituents {nailable. Xo doubt tluTe had been as luiudi or more of both nitrogen 
assiniibited, {ind < lilor<»ph> 11 formed, over a given area, w here the iiiiuoral a.M w'cll as 
the nitrogenous manure had htMui applied, the low'er projiortion (»f both in the dry 
matter being due to tlu' great* r assiinilatihu of carbon, ami consequent greal^cr for- 
Illation of non-nitiogcnous substance. . . 

“ The i’(dativeev< essof nitrogen in the soils of the diU’ercnt plats is little, If at all, 
due to the direct retention of the nitrogen ot the manure; and it 13 almost exoln- 
si^ely dependent on the diireieiice in the aniountH of the iTop residncH (of the stub- 
id*' and roots, and ]M*rha]»s of weeds), of which there w'ill ho the more the greater 
the jimoniit of croji grow'ii.” 
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!I%e foUowiag tai>le summarizes the resnlts fuilowiuj; the use of vari- 
008 mineral fertilizerH applied in combinatioii with a constant kind and 
amount of nitrogen: 


Tield$ p 0 r acre of wheat continnouehf ferhhzed vnili latunta ( ombinahonif of mineral 
manurea, utth and withont aminonunn eaUs 


I*l*t 


8 >Parft W 
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** 1 he ri4in]tH oil liio artitt<iai)\ iiiaiiuKcl plat^ tlut lunnial lu iiinn » alone 

ga\e\ft\ tiK 14 antMii piodiH < itiit tnlKi^t notiH luamut s alout ^ i\o ( ousiilcr 

ably inor*' than iniueral 11111111148 ahint , but tint ini\1ui4H ot tbt ^e^J 

niuf'h mole tli 111 eitlnT st paiateh ’ 

Uiulor difteient t Diiditions as t<i ludavsh inanuiiiif: “tlieie 
alMHit U times as miuU stuif'd up in tlie total pioduce o\im’ the 40 
years M here then* bas aefaimulation j<»f potash] lioiu i»ie\ious ajipli- 
cations as when* none liad Ihm*ii supplied, ami more tliaii t\Mee as 
inueh where theie liad been full annual hiip]»l>. Tin* evidi'iiee is clear, 
theiefore, that tin* lesidue tium potash applu*d befeie the t ominence- 
ment of the 40 j**ars had been available to the sue(*eediii^ erojis.^’ 

The fields of wheat ditVeiently fertilised duiin^^ S jeais at Woburn, 
3 yeais at llolkhani, Norfolk, and 4 >eais at Itodmershaiii, Kent, are 
tabulated, ami tlie results in the mam accord with those obtained at 
Bofchamsted in two difb‘reiit fields. 

The author discusses the soil ot (he wheat plats and ineidentally 
touches on stul exhaustion in (he United States. 

Field eaq>eriments with wheat, W, i\ La^tta (Imham Sta. BuL 
56 ^ rj!)- 68 ). 
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These exj^eriiuouts are ohissed under the following beads: (1) Test of 
varieties, (2) quantity of seed per acre, (3) early and late sowing, (4) effect of 
change of soil, uiul (5) cooperative test of varieties. In 1895 the largest yields 
were made bv Valley, by sowing 2 pecks of seed per acre, and by sowing in 
September. A change of soil for seed wheat was not followed by marked results. 

TLiose exporiuKMits, conducted in 1895, are in continuation of those 
recorded in Bulletin 51 of the station (K. S, It., 0, p. 413). 

Tent of varietivH (pp. 59, 90). — Tabnlatod data give the yields for 40 
varieties of vTh(*at tested in 1895 and the average yields of varieties 
tested from 1 to lU years. Valley afforded tlie largest yield, 29.12 bu. 
per acre, and was followed in the order named by Pride of Illinois, 
American Bronze, and Willits. 

Qiianiiiii of srrd pt r acre (j). 01). — In 1895 2 pecks of seed ]>er a<Te 
afforded a larger > ield than 3, 4, 5, 0, 7, 8, 9, or 10 p(‘eks. Taking the 
averages for 11 years the results indicate tliat at least 0 peeks and not 
m<»re than 8 peeks should be used. 

Early and late non'lny (p. 02). — The results indicated the LOth of Sep- 
tember as a desirable date for sowing. 

Effect of (ha nge of soil (pp. 02-f)4). — In 1893 seed wheat was sent 
from the station to lo<*alities in the northern, eentral, and southern 
parts of the State and seed from the resulting eroi) was sow^n at the 
station in 1894 in comparison with the same varieties grown eontin- 
uously on the station farm. Velvet (/huff’ grown continuously at the 
station aveiaged 19.22 bu. per aer(‘; sect! grown els(»where averaged 
19.17 bu. Michigan Amber grown eontinuoiisly at (he station pro- 
duced 18.42 bu. per acrc^ from seed grow’U elscwhcut* this variety 
averaged 22.19 bu. 

Cooperative (wperlmentH frith varieties (pp, 04-08), — These were eoii- 
ducte<l in 4 counties, 4 to (> varieties being tested in each locality. The 
best average yield for all localiti<‘S during 2 years was afforded by 
Jones Fife, 29,31 bu. per acre. “Varieties of wheat not only siiow 
marked differences in yield, hardiness, (juality, <*te.. but also in their 
ada])tation to particular soils aud climatic* conditions.^’ 

Tlio advantages of rotation are pointed out. 

Experiments with winter wheat, A. Zavitz (Ontario Agl Coh 
lege Eui pp. //). — In 1895 102 varieties of winter wheat were tested. 

The yields for 1895 and the average yields of ea(*h variety for a number 
of years are tabulated. The varieties making the largest yield were, 
among those grown for 4 years, Dawson Golden ('haff. Early lied (Daw- 
son, and Egyptian; among those grown 3 years, Stewart ('haoipioii, 
Early AVhite Leader, and Soule; among those grown 2 years, Early 
Genesee, Giant, and Siberian; and among those grow^n 1 year, Michigan 
Amber, Giant Scpiare Head, and Wldte Bearded. None of the Euro- 
pean ^ arieties proved esjiecially valuable. Tlie smooth varieties aver- 
aged during 0 years 38.8 bu. of wheat per a<*re, the bearded varieties 
37.1 bu. The white varieties during the same time averaged 39.3 bu., 
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the red varieties 37.7 bu. The amount of straw. was practically the 
same with smooth, bearded, white, and red varieties. Sowing later 
than September 0 resulted in a decreased yield. In an experiment 
comparing broadcast seeding and drilling the yield of gram was the 
same when eipial quantities of seed were elnplo^ed in the 2 methods. 
Two bu'^hels of seed attorded a laiger .Meld than 14 and 1 bn. Tiie 
yield was huger with late cutting than with eail.y or inedinin cutting 
of winter wheat. Seed from a eiop ent late was more productive than 
seed fioin a (Top ent eaily or at a inediiiin date. 

Harvestix^ wheat at successive stages of ripeness, P. Cl. II or. 
DKNand L. J. BrkiCiS (Muhiqnn Sta. UuL pp, ii-ih ), — Wheat was 
cut in the iinlk.v stage, the dougli stage, when .\elIow iipe, and when 
dead ripe. 

liuiulriMl it <mc1i Hlapfe <»( inaturit> woie hIioUcmI out and weighed 

initiK diatelv npnn cutting, giMiig tin v < iglith « lii< h ipjaai in the first (olumnof 
tin t ihle 

“in the second rnlnmn ire the weights of 1 siiml u sainph s of HM) seeds eafb from 
giani w hif h w is left lu fi»e In id det u hed fn»ni fin sti iv\ until ni itiiied 

* In the next s« lies the sfi iw w is i iit flu nsu il length ind tin giain left in the 
he ids upon tin stt iw until fiilh riiiMi 

*‘Thi* last tre itment umsistid in plicingtlu cntiie stems withtlu roots attm hed, 
lint thoronghh < Icansed fioni idhentigsoil in i )ai of distilhul w iti r in i liglit an\ 
hiiHi tin ni until allwiie tlioioughh up* ned leph luslung tin w afe i as it e\a]>orated 
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The weight ot giain harvested w’hen yellow iipe or when dead ripe 
was oonsiderabl} gieater than that ot inoie milky giain. The grain 
derived (‘onKideuible weight fioin the slraw' attei cutting and a smaller 
iiUTcase was made when the head was dtdaehed fioin the straw. The 
germlnadng power ot kernels harvestt^d at t stages of maturity was 
tested. Tlie kiTiiels harvested in the milky stage stironted first, but 
their percentage of germination w^as the lowest, and the resulting 
plants were less vigorous than those from more niatun* seed. 

Planting at different depths, P. (1. UoLDr.N, P. (^lakk, and A., 
A. Obozieh (Michigan Nta. HuK 125^ pp, JJ, >'>’). — Seeds of wheat, oats, 
flax, corn, barley, clover, peas, and buekwheat were planted in bo^es 
coutaiuitig saml, loam, and clay soils, tlie depth of planting ranging 
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from i in. to 12 in, ^The lugliest percenmgo of germination for wbeat^ 
flaxj corn, and clover was at a depth <if 1 in.; for oats, 2 in.; for barley, 
Jin. (closely followed by 1 and 2 in.); for peas, 4 in.; and for back- 
wheat, 2 in. (/lover entirely failed when the depth wm greater than 
2 in. Some plants of oats, corn, and peuvs appeared alwve ground when 
the depth of jdanting was 8 in. or iiion*. 

Rotation of crops, V>. O. FlA(h; [RhoiU Inland 8ta. Rpt 1893^ pp, 
l/fj-IQ.l ). — Tlie advantages of rotation of crops arc disciisf^ and 
descriptions of the various rotations now under test are given. The 
article also iiududes tabulated data giving the yields of cowpeas, 
spring veteh, white lujiine, bine lu]>ine, yello'w lupine, serradella, 
spurry, an<l several other varieties of jieas, beans, and sqja beans all 
grown on jilats recieiving minerals aipne, and inediuin and heavy appli- 
cations of nitrate of soda in combination with minerals; of lo varieties 
of potatoes, and of clover grown on land limed and not limed. The 
gain in the yield of elover hay from liming was 84 ikt eent. 

Alfalfa, A. A. Cko/ikh ( Mivhuinn Sta. Httl. tlio result of experi- 

ence with alfalfa at the Htation tho author rocoiiuiioiHlH tluH j»laiO for further trial 
throughoul the State. 

Variety tests of barley, flax, field peas, and millet, \V. M. lU'i s ( )/intieMOta Sta, 
Kpi. 1S94, pp. /-,’/>). — A rpj)rint from nulicHii 10 of the Htation ( K. S. H., 7, p. 121). 

Analyses of cereals collected at the World’s Columbian Bxposittou, IL VV. 
WiLKY ( r. S. Dept. Affr., DiVinimi of Chi miHtni Hu}. pp. fn) — A ualy Hen of samples 
of bailey, hue kwlieat, Indian corn, oats, nee, rye, uinl 'wheat arranged by Staten and 
Territories, ami of oat hulN The inetliodH of .nnaT\bis used are dene rib<‘d and the 
average results of analysen of the ditieieiif grams are diHouHHed. 

The chemical development and value of red clover, II. Sn yi>kr ( Mwne^ota Sia. 

AV'V/, reprint of Bullet in .*U of the station ^\\. S. K., 0, p. .522). 

Clover for the silo, K. H. Bvmuoh, \\ If. Kixd. and (’. S. Plumb (Rural Smv 
Yorker, LSUo, Nor. JC, pp. Util, 76/). — Direetions for making idover silage. 

Clover sown every month in the year, A. A. Cko/ii.h ( Mivhujan Sta. JluL lJS5y 
pp. ///, 7/).— Red elover was sown during the latter part of each month in the year. 
SneeeHS lesnlted oiiI.N when seeding w as made in Pehniary, March, April, and Decem- 
ber. The Jul> seeding failed to come up until the fall rains began, and the plants 
from seeding in Jul,\, August, Sejitember, and October sm-eumbod to the w inter. 

Common names of the cloveis, A. A. Puo/ii.k (MUhUjan A7n. HuL ISt^ pp. 
14-'‘2S ). — ThiH article consists of an alpliabetical list giving tbt^ c<uniiioi) names in 
English, a translation of the common French ami (bTiiiau names, ami the liotanical 
names applied to plants Honmtinics orgcmnally calbal clovers. 'J'here is also a list of 
these same plants aiiangcil hy geneia and spc( ics. 

Field expeiimeiits with com, AV. M. nA\s ( Minnesota Sta. lipt. rstf4,pp. 
^49--Nt4).—\ reprint from Bullet in 40 of the station (E. 8. R , 7, ]i, 113). 

Tropical fodder grasses (Kew Afisv. JhiL /a7, pp. —Brief noti'H aTO given 

of the t'Stimatf* placed on Jndropojyon and Ihuieloua junrifolia U\ Bardados. 

Experiments with manures oii natural meadows, E. ZAt iiarkw’Ic/ (Jnn. 
Ag^on.j ^il (fSfC,)^ No. 4, pp. 7A/-/S7). 

A note on experimental grass gardens, J. (i. Kmh i! (V. S. OefH. Apt., 

> of Agrosiologp ('ircular Upp. 4). —Notes on f lie importanee of testing forageplaHti and 
brief statements relative to the griiss gardens eslablished hy the Division, the oae 
oil the gronuds <>f this Department and the other at the Tennessee Agrieultufal 
Experiment btatiou. 
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wHli forage Cfopa, irioe, o9»m, and barley, J. G. Lee [LouUiaiia 
Sia$* JM, M9er,f pp, ISS4-XSS0)»^kpptotimfkie yieidn are veil of several varieties 
of Ea^r eorn, millet, sorglitixn, and rice. The greatest yield of forage was adbrded by 
largo Albican millet. Two hundred pounds of oottou-seed meal and 100 lbs. of acid 
phosphate on rust-proof oats and winter barley gave laiidi larger yields than no fer- 
tilizer. Fall application of the fertilizer gave better rcsii Its than spring application. 

Field expeiiineuts with oats and mixed crops, \V. M. Hays {Minnesota 8ta. 
UpU lS94fPp, 270^^2 ). — This is a reprint from Ihilloliii 40 of the station (E. S. K.,7, 
p. 116). 

Bxperimenta with potatoes, S, 11. Grkkn {MinneHoia Sin. Kpi. lS04y pp. 202- 
202). — A reprint from llulletin 30 of the station (E. S. Jt, 7, ]>. 12ti). 

Potatoes, amcient and modern (Jour. Hurt., /.S’VT, (h t, pp. 40.1^ 4or>).—RQpoTt 
of a lecture l)y A. W. Battoii before the Uo,\ai llorticultiirul S(»ciety, giving criti- 
cally the history and improvement of llie vegetalde. 

The cost of a bushel of potatoes, (’. E. Giiapman ( ANovi/ Xew Vorkrr, 7<V.a;, Nov. 9^ 
p. 742). 

Drilling rye, II. Pi ticnskn (Landic. IVochrnhl. Schlen, IJohi.f /J {ISDo) Xo. 42^ pp. 
579-281). 

Sachaliiie, C. E. Hkssky ( J»«r. Xat.j Xo. Jf:,pjf. 7fM/8).—Tlw 

author reports adversely upon the intro<luotioii this plant. Ilis re]H)rt is based 
upon two years’ observ jAtions on its glow th. Its foliage is said to ]>e unlit for forage 
ami no animal ba^ slmwn a disposition to eat it. 

On the culture of seriadella, IUirii:i> [Abu. in Fiihhn</H htndw. Ztg , 44 {1895)y 
So. 14, pp. 44A-NS). 

Concerning culture experiments with Beta during 1894 and investigations 
on the wild form of the cultivated sorts, K. \<i.n Eno^'how f. i/ (OesUrr. Vugar. 
ZtMchr. ZucKennd. uud l.andw., /.w//, \o. J: ahs.in Hot. (\*nihl., Xo. tJ, pp. 

S72-S7o). 

Influence of the size of the seed ball of sugar beets on their culture value, F. 
KCbiXKA (Zlsebr. IHihmni , 19, p, 7// 7; ahs, i« yjsihr. nngew. Chem,, 1^05, No, 18, 
p. 520), 

Report of the agricultural station at Gembloux, A. Elfermann ( Hal Min. Agr., 
Belgium, it {tS'A'i), Xo. L pp. — Hrivf mention is made of fertilizer oxperiinAits 

on sugar beets, methods of ^eed testing, and piiblieutions of the station. It waseon- 
cliiiled that the use of iiiunut*' of potash shonhi he ubandoneil 1>\ those who sell sugar 
beets aceording to their sugar <‘outent. 'I'lie elaborulion of sugar was especially 
favored by phosphatt^ of potasli. 

0x1 the “underground" manuring of sugar beets { Fiihlmg'n landw. Ztg., 44 (2895), 
No, 14, pp, 440-442). — This is mainly a st.‘itement of the favorable elVeets obtaiyed by 
KUhu at Hallo in deeply preparing land tor sugar heet-saud in ineorjioraling th»» fer- 
tilizer in the lower portion of tlie sniTaee soil. Inndeiitally the ert’ects of this 
method of prep}iriiti<m and fertilization for small grains. )mtatoos, and legiimiuous 
plants are referred to. 

Hairy vetch, sand vetch, or Rusaiau vetch, F. EAMsc)\.«('HinxKK ( V. S. Dept. 
Agr., Diviniou of AgiostoJogij Fitrular 2, pp. 4 fig. /).— Brief notes on the time of 
sowing the < rop, value of the crop as a soil renovator, and as food. ** Hairy vetch 
withstands cold, heat, and drought, but it dmis not do well vvliere there is an excess 
of water in tJie soil. It is one of the most promising fodder croi>s which has been 
brought into the Enited Stat<3S in reeent years.*’ 

The behavior of Vicia mouantha, eerradella, and lupine toward lime. 0. Fku- 
WIRTU (FUhUng*s landw. FAg., 44 {1895), No. 12, pp. 29,1-298). 

Wheat {Minnesota Stn. Bpt. 1894, pp. 154-270).— A re}»riut from Bulletin 40 of the 
Station (E. 8. K., 7, p. 118). 

Qm the ooneervation of wheat, Baijlanj) {Jour, I*harm. et Chim., 0 sa*., 13 {1895), 
11, No. S, pp. 105-107). 
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Bxpeximdnts with some 'varieties of wheat treated with ohemioal liortilisera^ 

E. Zachakkwicz {2*ro(j, Jtjr. et nt, J:S (i^av), So. 4Jy pp. 417-^19). 

Time and depth of sowing wheat, oats, barley, and flax, W. M. Hayk ( MiwM* 
»oia Sia.Jlpi. ISOiypp* This is a reprint from Bulletin 40 of the station 

(E.S.R.,7,p.ll9). 

A note on some useful plants, K. A. Flovkk {Sole nur gueiqnes planton utUes. 
Cairo: Jmprim<rie Suiionalry pp.S ). — A list of Indiau and Egyptian plants regarded 
as suitabh' for samiy htnls. 

Fertilizei experiments on a rotation of crops, J. (1. Lkv. {Louinuma Stafi. liuLS/iy 
2d m\^pp, lUt-121 0. — A coutinuiitiou of work reported in Bulletin of the station 
(E.S.K., d, p. 5 Tabulated results aiegiv'en of aH-courso rotation I'ensisting 
of corn, oats and co^^l)^‘as, and eotton on fertilized and niiiertilized land, for the 6 
years 1880-1)4. Fertilizers largely increased the yield of every rro]>. 

Rotation of crops and field management, W. M. Hays {Minnesota Sta. Rpi. 1894^ 
pp. 284-2SS ). — This is a reprint from Bulletin 40 of the station ( K. S. H., 7, p. 122). 

Rotation of crops, Sir J. H. (iILUfut {l\ iS. Jtept.Jfir., Offivv of experiment Sta- 
tiotts iini. .Wpp. 17 J-J20 ). — An abstract of this article, taken Iroin another source, 
lias already been given (E. 8. R., 6, p, 893). 

HOETICULTUEE. 

Cherries, L. H. Bailey and (1. II. Powell [New York ConieU Sta, 
JhiL 9S,pp. pi. lyfins. It). 

Sifttopsh . — This bulletin deals with boiticiiltnral ami botanical classificationH of the 
clicir\ and includes illustrated descriptions of the more jiroinincnt varieties of 
the 2 cbiHscH, the sour and the sweet cherries, (’ultural recommendationH ,ire 
also made. 

VIoKtiifieatioti (pp, .‘W;i-38<!). — The aiitlior i»rcf(>r« to rogard cnltivatetl 
tree clH'irios as derived fVoin but 2 KjMjeies iiisfeiid of tlie Id admitted 
by^soiiie writeis. These he eites as Pniniix crmHUs, tlie sour cherry, 
eharactorized b_\ ditVuse, low, round headed (rrowth, Kuekerinjf from the 
root, with flow<Ts pieecdiiijr th<* hard, stiff, abruptly poinf«‘d leaves, and 
producing roundish, red, sour fruit: and /’/•«««« urium, the sweet 
cherry, having tall growing erect trees with bark tending to peel «»fl‘ 
in bireli like rings, flowers a])peariiig with the large limp, tapering 
leaves, and varionsl.v colored heart- shajied sweet fruit. 

The sour cherries include 2 general types— the Amarelles, with pale- 
red fruit flattened at the ends ami iincolored juice, eoniprisiug the 
Moutmoreney and Early iliehmond ; and the Morellos or (Jriottes, with 
dark-red spherical fruit and durk-colore<i Juice, comprising thcMordllos, 
Ostheim, and Louis Philippe. 

The sweet clunries are rejireseiited hy 4 types— the Mazzards, siiiall 
inferior fruits of various shajies and colors; the Hearts or (leans, with 
soft fleshed fruit, eomprisiug (lovernor Wood, Black Eagle, and lUai'k 
Tartarian; the lligarreaiis, hard-fleshed, heart-shaped cherries of light 
color, comprising Windsor, Najioleon, and Yellow Epanish; and the 
Dukes, differing from the lieart cherries mainly in their rn-id or Hub* 
acid fruit, aud comprising the May Duke, Keiue Uorteuse, and Belle 
de Choisy. 
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A lifit is given showing the botanical synonymy of the classification 
adopted by the author. 

Sour cherries in western Kew York (pp. 38G-394). — It is stated that the 
growing of sour cherries in western I^ew York is at present mostly <* 4 >n* 
lined to the varieties Montmorency and Knglisli Morello, Montnioren<‘y 
seeinitigly being preferred to the otlier. Its synonymy is discussed, and 
illustrated descriptions aie given of several leading varieties of sour 
cherries, ft is recommended that sour cherries be })Ianted in a strong 
loamy soil retentive of moisture, and that the land be cultivated from 
ejirly spring up to July, when cat<*h crops should be sown for winter 
covering, to be turned under as soon as the ground is dry enough iu the 
spring. IManting about 18 ft. apart is advised, the trees to be set out 
when 2 years old from tlie l)ud, 

ltiss1at<*d tliat insects and diseases are not serious up{n) tlie sour 
cherries, the clii<‘l <Iamage being done by <*nrculios, shot-liole fungus, 
and powdery mihhMv. 

The sweet ehin ii itKlnsfri/ (pp. 3*9.*)- 11 2}. — It is the opinion of tlio 
author that tlie sweet cherries have not attained tlie ])romiiience in the 
horticultural iiidnstr\ of the State tliat th(\\ dcseive. A naturally dry, 
warm, deep, gravelly loam, with sutheimit liiimus to retain the moisture 
and give lightness, is advised, and a high altitude for the orchard is 
recommended to avoid danger from late spring frosts and from the rot. 
It is urged that the trees be set 30 ft. apart, or oO tic(‘s to the acre, to 
allow suOicient space for growth. Pruning to a low spn‘ading head 
for the first 2 or 3 years is advised, as tliis method shades the trunk 
and large branches, thus a\oidiug cracking and splitting from the sun, 
and also permits tlie (‘asier gathering of the fruit. Clean cultivatiou 
is insisted upon, and but little fertilizing >\ ill be required. Creat <*are 
in ]>ieking the cherries is given as a requisite for jxTfcct fruit and good 
market prices, the (rnit to be picked with the stems on, and only the 
stems toucluxl w’ith the lingers. Some hgnr(‘s are given of the jmitit 
to be gained from a clierry orchard, in one case an acr(* of cherry tn^es 
18 years old mdting j?3Sd, while an aere of rye netted As in the 
case of sour cherrii's, illustrated descriptions ar(‘ given of sev(Tal of the 
more valuable \arieties. Hrief mention is inad«‘ of tlie fruit rot. Por 
deaux mixture is recoiiimeiubxl as treatment. The following epitome 
of the bulletin is made by tin* author: 

** Cherry groviug is one of the neglected imlnstries of w^estern New York. There 
are practically no bearing orchards of sweet clicrries, and \ciy few of soar cherries. 
The pnwhict issold both in thoopen market and Ux annerics. In general, tlie factories 
afford the better market, although w'cll-grown and nicely pa<‘ked fruits. ])articular)y 
of the sweet kinds, find a reaily sale iu the general market. 

^n^hcrricH like a loamy soil \^ Inch is rich in mineral food. They should generally 
be given clean and frequent cultivation until the fruit is ripe, and after that the land 
may be juit to rest vith sorin' cover crop. Stimulating or nitrogenous manures 
should be used cautiously. Sour cherries should he planted IS to 20 ft. apart each 
way, and sweet cherries about 10 fl. farther. Cherries are pruned after the manner 
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of pruning plams and pears. Simt cherriea should be p^rmied iMi 3 to 5 wmkk »tmB, 
and not to a central leader. 

** The onrculio is the worst enemy to sweet cherries^ and it isaometimea aeriotts upon 
the aonr kinds. Jarring the trees is the most reliable procedure. 

**The rot, due to a fungus, is particularly bad upon the early and soft-deshed sweet 
cherries. Spray for it twice before the iVuit is half grown, with Bordeaux mixture. 
Plant Viiriet ies least buseeptihle to the disease. Bo expeditious in handling the crop, 
Cherries for the general inarket sliould ho carefully handpicked, with the atoms 
on. undtho.v should he neatly packed in small pa(‘kages. Cherries for the general 
market, particularly the .sweet kinds, should h€^ handled with as much care as straw-' 
berries are. 'J’he smallest ])jickage8 arc the most profitable for the best cherries, 

“The most d serving sour cherri<‘» for western New York are Montmorency, Eng- 
lish Morollo, and Louis Philippe, Tho last is best in quality, but apparently is least 
prodiietive. < )f sweet cherries, tho follow mg are recommended for market : Windsor, 
Napoleon, Black Tartarian, Black Eagle, Me/el, lioherCs Ked Heart, DowuoEs I^ate 
Red, For home use, Black Tartarian, thneruor Wood. Coe’s Transparent, Belle 
d^lrlcans, Downer’s Late Red, Black Eagle, KnighCs Early Black; Napoleon, Rcs'k- 
port, Robert’s Red Heart, Yellow Spanish, Windsor; Ma> Duke, Bello <le Choisy.” 

Forcing house miscellanies, L. Tl. Haiee\ an<! K. (1. Lo DEMAN 

{New Cornell Ihih 90, />p. J39r,^ 

iSifnojisie . — lathis hulletiu the authors Iia\e published fi mis<‘ellaueouH articles m 
follow’s; Remarks upon the heating of forcing houses, lettuce, celery under glass, 
cress in wintei, forcing eggjdanls, wintci peas. Ik'cs in greenhouses, methods 
of controlling gre<‘nhoiiso pests by fumigation, and treatment of carnation nist. 

Eemarks upon the hvdtinfj of foreuKj /#ow.ve.v (pj). — This (iHails 

exteiithMl investigations ns to thorolativo \aln<M)r steam ami hot water 
in elosed eircuits for wanning large forcing houses, lOxtensive tables 
are given of observations made with water in both low and high 
expansion tanks and with steam, the eon<*hision being r©ji<‘hed that 
a more even and higher temperature can be maintained by means of 
steam than by tlie use of water for heating large forcing (‘sUib* 
lishinents w]n‘<*h are fre<iuently nnxlitied and extended and where 
the runs of iiijie are devious and crookiMl. In the heating of winter in 
closed circuits a liigli (‘xiiansion tank was found to be more useful Umn 
a low one. The consumption of <*oal was found be i>ractically the same 
in both systems. An exi»eriinent with warming a small private con-^ 
servatoiy wdtli water heated by illuminating gas wa.s sutisfaclory 
except as regards the expense of the fuel. 

Jjettuce (j)p. .‘^17-4114). — 7'his arti< Ie gives the more important fmints 
in the <*ultivatiou of lettiUM* under glass as derived from .several yenrs^ 
experieiK'C. Solid <qirth beds are jireferred to lieiielies. 77iO varieties 
Boston Market and (iraiid Ha]»id.s are regarded as leading for forcing 
pur])oses. From 7 to ID w'eeks sliould be e/)uiit 4 ‘d upon from the sow. 
iiig of the seed to tlie delivery of the xmaluet. The time may bO 
shortened 10 da>s or li wrecks by using electrie are liglits hung 
directly over the lioiise, one lamp of U,000 normal camllepow’er being 
sutficient for a house 20 by 75 ft. 

The aphis is regarded as the ino.st dangerous pest and sbonW bO 
preveiit<‘d from gaining *i foothold by fumigating the houses twice 
week with tobacco. , 
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In the wordg of tlio author, *<the requisites? for growing: lettuce uiuler 
ghuSK are a low teiiqierature, solid beds, or at least Jio bottom heat, a 
soil free of silt and clay but liberally supplied with sand, and (‘arefnl 
attention to watering. Itot and leaf burn are prevented by a ])roper 
soil and temperature, and care in watering and wntilating/’ 

Celery under (pp. — Tliis ivS a brief deseription of the 

growing of e(‘]ery ibr marketing in May and June when tln^ snjqdy of 
stored celery is exhausted. The seed is sown iti late fall or early win- 
ter in tints ainl transplant(Ml twice at monthly intervals in cool houses. 
Porbleacliing the [)ljints surrounding the sttuns with liard. fliiek, sized 
wrapping paper was found to be best, employed first when the ]Jants 
an‘ from to 1 months (»hl. The bleaching will lx* ('omiJeted in from 
a month to ti we<*ks. The variety Kalamazoo is regarded a,s well 
adapUxl to house cultivation. 

CresM iu winter f pp. J1 7), — This is a very lu’ief note, stating that 

water (tress can be suct'essfully grown in cool, moist places under 
benelH‘s in gr(*enhous<*N, even without running or standing water. 

Forebuj effyplauts (p]). — Experiments with eggplants in 

gn^enliouses showaxl that th(*y can be snc<'(*s'Nfnllv grown under glass, 
th(‘. Re(*d lieing sown in late smnmer and the \onng ]Jants handled 
twice in pots Ixibn* being set 2 ft. apart in rich soil in solid benehes. 
Sandy loam has pr(xhn*ed tin* lx‘St plants. It was found that they 
requinxl a long t inn* tor mat uring and that a high temperatuie and nuieh 
sunlight were nc(*essary. An abundance of nitrogen was required to 
piwent stunting. Fland ixJlination was n(‘(M‘ssar\ . The ]»lants were 
found to b(* sonu‘wiiat troubled by insecds, particulaiiy the 2 s]>ottiHl 
mite, which was lx‘st treated by tn*qnent a])])Iications of wm ter to Tin* 
foliage, thus jiiwenting its gaining a footln»hl. Tln‘ ]Jants b](»oin in 
late 1 )ecember and (‘arly January and mature fruit in May. Thevaritdy 
Early Dwarf IhuqJc is considenul the lM*st variet\ lor forcing. 

Winter peas (pj). ;»2o~J27 u — Investigations in growing ]x*as in forcing 
houses to determiin* tlH*ir valin* as a <*onunereial crop nn(b‘r glass have 
shown that the tall or half dw arf varieties force readily in a (xx)l house, 
yielding edible peas in II or 12 weeks from the time of sowing. The 
very dwarf varieties were found to > ield t<x) little to ]xiy for their grow- 
ing. Extra Early Maik(d and Uural New' Worker gave satisfactory 
results. 

lieeft in greenhomen (p]). ^^27, 32S). — This is a brief report on an e\]x^ri- 
ment with wintering a hive of bees in a vegetable hoiisf* tilled with 
tomato plants. Not only did tin* Imes not fertilize tlie thnvews, but they 
made consttint (*fforts to eseaju' from the house, and were found to be 
useless as winter ixdlinators. 

Methods of controlling greenhouse pests by fumigation (pi>. 32S-333). — 
As it is believf^d that when greenhouses are thoroughly infested with 
insects and fungus pests it is almost impossible to free (be plants from 
them, it is advised that frequent fumigation of the houses be given 
8089--*-lSfo* S””" — " ‘ S 



402 


BXPEEmBKT 8TATIOK RBOORB. 


with various substances to prevent invasion by plant enemies. Direc- 
tions for making tobacco smudges and ftimigating with bisulpbid of 
carbon, bydro<*yanic acid gas, and sulphur are given. 

Treatment of carnation rust (p]>. — Experiments to ftee dis- 

eased plants from this fungus resulted in the conclusion that the copper 
fungicides were most efticienU Both Bordeaux mixture and soap, and 
a mixture of bichbu id of <jopper, air-slacked lime, and soap were iiseil, 
2 applications being made. 

Winter muskmelons, L. 11. BArLriV(AV?e York Cornell AVu, BuL 

Oh, pp. 21 1-2!) 2^ ffjs. 12), 

tSipiopsis . — This Imlletiu coiitaiim notes on investigations with t he lyreenhonse forcing 
of melons in inter and directions for its ]mrsuit, and brief nn*ution of winter 
melons for field cultivation. 

The forcing of melons (pp. 277-28S). — The b(*st results w<m*c obtained 
where the tern])eratiire of the house ranged tVoni SO to 85^ at midday 
and about BP lower at night. A fertile soil, rich in mineral elements 
and without an excess of ritrogen was best, and care was found to be 
necessary in regaid to a dry atmosphere at the time of ripening, hand 
pollination, watchfulness in regard to inse<*ts and fungus attacks, and 
the selection of vaiieties specially adapttMl to for<‘ing. A location 
where ])lenty of sunlight ean be obtaim^d is a<lvised, with a space of 
several feet aboAe the benches tf> i>erinit of training the vines. The 
se(*(l are sown in 2-inch jKits, transf(*rred in weeks to biiich i>ots, and 
thence to the benehes. about 4 S(j. ft. of siiju‘e being allowed to ea<’h 
plant. Strong bottom heat wa.s found nec(‘ssary. A soil com)>osed of 
pulverized <*lay so<l mixed with an e<|ual part of ohl manure was touiul 
to iiroducci good melons. I )uring the growth of the ]daut, exeept at the 
time of llowering and ripening, a moist atinos])liere was found best. 
Hand pollination v>as indis]iensalde, th<* ojieration being jierfurmed on 
a sunny day in a <li*y house. Tlu5 plants gr(‘w be.st when ‘‘sUppeiP 
l)(‘foie beginning to run, and o or 4 strong shoots trained ujiward on a 
wire tndlis for about 4 ft. 

The insects causing most trouble wow tlie black aphis, 2 spotted 
mite, and mealy bug, the first of whieh was eombated by fumigation 
with toba(‘eo, the second by a moist atmospluTe, and the third by 
washing off with a strong stream from a hose jiipe. Where the plants 
were atiac'ked by mildew, sulphur fumes proved best in destroying 
them, (hinker or damping off was found to be best prevented by a 
dry soil about the plant, in which sulphur \>a.s mixed. 

During the winter, from November on, it is stated that melons 
should weigh from 20 to 24 oz., each plant averaging 3 fruits. The 
best varieties for house use arc Emerald (lem, Bhuiheim Orange, Hero 
of Lo(*kinge, and Masterpiece, given in order of ripening. Blenheim 
Orange is believed to be the best. Illustrations are given of the ftuit 
of several of the varieties. 
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WinUr imlons for field mltivation (pp. 288-292).— Tlii« (tlasn of melons 
is little known in this eouiitrjr and comprises melons of long season 
wliicli, when planted in June, barely rii>en their fruit before frost. It is 
stated that if they are x>icke/d before frost, while yet iiiimature, and 
stored in a cool fruit room they will ripen slouly and often keep until 
Christmas. The varieties are lacking in scent and aroma, a defect 
balanced by their long keepiiig qualities. Tlie varieties Winter Climb- 
ing Sutmeg, White Antibes, and Winter l*ineai)p1e are rocommendeil. 

Squashes, L. V. ('onni-riT {South Ihikota Sta. liuL pjk 79-92^ 
fiijH, 2 ). — This is a p())>ular bulletin on the subject of stpiash growing, 
dealing Avitli planting, ruiti\ating, pollination, insect enemies, and vari- 
etiOwS. An exixTiment with planting seed of tlie Hubbard \ariety at 
depths of from 1 to 5 in. showe<l that a depth of 2 or d in., in hills 
below the general le\(‘l of the sihl, prodm‘t‘<l the best results. The 
planting should l»e <loiie in South Dakota lietweeii Mayo and 15, the 
soil selected being rieh and mellow and t!u‘ liilU being s ft. apart. It 
is suggested that md much barnyar4l inaiinre be ap])ln‘<l, as it is apt to 
remler the soil lK)l•ou^ and <lr>. 

A l>lan for snpjdying both fertili/<*r and inigation to scpiashes is 
briefly iiu‘ntione<l. large st(»iM‘s being laid in a circle 2 or d ft. in diame- 
ter, which space is tilled up with barn>ard manuit‘. Tlu^ s(pias]ies are 
planted Just outsitb* tin* (urele of stones and (xcMsionally during tlie 
summer water is ponied upon the mound of manun*, thus both irrigat- 
ing and fertilizing the plants. Freijuent eultivatiou is urged. 

It is recommended that tln^ .striped eiieumber beidle ami sipiasli Img 
bt^ (Hunbated by means of iniving tobacco dust witli the soil of the liill 
and afteiwvards mnlihing tin* young jdant with tin* same substance. 
Descriptive notes are givim for J.l xaiietii's, of whieh Snmmei Croifli- 
lUM'k is eousidered the lH*st t ai ly varietv . Pikes Peak ami Poston 
Mai row have given tlie largest yndds. 

Raspberries, 5. Ck vkj {('(inodo ('nifnd hJxptL Form Hut. iW pp, 
fign, Ji )), — A giMieral, popular, and eultural bulletin, d<*aling with the 
history, eultivatiou, varii*tics, ami disi*ascs of raspberries. liuhuH 
ida*UH, F^ocvidmfol is, ami I\\ strigosus are mentioned as furnishing the 
greatest muubcr of <*ultivated \arieties. For rasjilHUTies a cool, moist, 
loamy soil is recommended for the best results with the red kinds, 
although tin* black caps seem to do equally as well on saml and clay. 
It is advised that tlie jdants be set out early in Seidember in soil [U’e- 
pared by dee]) ])h>wdng and liberal inanuriug. The suckerieg varieties 
tire said to grow best xvhen planted 5 ft. a])ari in (J ft. rows, while the 
black caps may be grown in hills i or 5 ft, apart. Keeping the 4‘anes 
cut back to a height of from 2 to 2A ft. is rei^ommeiuUxi, the bearing 
w<K)d to be removed as soon as it has d(»ne fruiting. Frequent shallow 
cultivation is advocated, occasionally varied by mulching with straw. 
The tenderer vaimdies should be grown either in long canes which may 
be bent down and covered iu the autumn or trimmed short so as to be 
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]|^tected by the snow. Heights of 6 to 6 ft «ad 10 to Id in., jfesi^ee* 
tively, are recoinmeiideih If the tall canes are grown it is stated to bo 
necessary to support them on trellises of some sort during the bearing 
season* Laying tlie eaues down and covering them with earth during 
the winter is said to hasten the ripening of the fruit and Inci’ease pro- 
duction, except in the hardier varieties where no marked change Waft 
apparent* 

Tabulated data are given showing the yields of 19 varieties in 1893. 
Heebner (red) and Pioneer (black) gave the largest yields. Descriptive 
notes are given for ol varieties, several of which are illustrated. Ulus- 
d:rated, descriptive, and reme<liul notes aregiveji for anth^acnose(W/<eo^- 
JpoWM^M retietam) and orange rust (T/row a w//c)<a^), spraying with Bordeaux 
mixture being recommended for aiithra<‘nose, and destroying diseased 
canes for orange rust. The folh)wing varieties are recommended for 
garden use: Bnnckle Orange, Oolden Queen, ]Ie<»iMu*r, Cnthbert, Olderj 
Oregg, and ShaiTer. 

Irrigation for celery, L. H. I’lmu’K (( ul(. ami (\>ttu(rif Omt,, \oi\ //, />. 

An iiiTouiit oforh*!*) grouiiig on /m iriinatfd h\\.nn|) soil in Ohio. 

Cultivation of cocoa (Jiul. Hot. Ihpt. Jamaiau o. ha., ^ .Vo. %/>/#. /<>>/, />/>. 

A pocket atlas of edible and poisonous muslirooms, etc , P. 1 H' m f k ( Ptlit atlan 
de po<‘h( den vhampi(inouHcom(‘iitibl(8 ft etc. Hann: Kttm k^iCf k, j?/), XIX 

and ?/■, coL ph. ). 

Experiments with tomatoes, S. H. (turi.v {^Minncnota iSta, Jtpf, /sv/, pp. .7^- 
SJ7). — \ ropriiit; from Ihillotiii 3 > (U'tho Hlation (K. S. K., 7, p. 12i). 

Market gardening IHrtttbh] Ud. Jfjr,, 1 (AV/AI), .\V>. pp, ,',s;-Av/).--st-ati8- 

ticsiiiid other hiforiiuition on thi'* hnlustiy ni (ireat. Pritain 

Saving vegetable seed, 1). Fay ( Uort , > ( ly.f") No, //, />. V ,} — Oiivetions 

for the best laothods of ha\ iie^ h«*od of s'*veial ijarilen v ejj^etaldes. Thorough iuatur> 
it;^ is advised. 

Garden tillage, S. B, (Juri \ ( Mnitusotu Sta, Jipt, pp. JifjH, 77). — A 

reprint of Bulletin 38 of the station tih lA) 7. p. 

Trucking ill the South, \V, F. Masskv (Wnth t'aroiinn *S7«, //w7. pp. 

This is a jnenoral and popular Imlletiu on thesuhp'td, espei‘iall,\ ada)»ted to Ihu needs 
of Noith Carolina iMiliivafoi> and dealing wnh tho seieetion and preparation of 
soils for triu'lvin;^, and the miMiiif and appHeition (d teitili/eis foi diiferent soils 
and crops, with directioiis for Hcedinic. The < ultun of the iollow ^egetah)es is 
detailed at greatiu* or less length: Asparaijus, beans, Luua beans, beets, early and 
late eahbage, laiili /lower, leftnci', eifeuinbers, a ler*. ejii* plants. Kale, miiskuieloiis, 
watennelons, onions, peas, Irish potaton h, s'\»el juitatoeH, i.idir^hes. Kpinach, touia'* 
toes, and turnijis. 

In addition an apj>eudi\ confains an urtn le hy 11, B. Battle on fortilixers for 
ditfereiit tniekiiig < rops, giving detailed direelions and niinieroiiH tables showing 
the analyses of various vegetaldes as regards their ferlili/mg const ItueiitH and tho 
jiroper fertilizing ingiedieiits to be uiixe<l ami appheil for the best growth. In add!* 
tidu to gem*ral rules special fornnilns are proposed for a tiinnber of vegHtahloa, 

Packing and handling apples, (1. A. (Nk ukan (.inter. Uori.^ /i No. 

/<;/?). — Brief recomiuendiitiou«, eareful pieking of perfect, well-devcloiKsd fruit, and 
cold storage., being ads ised. 

Bananas, E. iMNdLAs.sf. ( Her. Ilort., nr t m.]). No. .7. pp. A brief ariidle 

on their clasHilication and cuBure. 

Cltnia fruits in Sicily (New lint. Mm. Inform., No. 
and methods of culture and markoting. 
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Oood potiM in Iwon ctilttire, W. fioorr (Cal Fruit Grower, 17 Ao. IS, 

reprint from the Covina (Milhiral noUau, 

BMMMDLtial oils of the orange {M* Hot. Ihpt. Jammea, n.mr., i (lB9o),yo,U,pp, 

m-lBO). 

Feara for home uae, (i, S. (N)NOYKK (Atm in Cult, and Counfrtj deni.. JS9.1 Koi\ U, 
p,S31 ). — Brief noteji on tbr best varietieH among l.“>0 

Fl^ma, 8. Miu.kis ( imer Jtori.jj (/.v.97), No. if, ;> IfJ) —Brief mention of jilnm 
rttinlng in MiftMonri, Wild (iooHe, Hawkeyc, (lolden Be,ni1\, and Blii<‘ DantKon being 
©specially ]irelerred. 

Raapberrieftf H, B, (iui*.KN ( MmneHota Sta. Upt pp. fuf. /j.-A reprint 

firotn Bulletin 30 of the station ( i:. S. K., 7, p. 131 » 

The aalnumberry, d.h Bi i>i>. K. \V.<‘aki>, and b. Bi uiuvk (Harat AV»r 1 writer, 
lS9rt,Soe.ih,p. ran Jiff /). 

Strawberries, 8. i», IiUkkv « .Vi«wr«w/rt sta. Ilpi is'd, pp. \ repnnl from* 

Bulletin 30 of the station ( B. S B , 7. p. 131 1 . 

New varieties of etrawberrics, L. \\ Kinm \ t Ulunh IhIhikI ^la. apt. /s.v;, pp, 
— Brief note on the Nniieties La.d\ Uu-sK and \o. 21, wbuli lia\e jiroied to 
be superior berrie** at the vtalion, tie' tohago In ing liee troin bhj»h1, and the irmfc 
large and jdentilul Ihstributiotm ol these Naiieties Inn •* been nude to efirrespoud- 
«nt« 111 dittereiit parts of the State 

Grecian cunante, so called {( al Cunt tnonu , / ( \o. is. p tsu.fitfs. ,). — 
A brief ilhmtiafed ailu le on “Zante (tin iiit-H.’ a^ tl‘e Mn^dless laisins of (ire(eeare 
eallcM], showing tli(Hin« tho«lsof then ( nit are and gn mg statist its of then importation. 

Chestnut grafting 111 New Ciiglaiid, J Lmal \n< l<»rAn, \wr. .v, 

p. 7-/.'h -A leford ot a M\ otjihle e\petieiH‘e in gralting Kipaii(*M* unietn'soii native 
HOJts. \\ lien gruff ni<' «'> dom before tJn^ b a\es d«‘\(dop(^d about 2t) to 2A pir cent 
of f ho giafts hU(m »•( (bd; v\ ben done aftei tin leases \v<r( well develojiod about 75 
per < eiit took. 

Cultivation of the cocoaiiut t /<«/. Hot hept daniuKa. n. m \o 'f.pp. 

M?, 

Vioieta W. < t. S VM rni<i> ( Iwnr (,ard , /o No */• p. .hS>,) -(hiltnial notes. 

Crossing chiysanthemuni flowers, t» NV oiivn: < iunt i^anl., Jh \!,sr,\^ .Vo, 
fit*, p. JiSi'juf, i\ Oetaibsl duel tions foi thi-* «S( in ate jnoiedurt'. it being uecensary 
to cut away the disk (loi« ts and to siioitui the lavs 

Horticulture, W. ^ n lUiH Imn^nxnaSta^ lnt\. , ul hi ,, pp. 1 
Tlii« eomprisea the nmiits of \ancty testing at the thu’c lamiHiana stations during 
ISil'l Slid eoimisis ot notes and lahulat(*d du ion llie following* ^ ftietahUx >- Vspiir* 
SgUH, bush beaiiK, lama and ]Mde beans, laetM. bneagts bux'eoh, Bnissels sprouts, 
eablmges, cnnlillowm, iuidoon, e<»in salad, eiesn, tbnoiv, therMl, swtet (orn. 
cucumbers, eggplints, endn«’, kale, Kohl iiiln, lettui’e, leeks, iniiskinebuih, mustard, 
ouiouH, okia, parslev , jieas, peppers, puniiikins, ladishes, rotjuelte, p<»tntoes, h\v(*et 
}H>tatoe8, HalHifv , spinueh, Ke.ir/ouera. stiuash, tin nips, and tomatoes. An ilbistra- 
lion of the air tuber {li\o¥eniea ijuaiamnla) is iiu hided and the pi nit. whnh was 
»ceUbmtull\ foiiiid growing in a yard, bearing Inbeis in the axils of its leaves, is 
believed to bo woitb^v ot attempts for its amelioration. CrmtH -dVars, jieaebes, 
grapes, quinces, rasp be n i us, tigs, .Japanese jM'rsimmons, straw Ixunes, blaekls'rries, 
dewberries, gouinii, Japan \vineberr>, and oranges, Oranges wi're investigated oa 
regards \aricfiee, best height to top, manurial re«|uiremeiits, and best «h>ek. The 
HahmmaH and Kuniffuats are considered the hardiest sorts and Ctirue tri/ofiata as the 
boat atoek on which to hud, 'fhe ex|)©nmtmtft with pruning and inauurtng were 
itilemipted by killing frosts. 
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Iiatent vitality in seed, I* Giax.ioi.i {^faiure^ 52 {t895)^ Jfo, tSSB^ 
pp. 5Uj 545).— In 1878 tlie autlior published a paper on tlie resistance 
of seed, esi)eeiall 7 alfalfa, to the aetion of gases and liquid chemical 
agents. Recently he has rei*xamiiicd portions of the seed left over from 
his oxperiinoiits to see wliether they have retained any of their vitality. 
The results are somewhat remtirkable. lu some cases a large portion 
of seeds have retained their vitality after a lapse of from 15 to 1 7 years. 

The experiments eond acted in keeping the seed in gases weiNe made 
as follows: The seed were introduced into small bullied tubes into 
which tlie gas was made to pass for a considerable time, after which 
the tubes were quickly sealed. Alfalfa seed kept in hydrogen failed 
to germinate. Wheat, vetch, and coriander also gave negative results. 
It is thoughttliat probably the hydrogen was not originally veil dried. 
Alfalfa swsl kept in oxygen g<‘rmiiiated i).0<S j>er (‘cnt, in nitrogeti 50.50 
per cent, in chlorin and hydrochloric acid gas 0.72 per cent, and in a 
second experiment with the same 5.0S ])er cent. In Milphureted hydro- 
gen 0.01) ])er cent of alfalfa seed germinated, while of I'vlieat none 
]H>ssessed vitality. In arseniureted hydrogen 70.b8 per <*eiit germinated 
in one case and 08.82 in another. In carbon monoxid 84.2 per cent 
germinated 5 in carbon dioxid all seed failed to <levelop, due probably 
to the large number of seed contained in a relatively small tube, 
rendering the gas damp and theretore noxious. In nitric o\id 0.97 iM*ir 
cent germinated in one ease and 0.02 ]>er vmt in another. 

Of the experiments made with keeping seed in liquids and solutions 
the only results given are those obtained with aleoliol and alcoholic 
solutions, with the exception of one — chloroform — wh)<*h rendered all 
seed completely lifeless. Seed wiiich were originally ]>)ac*ed in absolute 
alcohol germinated 00.0 per cent; in coiH*en f rated alcoholic solution of 
corroKsivc sublimate 20.2 per cent germinated. In alc^iholic solution of 
sul]>hur dioxid 0.15 per cent germinated; in alc<»holic solutuin of sill- 
phuroted hydrogen 7.03 jier vent, and in alcoholic solution of nitric 
oxid 4.10 jicr cent. Seeds jireserved in alcoholic solution of phenol 
showed no vitality. 

Many of the alfalfa jihints develoi>ed from seed used in these experi- 
ments were transplanted from the germinator int4) ilower pots. The 
plants grew well, dowered, and seeded normally. The autlior states 
that it is ])robal>le that if in all these ex]ierhnent8 special care had 
been taken at the beginning to exclude as much moisture as }> 08 Sible 
both from the seeds and the gases and liquids, a mueh larger proptw- 
tioii of the seeds would have retained their vitality. The difficulty 
of preserving the vitality of large seeds must be caused in all proba* 
bility by failure to thoroughly dry them. The present researches liavc 
established the fact that for some seeds at least respiration of exchaiill;# 
vith the surrounding medium is not necessary for the preservatkm of 
germ life. 



Itbm XfttiMil lift lyf MidiK C* m Caki>oi^ (Bw 4 Selsnt, 9er, 4, 4 (tm), Ko. il, pp. 

mP4ie)* ^ 

*to irltftllty oi MN»d (ifoy. Bot Gardens Trinidad^ Misc, Bat.j S ilS9S\ No, S^pp, 
7ISf 7$)*--^ktimt\ou U called to the rapid deterioration of many kinds of seed in 
troiiical climates. Instances are cited of 90 per cent genninatiou in seed sowed as 
soon as gathered^ falling to 50 |)er cent in a montb, jind nothing if kept for 3 months. 
Lettnce is said to lose its \ itality wdihiu a few weeks. 

On the germination of oU-beariiig seed (concluded), Lkclkuc i>r Saiilo\ (Hev, 
pdn. Bot, 7 (mS), No, 71, PP^ 

Qenninatioii of nuts, T. H. Hoskins {dardeu and Forest, 8 ilHtto), No 402, p, 
author rep<»rts the perfecd geriniiiatiou of a lot ot hiitteruuts that had 
heen stortnl in a shed lolt A)r t or 5 ^ears. 

On the value of sprouted and then dried and musty seed for planting, C*. 
HAJMBOtrsKK {iMndw, Uofhenht, Prag,, ISOo, No,S. p. 7S; abs, in Centhl. agr, Chem., 24 
(t80:>), No, tt, pp. 89, t 89f}, 

Frauds in seed and means for their prevention, K. hciiRinAtx (Prog, Agr. et 
Vit, lit (J8X>), .\os. 4f/, pp, :aIU-) 72; 42, pp, 41%4iO; IS, pp, 4,V-4i2) 

The value and production of pure seed, K. K(>«hK {Landa, (snihU Posen, SS 
(XWl, So. HA, pp. JH't, PJij), 

Hesults of analyses of agxicultural seeds, <f. Cim.ini and K. Tiidaho (Siaz, 
8per, Ap\ Ital , IS So. ^ pp. HJ1-S40). -IieteriniUcitions of and genni- 

natiug tM»wer of many Hpeeun of foiugo and other plautn w<‘ie made. 

Zbcaminatiou cf seeds, L. J' Kinm y i Hhodt lAand bin. Ppt. Ls'H, p. v7V).— The 
author announces the c^puiuneni of iho Ht.itumwith seed-tcBting apparatus, and 
states that the tow pK huiiuary tests uiaflo show that the per cent of gerrninatnm 
was below the stamlard tor tin same seed in l]un>pe, and that weed seed was present 
in some rtaiiiples m \ ei \ large quantity 

Notes on the chemical history of Cuscuta, (i. Hahbi y (Jour. Pharm. d Chim,, 
6 set., 18 (16%u il, ^o. , pp. lor-112), 

California stinkweed, T. \V. Kuik \ 2siw /utlaml Dept. Agr., lAafleh for I armers 
No, pp* Iffg \ hnef illustrated report is gi\en of (him sipmrrosa. 

Mejdican poppy, Argemoue mexicana. T W Kikk ^.Veir Zmland Dtpi. Ag*., 
Leajleis for Fuftmts ,V<; Jt, pp 2, Jtg Ij — flhistrated notes aio gi\^u of this w«Hjd, 
w ith sugg<^stious f(»r its eiudication. in Aiistialia this plant is said to l)e poisonous 
to stock 

Tumble mustard, I... II. In wi \ (Ion eg fUl., 22 (AsVT). .\o. v, p. ?v^) —A hiief 
note is given ealliiig attention to StHgmhuum altmmum, which thre.iteus to heeouie 
a tronhlesoine weed 

Sftchaline, [Polygonum] cuspidatum, and [P.) amplexicaule {Ituial \rw 
Torkei\ J89H, (kt, 8, pp, 08 », tPI4). — Notes on the giowth of thewv 3 knotwomls m New 
York Static 

The Russian thistle, W M. Hay^ {Minmsota Ma. Ppt, 1891, pp, H-lu. figs. $\. - 
A reprint of HiiHetin 33 of the station (K. 8. ll . l\ p. 391 ), 

The Russian thistle, H. Sn'ioeu (Minnettota ,^ta, Dpi, tHHt, pp, — A icprint 

of the cheiiiieal anulyses of this weed as published in llulletin 34 of the station (E. 
p.553). 

Kansas weeds, X, V. 8. JIiu'HCOCK and J. H. S. Kouton (Kansas Sia. lint oO, pp. 
i9^84nph, !>).— This hulietui deals whollj wnth the seedlings of a number of Kaunas 
Kcecds, and presents descriptions that will aid m deteriiiiuing the species of many of 
them. IllnstraiioiiH are given showing the appearance and habit of 113 millings. 
The arrangement and iHdanical names are thmm found m the latest (sixth) editt<»n of 
Oray^s Manual. The oomiiion names are those most applicable and most widely 
huewn. Notes on seed distribution and descriptions of wcevl seeds are to follow . 
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BISEASEVIDF plasts. 

Potato scab and its prevention, J. ^5. Akthuii (Indiana fita, Buh 
5C}^ pp, — Tli(‘ author ^ives a preliiniiuity statement as to the dis- 
covery of the cause of potato scab and the means by wliicli it may be 
prevcjited. Tlie results of 3 seasons’ trials with 1 he corrosive sublimate 
treatment are f*:iveii. The seed tubers were of the lUirbank variety 
and w(M e th<)rou.aiiiy co\ ered with scab. The ])otatoes were of medium 
size, none bein^ under oz. in wei^^ht, and were assorted so that the 
treated and iintr(‘ated portions were strictly comparable. The tubers 
were iininers(*d for ditierent lengths of time, varying from A lumr to 15 
hours, in a solntion of (*oiTOsive sublimate of a strength of 1 t)art to 
hen the ])otatoes were taken from the solution they were 
allowed to be(*oine nearly or quite diyon the surface and (hen planted, 
1 uncut tu])er in each liill. Alternate lulls weu‘ planted with tubeis 
ill every wa.\ the same except untreated. A table is gi\ en show ing the 
meteorological conditions for the glowing seasons in the 5 years cov- 
ered by the (^xiieriment. 

The results of tin* seasons’ w(»rk. taken s(‘paiately or collectively, 
w'ere moNt satisfactory, and fully <‘stablishc*d thc‘ practical and elhcient 
character of th<‘ trcMtment. The pcneentag<‘ of sc*ab in tlie crop for the 
.‘1 years is talmlatcMl, and the averages showstliaf S2 per c*coit of the cu'op 
from treated seed w as w itluuit scab, against 5<» }m*i <*enl Irom untreated. 
These crops were* laised upon ground which had bcnni devoted to pota 
toes for a number ol‘ >eais,aiid th<‘ pei<*entage of tuhens which showed 
a slight attack of scab was doubth^ss laigel> due to tlie organism 
icrnaiiiiiig a1i\c* in the soil fiom the* pi c\ ions crops. 

The autlior investigate*!! tlie intlueina* of the* tre*afment upon germi 
nation and growth. All the e*\ieMimcnts wene* condu<‘te*d wdtii sccmI 
tubers that had starttMl to giow, although still solief ami in good e*ondi- 
tiou, and th(*y proliably rcpicscnt an avenage* epi.dit) of se*(‘d material 
as usually plante*d. The tabuhite*el ie*s!ilt> ed* the* d ye*ars' obse'rvations 
show tliat tlie* trt*.it(*d portions came uj) slowt»i and with fewer stalks 
per hill, indic'atiug tliat the tender tisMies in the e*yes of the tubers 
had befell soine‘\vhat iiiiure*d b> the poi.M>n. The time* in which the 
tiibens were* iinmerse‘d in the solution se*em<*d to have* no relation to the 
amount of in|uj.\ done*. 

The intlueiiee* of the* tre*atme*nt upon yield v\ us also investigates!. It 
was found that in all trials maele* (lie* nundM*r of tnheis |>er hill was less 
in the treate'd than in the uiitre*ateMl portion, firobubly eUie to (he fact 
that tlmre were fe‘vver stalks per liill. flowevea*, the weight of nier- 
edmntable tubers showe*el a decided iiie;r<»ase* in 18‘J:* and 1894 due to 
the treatiii<*nt, but a slight falling off in 1H93, The author eonciudes 
that under the* usual e*omlitions of potato culture the* ceuTOsive^j sublb 
mate} treatm<*nt for seal) may be e*xpe*cU*d to materially increase the 
meicbantable crop. 
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Experitnenta were roudueted effect of the cuttiiii^ of tubers 

before treatiiioiit^ in which it was clearly demonstrated that siKHl mate- 
rial may be treated after the tubers are cut, although it is likely to 
injure them to some extent. The larger the i)ic(‘es and the shorter the 
duration of the bath the less the injury done. It is probably best to 
treat the t ubers first and (*iit them afterwards. Tin* si l ength of solution 
recommended is 1 part of corrosive sublimate to 1,000 parts of water; 
that is, 2 oz, of the corrosive sublimate to M gal. of water. The length 
of time of immersion \aries somewhat with the amount of Miab present, 
but it is found that 1 to U hours is theiin^st satishwlory length of time 
for ordinary luaeticc. If, liowever, tho tubers ari* s<>m<»\vhat sprouU^d 
and wilted a shorter iiunuM-sion will lx* preferable, as in this condition 
the solution p<mctralcs tlie tuber nuac rapidly throughout the Avhole 
surface, e8p<‘cially at the (w es, w hen* tliere is considerable- tender tis- 
sue that may be injuied. In such eases a half hour will be found 
satisfactory. Th(‘ <*ost of material for tlu‘ tieatuuait w ill not exceed Tifi 
ets. peraore. and th(‘e\tra laboi* and troul»h*an* not roiisidered serious 
obstarles. 

ltordeau\ mixture and potassium sulphiil were IcnKmI at the station 
lint walh little sueeess and it w as <*oiisidered uiim*eesbary to publish 
the data on these e\[>enments. 

On combating potato blight, A. Sj,mi*<u owski iZtsrhr. PJIanzeH- 
knfnk\ "> A’o. /, />/>. ?o/). — A jejMUt is given of the use by 

the author of 2 pei i*ent solutions ol I#oHi<nui\ mixtuu* and of a lime 
and iron sulpliate inixtiue for tin* ]He\entio!i of ])otato blight. Three 
plats were i‘\pei imeiited 4in, tlu‘ treatcil ones t*aidi leeeiviug 2 appliea- 
ti<nis 4if tiie tungieides. A slight deere.ise in tlu‘ abuiuluiee of rotted 
tubers followed the use of the lime and iron sulphat*' mixture, while 
the lh)rdf‘aux mixture ledueed the peremitag** of lo.o on the untreated 
plat to 1.0 on the jilat receiving it, 'I he total yield, us W(*il as tiie 
starch 4*ont4mt, was inei eased b> the um* ot tln^ Bordeaux mixture, 
wdiile in the ease of tlu‘ other fungi^-ide then- was a decided falling off’ 
in the total > leld and onl,\ a slight iuereast‘ in tin* starch content. The 
size of tin* ttibeis from the untreateil plat a\t‘raged larger than those 
from either of the plats winch were treated witii tlu‘ fungieides. 

Grape diseases on the Pacific Coast, N. B. Bikio i: [l\ S. f>ept. 

Farmer, s’ ihiL pp, J — The author popularly describes 

3 of the principal <liseases w hn*h affect the grape in California and 
other Baeilie (’oast States. The first one, called the California vine 
dismise^ has sjiread ov t a considerable territory, and it is estimated 
that it lias destroyed ‘UMlffff acres of \ ines, causing a direct or imli- 
reet loss of at least >5<20,000,tWH). This dis(*ase has been previously 
described in Bulletin 2 of the Division of Vegetable ratliology of this 
Department (K. S. B,, 1, p. 4118). 

Borne varhdies of grajK^s are imirt‘ resistant to this disease thau 
others, but no variety has yet b(*iMi found which can wholly withstand 
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its attacks* It has been ascartaiis^ that cuttings iVom diseased vines 
are themselves disesised 5 hence chttiiigs from vineyards known to be 
affected should not be employed in planting. It is stated that healthy 
cuttings may be with safety planted in vineyards where the disease 
has run its course. 

The seceiui disease described is the powdery mildew, more or less 
known throughout the (jountry, but partiiuilarly troublesome in the 
region covered by this bulletin. For the j)reventive treatment of this 
disease the application of sulidiur is rocoiiiinended. In districts sub' 
ject to the disease it is found desirable to apply the suli)hur once before 
the grapes are in bloom and again when the fruit is set. 

The third disease, to which tlie name eoulure is given, refers to a con- 
dition in wliich there is a falling olT of the grape tlowers and the 
imperfect growth of the grapes. It is attributed to various causes and 
is a widely spread disease, although the greatest and most frequent 
losses occur in the raisin growing districts of (California and Arizona, 
and arise mostly from climatic (‘auM‘s. It has been found that the 
Malaga grape is practically frec^ from this diseas(‘, and experiments are 
being conducted on (‘rossing sueh varieties as the Muscat of Alexandria 
and the Malaga in the hope that a more resistant tyiK‘ may be MHUired. 

Injiuy of leaves caused by a species of hiunblebee, A. Vvsn»v { Iht. Ma<j, 
Tokyo, 0 ( /<s\9 ; ) , pp, J9 : ) . 

A new lupine disease, Fkank ( Jhui. hnuln . PrcHHf, >, A<>. ). — The 

author (lescri bos ji rust of Inpinos tliat >\as liixl noliioU diirio^ flio past >oar. It 
attacks tlio white ainl biuo lupines, tho }k How \ arnMy to osenp*’ iMitholy. 

Potato diseases, S. H, (OiiKVi )IinntMof<t Shi. /i*p/. //p. AA '7 1, /),— A 

repriut from bulletin III) of tiic station ( b. K., 7, p. lllil). 

Some potato diseases and howto prevent them, T, W. Kiks i \vio /uihind fhpt, 
Ayr,, Li'dfleift for Farmem Ao. « s pp. (i, Jin'*. //.— Xotos arc ^iv«*n on Macronporiuin 
soUtni Ainl potato scab ami snjigestions ollcrc<l lor their treatment. 

Report ou disease in sugar cane, W. K.vw< i it ( Jlal. Foi, Jh'pt. Jamuira, tt. ner., 
J {ISh.'}), Xo. S, pp. — Tho r<‘lation la^twoen the io<U disfuso duo t<i CoUetoh'i- 

chiiin fairafiim atu\ tlio rind fun^^us Truho>tpfmna t^orvliun stated ami ]>ro\onliso 
measures sn^^ested. For tho pre\ out ion <if nematodes deep plow mo isreeoiiimended^ 
the author stating that nematodes ean not Hno Iuo^^ than in. under ground. 

Smut in wheat, \V. M. Hays ( )/tnne.sota Sfa. Fpt. /S'fl, pp. A reprint 

from bnlletin *10 of the station ( b. S, lb, 7. p. 1 Id', 

A new disease of wheat, A. S\<Caici)<» and A. N. Ilrui.rsi-: { //m . pat. Vty., i 
{1S95), No. 1~G, pp. GG-hGj ph. /). — Tins iliseasc is due to Sphtirodcnmi (tomnoMum^ a 
description of ^^liieli is given. It appears to inle.Ht the bases of the sheaths sur- 
rounding the eulnis. 

Apple tree sun scald, 8. H. ( \fi»nv.so(a Stn. Upl. fsUi.pp. JI7 fiy a. 

1 #).— A reprint from llullctin of tho Htatioe fb. S. lb, 7, p. bib). 

Cane rust or anthracnose of raspberries, S. H. (iiii r..N i MmnvHoUi stu. Hpt. JSUf, 
pp. IV, Jig. 1).— K reprint from bullet in o9 of tlie station ( b S. lb, 7, p. 1117), 

A grapevine fungus, Helicobasidium purpureum, <b llo\ mt ( Prog. Agr. et PU.f 
pj Ko. 4h, pp. .ihpsrr^j pi. /). 

Cephaleuros coffeee, a new parasite of coffee, F. A. F. (\ VVknt (Pmtbl. 
mill Par. AUg., 1 {/S9r,), Ae. Js in, pp. ^;.s7-os;, pi, /). 

Neotria laurentiana, K. Maui ual ( Pec. MyvoL, 17 (IsiK), Ao, (IS, pp. S), 
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I’mmoiporft o<m>lto, W. Transswchri. M {tSOS\ AV /, p. The 

author deeerihes » new HjrecieH of riiHi which fruite on the corolla of Campanvla per- 
eioi/oUa, The new n|>eciee roeemhlm /\ t^to/arra, nlthoii^h differing from it in the 
form of the eonidia. 

Culture experiments with Paccinia sylvatica upon Carex brisoides. G. Wa<;> 

NEK {Jirdmgm, >/ So. o, pp, 

tTstilago reiliana cn corn, it. S. Noinox ( //o/. (iaz., CVv (/.V.a7), Xo. W,p. 

The author rejMWtH h.iMng found thin srnul on mrii in Kaneas during the proaont 
season. It atta< Un tli© whole plant. iiesirl.N destroN mg it, while the eoiniiiou smut is 
more loeal in its attuek 

The need of competent plant doctors, J W 11 a nsn nrinw'.n { FMuration^ Ji‘> ( 189o)y 
Xo, pp, Ufh 14 f), 

experiments in the treatment of chloiosis, .1. M. (Ji it.lov {Vrog. Agr, ei Fif,, 
Jfj? Xo, 4J, pp. 40S--iF) — I Im ime of Holiitions of Hulphato of iron, applied 

immediately after ]nnnmg, gji\e the hent rcHnltM ^"^trength'^ of KolntionH of from 40 
to 50 per rent aie recoiiiineiided. 

All attempted cui ative treatment for white xot, L \yiy\ tn ^ { Fmg. Jgr.et Fit., 

/ ? ( 1S,91 > ), .\ o 4//, pp . "A\ ; *//). 

Conoeniing the treatment against Peronospoxa, V Pi.<.ijon {Riv.pat, Feg,^ 4 
( Xo. pp 

Lysol, its properties and its application, H I kkiiy ( Rev, My^oL, 17 {189'*), Xo, 
as\ pp. 18 L AS )). 

The use of sulphate of iion and its effects, l{\s‘^ii,i iKii (Vtog. tgr.rt Fif., 12 
it89*\,2Sif l\pp /?/,/>'» - 'I li<‘ nM‘ of .m iron snlphale Noliitton against 
ebioroMB IS mentioned. 


ENTOMOLOGY. 

Notes on scale insects in Arizona, \V. Tottmkv {Arizona fsfa. 
liuL Ji\pp, .'I), — This consists of descriptive and life-history 

notes on the San dose scale (Aspifliotas pent ir ion as) ^ date palm scale 
{Parlatoria rirfri.rj, i 'alifornia red scale aarantii), ('alifornia 

black scale {Ijranium oh o ), osage orange or frosted scale ( L. prwiwo- 
«wm), and i osc scale {Auiaeaspis rostVK w ith remarks on th(*ir distribution 
aiul ravages in Arizona and rc<*oinnH*ndatJons for remctlies against 
them. IntrodncMory notes arc given on scale in.sccts as a class and 
their treatment in gmietal. 

The San dose scab' at prcnciit in Arizona is contined to the Salt Kiver 
Vnllej', where it was introduced on inlest<*d trees from Californiit, none 
of the Arizona nurseries having been found to harbor the pest. The 
general Ixdief that the intense dryness and heat of the summer months 
are sntlicient to kill the scale is shown to 1 h‘ erroneous, although the 
heat muloubtedly checks tin* rapid progres.s of the scale. In the Salt 
Biver Valley the scale was found to be almost entirely confined to ]>ear 
and apple trees, a few pejuii and apiicot. trees^ however, being also 
infeskHl. Whale oil soap wash is recommended as a renu^dy, apidied 
strong, and possibly supplementiHl by fumigating with liydrocyanic- 
acid gas. It is advised that the wash Ih' applied before the buds start 
in the spring. 

Thedate palm scale was brought into Arizona in trees im]>orted from 
Afirica by this I>ei)artment. The trees were then known to be infested, 
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blit it was thou^^bt that all the scales had been killed. The species 
was then believed to be Parln(oria zizyphm^ but it is now considered 
to bo a new s|>e(*ies — A vkiru\ Tlie trees infested are growing at the 
substation at Ph<eni\', where whaie oil soap wash was a]»plied to them 
successfully afier ktaoseue emulsion had Ix'on used with little etfeet. 
The seales are eonsjncuous against the dark green leav<‘s of the palm, 
infesting both sides fnMjuently in smdi numbers as to almost hide the 
surface, and rc'seinbling a dark seiii fy dc])osit. The female scales are 
oblong, flat, and nearl\ black, witli a u hito margin. It is believed that 
they spread very slowly. A ladybird {Cocvlnvlla ahdorninalift) was 
found feeding on the scale. 

The red scale, black scale, usage orange scale, and rose scale have 
been found only M'antily in Arizona, ami it is not belu'ved tliat tliey will 
be injurious, altliough iH*commeTi(latioiis are made for treatment against 
them. Five otlnu' s))eeies of 8cah‘ insects fouiu I in Arizona, as yet of 
non-ecoimmie importance on account of tludr not int'e^^ting cultivated 
plants, are brudly described and noted. 

There ar(‘ appended technical descriptions ot‘ d new speci<‘s of scale 
ins(‘ets named and desciilMsl by T. I>. A. (%K*kerell, of th(» New Mexico 
Station. 

Studies in artificial cultures of entomogenous fungi, \U H. Pkt 

TIT (Ac/r York (Uirndl (iia. iUd. Ud pp. plf<. 1 1). — The object 

of the ])resent bulletin was to determine by means of cailtures the life 
history and relationships of the forms of entomogenous fungi, as well 
as to make preliminary studies on the ]>ra(»tieabi]ity of introtlucing 
diseases among insects. Most of the ibrins studied are members of the 
genus Jsaria, and its jierfect form ('ordycf*})s. The others arc spcides 
of the genus Sporotriehum. 

The autlior used as a (‘ulture me<lium the ordinary agar pept-one 
broth, e\<*ept in one or two eases, wliere the organism would not grow 
on such a substance, and potato agar was employed. The nietho<l 
employed for the sepaiation of the tungus is tf) t<‘ase apart a small 
])ortion of some host containing spores. M»canwliile ^ tulH‘S of the agar 
are jdaecd in water ainl h(‘ated until the agar is melted, aflor which 
they are cooled to about 4.5 ’ (), aiul the spores and the pieces of the 
fungus are washed into the first tube and well .shaken. A drop or two 
is now ])onred in tube No. 1 and shaken, and the ]>roeesH is re|x*ated in 
tubes Nos. and .1. In s(*paiating tiie s}K>res of the fungi this method 
is preferred to that of dipping with a sterilized nec‘dle. The eontents 
of each tube is now poured into a sterilized IVti ie dish, and the liardeii- 
ing of the agar (ixcs the organism in position. Isolated growths or 
C/Olonies will ap[iear, and if is x^ell to make studies of them, fin* if they 
grow together it will be imimssible t/o isolate them. A small )>ortioti 
may now be removed on the point of a sterilized ]>latinum iumhIIo and 
transported to a steriliz<Ml ])otato or other suitable medium, from which 
a pure culture is obtained. 
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The author made exten»ive atadiesof Cordyceps claimlatfi^ mili^ 
tom, V* militaru var., €, mehlonthfVj Inarla farimna^ I, ienuipeH^ 7. 
aniHopliw amermma ii, var., 1. misopHw^ f. dnisa^ L vexans sp,, 
Hporotrichmi glohuli/erum^ ainl *V* minmmn. Detailed notes are j^iveri 
of the exj)erinientH for each species, autl several illustrations from plio* 
toj^raphs are inelmled. 

The bulletin also (*ontaiiis an extensive bil)lu>;j;raphv of the subject 
of iusect fungus parasite^, tithes (»f iibour 75 pa]>ers being given. 

Apiciiltural calendar for November, A. M \ i has ( L'JpirultfUf, Xo, / 7 , 

pp, SittoH on ♦!»<' to br gi\cii Ih*os hi tins iiiontli. 

Nasal bot in sheep; grub in the head (Oestrus ovis't, J A. (in urrn \ Vrw Zta- 
land Ipi., l^fajht'i for JutmurH So, J J>p^ »). 

The chinch bug, O, Li <,(.nt < Mtnnmpta ^ta. lipt. pp, / » 7J),--A 

repiint of Uulh'tiu ,’*7 i»f thf* Htalion (!'. s. K , (>, ]>. 

The locust boier, W. J. { fon.st Liukh^ > < / \o. pp, 7^, Top 

ular <le‘>.rri|ilivo ami i«-in(‘<iial (n» ( pllno iohimo, 

AnewCoccid, I l> A ( <m kij:i ri (Htnf, Hot hontni'i Innohid^ Hid, Mini. Inform , 
\o, f,pp.<t,M >). — al (U*h( i iptioii t*i (•spidhitn'i loutn, IoihhI t»n ,\am 

rootH III 'rnunrol 

Insects in nutmegs < /•{// Hot Ihpt Jomnii n, u hn., ( /s / > /^s;. 

The pimento and its insect foes ( Hut Hot iH'pf Jomami.n ^er , J uxr,)^ Xodiy 

l>p. 

Injurious insects and fungi dunr (/.'riO«/0 HH, dn , '{/^ So. \ pp. ICl-IS?, 
tojn (>) - Po|Mii}U noti'H ,iml punriiiivi ituiu*ilif* toi 1 In* iiiiti*, pea 

IxM'tUs liieol . pim* bet tit , cut uiiiIm*i ami tuniii> mibb \n . tin nip il\ oi tU*a, ami 

rlub loot ot t lilt itoious tUants. 

Insecticides toi the potato beetle, s. n <»ui i n t l/nnowoM Hpi. tsUi^ pp. 
jf//. .7/;.~*A ioi>rint lioni Ibilb tni ,‘>U ol thesniioiml' h’ . 7 p 

Hemodies and pieveutives fox insects and fungus pests, I . W. Kuuv ^ Wir Zea- 
land Itept. Afjr.y I iojfi ti> Jt>r tHndntms awl 1 1 mt (,100 n'> No. pp 

Predaceous and paiasitic enemies of aphides, 11 ( . V. \ im i hdt mat. Jour, 
Mii t ,and yut. tSu,, St r, 7 n^j So,^\pp ^ pif>. 

FOODS- ANIMAL PRODUCTION. 

Practical cattie feeding, W. .sti uus aiul It. N. lUiiuow (//<»«» 

xhnia tSlHs. /.*«/. sir., pp. 7 

Sifnopi/h . — An arrount «>f li looilni” trials in fatrening poor o.\»*n on eoiton-seod ineah 
eotton-seed Inills, and iuola>»rtes. lumdenf lli, the oiln l tif t‘\posnro«iml partial 
protortion UHS obsfi vod. IMotits were sonired in t‘a< li rNpeiimeut HuUieieiit to 
lead the uutliors to leeoiuineud the fattening ot' cattle for heef where the uhose 
feeding Rtuft’K can he re.iMniahh olitained 

A priRdical discussmii is given of tin* principles of feeding, use of 
feetlmgstundards, t oinpounding of ratioiiN ett*., \Nith suggestedrations 
for fattening cattle, Nvork aninials, and milch miws. Two experiments 
are described in fattening ciittle for beef. 

The first experiment was with 0 animals, 5 very i>oor,old, work oxen^ 
and 1 eouipartitively young animal, and lasted from tianuary 22 to March 
30, 1894. The food consisted of cotton- sml meal, cotton seed buUs^ 
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and molasses, all fed ad libitum. The animals were divided into 2 lots, 
one kept tinder slielter opening to the south, and protected from ihe 
weather, and the otlier lot exposed. The detailed ilaily record is given 
for each of the 0 auiiuuls. A summary for the iO weeks is given 
below : 

rnul i» fnfteunnj ISDi, 



\m lUfii 
\s iMjudit 
.it 

(d trial 

1 

T»*tnl 

in 

A\ i i^ht. 

4Jaiii 
jier dai 

srftd 

IIHi.ll 

hind 1 ‘alen jh i da\ . I Valus 

hinfSf * <** ”•’* 

e’nOon * f nulx^ 

h»H‘d MolasHi s ^ ixpr 

hidlH ’ lol. 

1 

lUxposml lof . 

X uinlM^r 1 . . . . 

N iiuilter 2 . . 
^lMnhcr;^ - 

J'ovndi* 
1,012 « 
ytM (5 

2 

]*itnnth. 
UU) ii 
J:>fi i 
ir» 2 

2 :i 

2 { 

2 1 

Voutoh 
() 7 

6 7 

6 7 

1 i 

}\>un(H Pound* ! 

27 1 2 5 ‘ 

24 0 2 ' I 

21 2 2 "i .. ' 

XofalM and .i\ oi 
ajjjth . . 

• SOI « 

4fi:> r> 


t' 7 

27 1 2 :> ' <>8 4 04 ^ $9 .13 

I*rotrtct«*«i lo( ' 

]Vui«W«-r4. . . . 

!N limber .> 

Number e» 

1,772 4 

2 

•%2S h 

2tH 4 
86 J 
IflJ s 

‘1 2 

1 2 
*1 o 

fi 7 

0 u 

1) 7 

*2t 5 2 7 

21 4 2 :> 

2) 7 2 7 

TotaN aiul .i\ n 

uj;* M . 

2 7‘^, 1 

r»7 4 

2 2 

G G 

22 0 2 7 8- .70 9.01 


The animals were bought at !•/ ets. ami >ohl at o et-^. per jMaind, live 
weight. The cot ton-M‘ed hulls cost $o and the eol ion >eed meal 
per ton and the molasses l*J ets. per gallon; the mannr(‘ was valued 
at $2 per ton. Theie>vas a wide \ariation in the gam made by the 
animals ;n the protected lot, and the total gam nnnle by this lot was 
practically tln‘ same as that made by the (‘\po.sed lot. As a rule the 
weather was mild. 

‘‘The stn ciilh was atitMiUtMl mtli ]»n»b»ngt*a « nl»l j.uiis, inaNf' a larg<’r 

jiK'ioaso to the t<*<l aini lioiiro nsiUv hli<»v\s Hu* \aliN* of piuto<‘tioii. "I Iji> 

rest of tlu' IViMUhtf \\ as atti*tuh*<l ovroin at uo.ulu*! Hin iit^ Hms i.»ih\ roM \\»s*k 
the ON peso (I aiiiiii.hM lost 2r» I Ihs iii \\< igln and al<* ‘►as ut 'I ho pioiofted 

auiujals at»*.')h7 Ihs. of food and gaouul LMi.d Ihs. jii wtaijljt, a ilillfUMuo of oU lh«. of 
lIcBh uihI oI Ihs, <»f h t*d.” 

The experiment in JStlo was w ith T) p<M)r Tia1ivi‘o\en pureliaseel in the 
suiToumling country, and lasted from Maich 1 to April 24. Tliree 
animals wore exposed ami 2 prot<‘cH*d. Tin* fee'dmg and general man- 
agement of the trial was the same as in the* pre\ions y<*ur. Only ii 
summary of the results is gi\en. 

The 2> e\])osed animals gained (io<» lbs. anel ate w'orth of feed; 

and the 2 piote*cte*d animals gaiiu'd 12tj Jhs, ami ate $12.00 worth e>f 
feed. The animals were* bought at 1 / ets. and sold *1 for .‘1] ets. and 2 for 
3 ets. JUT pt>und. The <*otton Hee‘d nu*al e*e>st $1 1 ami the^ hulls $5 ]Mar 
ton and the molasses iM*r barrel. Tlie* average pre>lit per animal in 
the exposed lot wris $10, 7o and in the* protee^tiMl le)t$0.H4; or valuing 
the manure* at $2 ])(Tton the prolit was $12,00 and $11.58, re8i>eclively. 

“ Ju tho o\poriiju)uts givni hIka'i* jI \^:is found {MhuutngoouH to udd to a 

mixture moul nud hulJtt to Hcoiao n hotter haiauced nitioa. Four |HNrdiiy, 
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however, eeemed to be the inaxtraiitn amoiiut which could l»c fed with safety, 
loereaeiog this quautity invariably induced »«*our«. The tuolasscs unod was < oinnxm 
black ccutrifugals, and can be liooght in the New Orleans market for 5 cts. per 
gallon. . . . 

^‘With beef at the present prices, and the large number of available cattle all 
through the South which can be purchased at reasonahh* rates for fattening^ it 
would seem advisable to lecommcnd ourplant<‘rs and farmers to go into the business 
whenever cotton seed meal, hulls, and niolasscM tan in* dtdisered at reasonable rates 
for transportation. . . . 

‘'Kesidcs the [irolits from the sale of his fat cattle lie would realize immense 
l»enelit from the huge quant it,v of cxeelleut manure wlnih they would give him, 
and if properly applied to the farm would soon lender tln‘ latter tar more pro- 
ductive and })rofit»hle.’" 

The feeding of animals for the production of meat, milk, and 
manure, and for the exercise of force, Sir J. 11. (Iilbeut (U. 8. 
Dept. Affr.^ Offiveuf Evpei iment 8tationH Dul, iV, J3J-:J1G^ diag.l ). — 
This is an uc<’<Mint nf the invt^stijratioiis on the f(‘e(iinj( nf animals car- 
ried un at Kothatnst<*<I, Knghind, since 1H17, at'coinpanied hy resumes 
of tin* %\oiiv doiH* <*Ne\\heie on <UtVen*nt phases of the subject. The 
introduction gi\es a hustoiy of tlie subieet with the \iews of Timer, 
lloussingault, and Liebig. 

*‘It w’asin 1S47. alter liousMiuu.inlT h.id puMi'^hed his first t.ihle of the (‘omparative 
iiiitntiN e value ot dith n ut loo<ls. loiimh d on their ]»i o ••ntage ol nitrogen, and after 
Idehig hud su)>Htan(iulls nid4».‘'ed HouHstiig.iult s (oneliiHions on the point, that sys- 
teiiiatic feeding < \pei iiiu uts w< le < ommem ed at Kotiianisted. In the arrangement 
of them, the s< tthuiKuit of tin qm Htmus raised b> the ovpeiiineiits and 4 ouchisions 
of UonsHitig lult, and l»\ the <*uum mtioii ot the tliet>retie.il mows of Liebig, was 
ke]d promiueutU in \iew 

The scope of the (‘X])eriinents at Kothain‘^ted is sliown by the general 
beads below, under which the work is reported and tliscussed. 

Food coHsinn^d and increase prodtard (pp 2.‘i?l-24Sy. — The results of 
numerous experiments with sheep and jags are cited. In those with 
sheep a number of diflereiit feeding studs were atlded to Swedish 
turnips^ mangel wur/els^ or clover ehalV, the latter being fed ad libitum. 
The results are siunmari/ed showing the nitrogenous, non nitrogenous, 
and total organic material consumed per KMi lbs. live weight w’eekly 
and iK'r 100 lbs. of gam in live weight. The results are believed to 
justify the eonebisions of more than *10 years ago that — 

“Taking fund stutVs as they go, it i« thoir supply of the digestible iion-nitrogenouR, 
that iH, of the more «peeiull,y reexnratory and fat-torming eou«tituent«, rather than 
that of tho iiitr«»geuou8 or 8p4‘eiaU\ tlo»h lorining ones, that regulate*; ImtU the 
amount of iood ei>i 3 Kume<} h\ a given li\e weight <if animal withiu a given time and 
tho niimunt of iiuroaH;^ in lue wmght prmlueed.'’ 

A recalculation of the data on the basis of present knowledge is said 
to tender the results even more emphatic. 

In the experiments with pigs, rations witli wide and narrow nntri- 
ttv© ratios w^ere variooaly compared, a part of the ration always being 
fed ad libitum; and as the ad libitum food always supplied much the 
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larger proportion of the total ration, the animals fixed their own eon- 
RUinption, according to the <*onipo«ition of the foods and to their own 
requirements, in cl ml ill g those both for respiration and maintenance, 
and for increase.” No data are given in the re|K)rt, but the results are 
graphically shown in a diagram. 

“The conclusion u lioni tho reKiiltft of the varioim exporimeiitR with pigs waft 
that, ill tlu'ir ca^^', as in tliat ^\Ith sheep, it was tlio Mip])licft in the fiiod of the 
available noiMiitro^onous, oi total ortjatne, <’onstitncnts, lailicr than tliOHo of the 
availahh' nitrogenous substance, that regulatiMl Ibo ainonnt consumed, both hy a 
given liAc wciirbl wntbin a given tiino, .and to produce a given anioiiiit of inercafte.'^ 

Here again recalculation of the data only cni]ihasizetl the couelnsion. 

conelnsion, in regani to this branch of the subject, it imist be considered 
efttablisbcil that, taking ordinary fooil stiilfs as tliev go, neither the ainoniit eon> 
snnied in relation to a given live weight of the animal within a given time (whieh, 
of eoiirse, in the tattening anim.vl covers the requirements for increase as well an f<»r 
finstt'iifincei, nor the iiniount consnnied to yield a given amount of iin‘re»ise in hv*e 
w'eiglit (wbnh covers the requinMiients toi snstennnei* also^ was at all in jiroportiou 
to the amount ol tlu‘ nitrogenous ronstitneiits snpplnd. It is. on IhcothtM’ liand, 
obvious that the eonsiinud ion, luvtii for suMtmiain * and for iin iease, was miicli more 
nearly in proportion to tin* amount ot the iligf sf ihh and as ailalde non nitrogeiioiiH 
oonstitaients sujiplied, hut that it was more neaiis still regulated h\ the ariiontit of 
the total digestihh^ oiganie substance— nitiogeiions and non nitrogenous togetln'r— 
vvliieh the ioods supplied, 

Compoftiilon of ojrn, shvep, oml piffs oml of thrir inonoHe whifr fuffett 
ing (pj). 218-205). — Analyses arc gi\en of ‘‘a fat calf, a lialf fat ok, and 
a fat ox; a fat Iamb, a store sheep, a half fat old sh<H‘p, a fat sheep, and 
an extra-fat sh<‘ep; a store ])ig, and a fat jhg,'' the results being given in 
each easefoi* theearoass, tlH‘otlal,aiid th<M‘nt in* animal. The data are 
discussed in detail, showing the proportions r>f tlie animal ctmsuinetl as 
hiunaii food, and Ininging ont tin* fact that '*th(* (*ntiie bodies, ev'en of 
store or lean animal >, may contain more fat than nitrogenous eoiie 
pounds, while tiio'ie ol’ fattened animals may contain several times as 
innch. That of the (at ox <*oiitain(*d more than twice as nineh, that of 
the moderately fat shoe]) nearly tliree times, of the ver\ fat sheep iiion^ 
than four times, and of the moderately fattened pig about four times 
as mneh fat as nitrogenous sniistunee.” 

Estimates are made on the basis of the above analyses ot the eonipo- 
sition of the increase in fattening oxen, sheep, and |>igs. According to 
these lignres tin* incn*ase in fattening ox< i! contains seldom more than 
7 to S per eent of nitrogenous substance and seldom less than fiO and 
generally neaily r>5 per cent of fat. in tin* c*as(* of oxen fattened very 
young the increase may contain about Id per (*ent nitrogenouH sub* 
stance and 50 per emit I’at. With sheep the increase usually (*otit 4 itns 
less nitrogenous substance than with oxen and about 70 jier eent of 
fal. The increase ot* ]ugs contains t».5 to 7.5 per cent of iiitmgemmH 
sabstan<*e and 05 to 70 ]»er cent of fat. In the latter part of the jieriod 
ot fattening sheep and pigs the increase eontains less iiitrttgea aiid 
more fat. 
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Apftlying t)i$8 to the food consouiption, tbe author sums up the rela- 
tion as follows: 

rosoltM relating to the cliemical composition of the difiTorent animals, in dif- 
ferent conditions as to ago and maturity, have ghow^n that even st<jro animals may 
contain as much, or even more, of the non-nitiogcnous substance (tat) than of nitrog- 
enons substance, while th<^ bodies of tatteiied annuals iiiaj < ontaiu two, three, four, 
or even more tiim*K as nntch tlrv fat as dr> niirog(Mioiis matter. It has lurther been 
sltowm that the ptopoition ot tat to nitrog«‘noiiM substance in the im'ieasem live 
weight of the fattening .irnm.tl is uimh higher than in the entiie bodies of the fal- 
teiieil animals. If, iheretoie, the non-nitiogenons substanco of the increase (the 
fat) is iierneil fioui the non nitiogenouH constituents of the food, the relatively 
large demaml for such const itmnts for the piiolm iioii of fatieuiug irurease would 
seem to beampl^ .iceouuted ioi 

^*The im]>ortant «f nest ion .iiises, tin reloie. What .ire tin* sounes in the tood of the 
fat of the tattening animal i In othei words, lioin wh it constituent oi eonstitueuts 
in the tood is the fat piodmed * ' 

Sources in ih food of the fat prodnrfd nt ih( animal hodtj (pp. 255- 
2H2). — 111 1812 Liebig aniiountMMl liis\i(‘w that although fat might be 
fonnetl from the pioteiii ol the fooil, its m.nii souice ^\ils tlie starcb, 
sugar, ami other (‘urboliydrates of (lie food. Following this came the 
exi>erimeiits at Kotliamstetl, iinolvnig betweiMi 100 and .>(MI animals, 
and mostly rnadi' from ISIS to 1H5.L Theso slio\V(*d tliat much more 
fat W’as formed than could b<‘ aceouutefl loi by the fat in the food; and 
‘<it was eonsideied that no doubt whate\er could be entertainetl that 
much, if not tin* whole, of the t.it foimed in the bodies of the Uer- 
bivora fed foi the prmlutdion of nie«it was deiived from the carbohy- 
drates of i he food/' 

‘Mnfftct, the exjiei inient.ills determined rehiticm of the iion-nitiogonmis and of 
the nitrugenoUH < nistitnent'H of tin loud, n sp»M <‘U , tin* .imount of increase 
produced; tin* conipoHitnm ot f.ittemng in»n.ise geneialh ; the Tchitiveb’' greater 
tendency to glow in li.inie .ind to foiin llenh with liii*hi\ niviogenons food; the 
greater ten den « N toloim tal witiilood conip.ii iti\c‘l\ u< h in inui'iiitiogenoutt sub- 
stances, find especiul1\ in c ai boh>diat« s : and common e\}>ern*uce in finnling — all 
pointed in the same diie« lion ’’ 

In 1805 Volt announced rc.spiration c\pci imeiits with d<»gs fed chiefly 
on flesh, which lu* belii*ved showed that fat wa^ ]>io<luced from nitroge- 
nous substanees; and he argued turlher that albuminoids were a chief 
source of fat in the case of Ilerbitora. He and Fettenkofer main- 
tained that in tirder to establish the production of fat from carbohy- 
drates it must lirst be show'ii that tlie fat lornied could not be accounted 
for by the albuminoids and fat of the food. Some of the results 
obtained at Itothainsteil w'cre then reealculatcd, and the results for 
pigs and sheep are pi-esenltHl in eon<*is6 summaries iu the present 
report The data show* the amounts of fat produ(*ed in the animal on 
the basis of analyses, the amounts of fat in the food, and the amoants 
which could be formed from the albuminoids of the fiKul, assuming that 
IW parts of digestible albuminoids may yield 51.4 ])artH of fat. The 
total &t obt 4 iinable from these tw’o stiurces (food fat and albuminoids) 
8089-^No. 6 6 
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was insufficient to account for that produced in the body, the deileiency 
varying in amount quite widely. 

** [Without going into (lotails tbo data for pigs] is cnmiUative and decisive that at 
any rato a large projiortion of tbo ntored-up fat must liave its sourci' in other con- 
stituents than the fat and nitrogenous substance of the footi; in other vrords^ in tbo 
carbohydrates. 

**[Asto the data obtained with sheep |, although the evidence of fat formation 
from the carbohyilrates of the food is admittedly less direct in the case of sheep 
than in that of yet, when the foregoing results are l arefully considered, with 
due regard to the facts which ha\e b(‘on discussed, no doubt can be entertained that 
there was a consiibTable formation of fat from carbohydrates in both of the series 
of experiments wnth sheep. And when it is borne in mind that neither of these 
series of expeiimcnts was arranged for the purpose of eliieidatiiig this particular 
question, it must be inlmitted that the results are more definite and eoncliislve than 
might lln^e lieiui anticipated. Nor can there beany doiitit that if experiments w'ere 
made with oxen iimUr suitable comlitioiiH tlM\\ 'would yield efjually conclusive evi- 
dence on the point. . . . 

“It w'li.s maintained b\ Voit anti others that to establmli the formation of fat from 
the carbol«\drat<‘s it must be experimentally sliow'ii that the fat de]>osite<l was in 
exeess of that sujiplied by the footl, plus that which coiihl he tlenved from trans- 
formed alhiiinin. lint it is obvious that the mere fact that tlie footl contained enough 
iiitrog«*iion.s suhstanct' for the formation of all the fat that had been produced W'<uild 
of itselt be no proof that that substamt* bail lieeu its soiirct*. It has been seen, 
however, that \ oit\s lequiremcut wasamplv fultilled in the Hothamsted evpt^niuentH, 
both with ]>igH and with sht'ep; and hence it must he admittt tl to lie proved that at 
luiv raft' some of the storetl-uji fat must have had another source, which could only 
bo the < arhohydrat< s.” 

In c'oiiHusion, tbo autbor roitorates the detluft ions arrivetl at from the 
liotbanisted <*\iKTiin(*nts in 18Gd, wbieli have not been elian^ed by the 
reeonsideratioii of tb<* data. 

Food and mUk prod net ion ( pp. 282~2fK)). The (‘omparison between the 
amounts of nutrients contain(‘d jx'r \\(»ek in the milk of rows and in 
the iticrease of oxen is sliown by the author in the followin/ir table: 


Comparison of the ronsiiluenfH of food carried off ni milk and tii the faltenniif itomutc of 

o.ten. 


hi udlk prr week. 

If 4 quarts ijer licjul jw*r «hiv 

It <5 «inarlv jm'I licjwl lardav . .... 

If K quarts poi lidul |m i dnv .. .. 

If JO quails jMT lu*a<I per <lay 

If 12 quarts prr lu aii ja'i day 

If 14 quarts per head jmt day 

It 16 quails lidid per day 

Tf 18 quarls per lu ad iht d.iy . . - 

If 20 quarls per hcail iku* day . . . . 

In inemiitt tn ln>e necjht per week t>xen 

It 10 jMiundH iurrcasi- 

If 15 ponudft iucrcasr 
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v'From ih% foregoing eompuorison it Is evident that the dram upon the food is very 
mitoh greater for the prodnotion of milk than for that of meat. This is ospeeiolly 
the case in the important item of nitrogenous substance, and if, as is frequently 
assiiinedy the butter fat of the milk is, at any rate largely, derived fiom the nitrog> 
enons substance of the food 

The balance between the fo<Kl nutrients m the ration of the Kothatri> 
gtetl herd and in the milk m shown in the table below: 

CoHniltuentH CQntumed per U0()0 Ihn. Uve weight pa datf for sunte name and foi with pro- 
dmttonf the Rothamated herd of SfJ <ouHf Hpmtg, 7«9s/ 





Hf ihlo 



1 of il <h\ 
HuhHtani < 

\ itlOtfl 
IIOIIH 

<iil)rtt im t 

Non nifrog 

l IIOIltHUb 
Ht lllll^ 

( iH Htan h) 

I Ottti 
nitrone 
iioiiH and 
non introg 
rnioits 
Hubatanro 

Total wiitin iits m r if wm 

Kfsptinsl for hunIi iiaik « i 

Vovnth 
!’♦ 92 

I OUHfU 

2 (4 

Rounds 

11 71 

7 4(1 

Pounds 
‘U 47 
7 97 

VrailahU tor milk ^ 

In ) iwniiidH milk 

1 

2 0 

4 1 
i 02 

6 

4 87 

F\< t H« ill tlHHl 

1 

1 22 

J .9 

2 71 

Wulffn Atnmhud 

1 24 01 

2 50 


Tslo 

* ilhaniifioi<l rutio I 4 4 <it 

0 4 f it alltuiniiioid i itlo 

1 7 4 


“On the a*siHuinptnm lint tlic expenditure «»t mtrogmons Mibstanci in the proihic- 
tton ol milk is uulj in tiu' fniuiatioii <»t the lutiugenoim ^\ibst<ince«% ot the milk, 
theie would Jippe ir to b4i\e be< n i\ (oiisiderable «\mss gi\eu m the foml lUit 
Wolirs estimate assumes un e\« chh ot snpp]> and tint the whole is utili/cd; the 
fact b( Uig tli.it be suppohes the Imttei lat <d The milk to b we been domed biTgel,\, 
if not wholh, fiom the aihuinuioHls ot the tood 

^‘Tbe tnldeme at <ommuud is, .it aiij i.it*, not imousistmt with the suppomtion 
that a goiwl deal ol the tat ol iiiilK mn li m its souko m the himking up of 
uihuminoids ; hut ilirei t endcuce ou the ]>oint is Htill w iiitiug Assuming, 

however, that such change dois fake phiie, the unoiiut of nitiogeuous substance 
supplied to the Hotbamsted cows would be less m cvetss ot the dius t lequmuin nt 
for milk prodiutlon than tin tigures in the table would iiidn att— il ludeid, in 
excess at all ' 

The author jxiints out that the food requironuMits for mauitenance 
are determined by feeding only hiiftieieid food to maintain the animal 
without gain or kns in Height while at rest, Hhere.is physiological 
eonsideratioiiH imlieate that the ex]>endiriire, independently of loss or 
gain, will be the greater the more liberal the ration. This, it is 
l^lieved, w^ouhl aeeount for a part at least of the apparent excess of 
food, and the question is asked whether or to what extent any oxwss 
was used in increase of liv<* weight [wdiich is not answered by the data 
given]. 

As to the eflbct ou milk prodnetiou of the season ami its character- 
istie changes of food, the average of 6 years is given of the yield of 
milk per head in each month of the year by the llothamsteil heni; and, 
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nsioK the monthly avera^ea obtained by Vieth from over 
analyses of milk in 1884, the amounts of milk constituents |Mrodaoed 
in eocli moiitli are caleulatecl. 

“Exercising such care anti reservation in regard to tl»e numerous results of our- 
selves and others which are at command, it may be taken as clearly indicated that 
within certain limits high feeding, and esjtocially high nitrogenous fet'ding, docs 
increase both the yield and the riclinesa of the milk. But it is evident that when 
high feeding is pushed beyond a comparatively limite<l range the tendency is to 
increase the weight of the animal; that is, to favor the development of the indi- 
vidual, rather than to euhanec the activity of the functions connected with the 
reproductive system. . . . 

“But there remains the important question whether the jieriod of lactation is 
lengthened, or the 3 iebl of the higher yielding cows is niainiained the Jonger, b> an 
increased amount of food ; or wlndher, on the other hand, the ]>erio4l of Ia<*tatioii or 
the yield of milk is redueed by the limitation of the supply of fnodf The point is, 
at any rate, deserving of careful experiment aiul observation. 

“It may be observed that direct experiments at Rothamsted confirm the view 
arrived at by <'oiJiinou exjMsrieiicc, that roots, and ospcciall.v iiiangels, have a favor- 
able otfect on the (low of milk. Further, the Rothanihh'd evperiments buvt' shown 
that a higher perc«*ntagc o( butter fat of otlu'r solids and of total solids was obtained 
with mangels than w itb silage as the Hiieenleiit foml. Tiie v iehl of milk was, how - 
ever, in a much great<‘r degree iruTeawd by grazing than b\ any other change in the 
food, and w'ith us, at any rate, the influent e of loots comes next in order to that of 
grass, though far hehind it in this respect. But with giu/.ing, as has lieeu shown, 
the percentage composition of the milk is eonsitlerably rethieetl, tliough t»\ving to the 
greatly increased <|nmitity >iebb‘d the amount of cpnstitnentH temoveil in the milk 
while grazing may nevertheless be greater per heail per day than under any other 
conditions. 

“Lastly, it has Ixmui clearly illnslrated howv'cry much great4*r is the demand upon 
the food, esjiecially for nitrogenous and for mineral constituents in the production 
of milk, than in that of fatt»<‘ning increase.'" 

Food and manure (pj). — TJus is a disenssiou of “the subject 

of feeding as a sourre of manure,'’ with s])6eial refererit'e to tlie nitrogen 
recovered in the manure. The question ms lo the, exhalation of nitro- 
gen or its eoinpouibis iiy the animal is considered and the littn*ature 
bearing on this point reviewed. 

^qThe conclusion is reached that] the Ios.s of eomhinetl nitrogen by gascHUis emoc 
nations from the lungs and skin is, for all practical pm poses, quantitatively tiunio- 
tcrial. The sweat w'oiibl seem to be a more important source of loss in animals 
submitted to niiich imisenlar exercise. But, even in their laise, it <loes not seem to 
be large; while in that of tlM^ animals »>( the farm, fed for the ]»roduction of meat 
or milk, it would presumably be much less material.'" 

The results are then cited of experiirnuits made to determine the 
relation betwetm the nitrogen in the food and that voided in the solid 
and liquid excreta; 1 . c., whether or not there was any loss of iiitrogeu 
in the feeding of animals beyond that stored up in their increase.^ 
These experiments include a number made by the Iloihaiiisted station 
on pigs, sheep, and cattle, besides a largt* nuinlM^r of experiiaentw innde 
in Germany and France with a variety of animals, 

“[In the earlier experiments], with the exception of the turtle doves mpfsA* 
mented upon by Boussingatilt, all the other resnlts were obtained with theillii»i|de 
of the farm, and in all casee excepting those of the experiments Hi Betbamiied With 
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piifa ibad wi^h uhmp^ asid at WoVuru with tho annuald w6re assunted to be fed 
ett only eueteuaaoe ratiooH, and no 4 llo^aiico was made ui the (^alculatioua tor any 
moreuee or loee in their weight In e%eT> < c'xt rptiug ui the experiment with 
Ileniieherg'e ox No. 2, and in the expeiimentM at Kotliamsted witli ings in 1862, the 
dgiiree indicate a notable and lu Homea^eiy (oiiHiderable loan ot nitiogen, which, 
anHauiiug it to be not expUtiied by Htoiiug up of nitiogou in the aiMiiial, or dedcient 
evaeuaium, nught be HnppoHod to x’oiut to a piobalde lowj by roHpiraUou or perspi- 
ration, <»r both ** 

liHier it wuh out bow small «ni <u*tiiii] loss or gain in the 

determined nitrogen might make a gieai ditleienee lu the balance, and 
the utH»essity of grealei caie in ceitain details w^as urged. Other 
experiments were made in tieiman^. 

^^fStnu the puhli« ation of llio luO r rosnltH] tin le inis l>f eit little doubt entertained 
that, not »»nly in the fJHe ot < aifii\oia and Oiminoi i hut .iKo in tliat of Tlerbivora, 
and even of niininantH, )»rii< tn alh the v hole ot tin imtogf n ot the f(»od which does 
not oinitribute to aniinu] iin it ase or to milk n ajijw irn in Hn e\( lemeiitH 

The autlioi leleis bnetiy to liis papei ‘‘On tin* \ «iluatioit of unex* 
huusted mania es,”‘ 

file < ah iilatnniH i< late t<» tin uho til biod (oi the piodiu tion of fattening me rease. 
It iH assuniiHl tiiat, on the ivt lagt , siu h imi< ih< \m11 < ont un s per a nt ot nitrogen- 
onw HUhHtanee, < oir< spoiidnig to 1 J7 p< i tent ot nitiogi n in the iinieise According 
to the cah nl itions it i< MiltH tint of tin tot il mtiogen toimnriied in looda rich in 
that Hulirttaine hik h oil < ik» h and UgnuiinoiiH mkIs tin le %\ill generally lie less 
than 5 ]n i < f nt it taiind in tin fattc niiig iin i< aso in Ine \m ight In the < ase of the 
leieal gi hum, on theotlut In ltd ^^hhh iro iniu li Ushtuh m nit totr* n, a innch larger 
piopoition of the tot U tiiiotmt (oiiHittnetl will he ii t nm d in the intreade, generally 
peiliupH lihout 10 pi r < t nt of it ( M the niti«»gt n in gnininn oils ^tim\ s a still higher 
proportion will prolmhh h< d« voted ti» unit isi wliih roots will on the average 
loHO by feeding peihaps onlv ahout *> oi (> p< r tnit of tin n nitiogin 

Fo(^ti anti ihe (nrcihi uf fotvi i p}», d01~.U3). — The author gives a 
r("*8mne of the Hi\estigutiou ami \ie\vs on the lelations between food 
and the even is«‘ of foiee lioin the time ot Liebig. Metabolism and res- 
piration expeiiments w itli ilitleient kinds of animals are eittnl, includ- 
ing some nnestigations at Uothamsted; and linally examples are given 
of the rations fed to lioises by tiainwav. omnibus, and eab companies 
ni Pans and in the I mted Kingdom. 

**Rtn lowing the whole td the uHnltswhuh have been adthitttl illustrating the 
cbaracteristn fowl n auiionumts toi the eKioiscof force it in.iv in the hiet pla<*e 
be obaerved that the evidein e is cnmuhitive ind dictsive, that, with noimal feeding 
and with oulv inmii rail evinmi. theic is pi ntiially no iinieRMul deiuuud for the 
introgcuoim couKtituints of food, while thiie is, on the other hand, an increased 
demand for the inoic Kpeenillv lenpiratoiy constitin iite, hugely in propoition to ths 
amount of foi<o c\eic leed II, hovvevci, the I ihor is ahiioiinalh hea>y — that ia, if 
it l>0 puahed to the jmint of tlilapidatioii, as iinlit ated by Iohh of weight— there will, 
ill that raae, be an lurreased ehiuiuatioii of nitrogen in tin urine, resulting from 
the degradation of nitiogenouH subHtiiuce, and at corthiigly an iiicieaaed demand for 
the nitrogcnoiia eonatituente of food. 

^U^astly, it IH of interest to obaer\e that where the anbiect haa l^eeii the moatr 
carefnlly investigated tlie rations adopted toi horsta include acarcely any of the 

, ' «lonr Xioy. Agl. 8oc. England, 21 (18U5), part 2. 
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more highly uitrogenons foods, such as legiiminons seedS) but, in addition to hay 
and straw cbaff, consist almost exclusively of the comparatively low in nitrogen 
cereal grains j and would, therefore, be characterized by contaiuiug a comparatively 
largo amount of digestible non-nitrogenons ooiistitiioiits in proportion to tbe digest- 
ible nitrogenous substance of the food, it has, however, been found that in the case 
of old or ovorwork(‘d animals it is advantageous to hupi)ly a somewhat larger 
amount of tho highly nitrogonons leguminous seeds. In fact, as wo put It in 1852 — 
soiiicvNhat concentrated supply of nitrogen <loes, however, in some cases seem 
to be rc^inircd \>hen the system is overtaxed; as, for instance, when day by day 
more labor is demanded of the animal bod> than it is c ompetent without deteriora- 
tion to keep up.”’ 

JSunimdri/ of the fevilimj of animalH (pp. 3L*l-,310). — This ia a recapitu-* 
bitioii of the views adduced from tlie work and discussion given in the 
preceding chapters of the section on feeding. The author ehiims to 
have demon strutted that tlie amount of food requireti for maintenance 
or for tlie prodindion of a given amount of increase in a given time is 
dependent in a larger degn^e iijion the amount of digestible non idtrog- 
enous constituents supplied than nimii the nitrogenous, lie supports 
this by the results of analyses of the carcasses of animals, whiidi 
showed that store animals contained as much non-nitrogenons (fat) as 
nitiogenons substance, ^^lule fattened animals might contain 2, 2, 4, or 
more times as nnicli fat as nitrogenous matter; hence, the increase of 
fattening animals must have a much larger proportion of non -nitroge- 
nous than of nitrogenous matter. Furthermore, “tlie tat of the increase 
is in great part if not entirely derived from the non nitrogenous constit- 
uents of the food,’' while “only a small pro]K)itiou of tlie uitrogenous 
eonipounds of the food ('onsuiiied is liually stored up in the increase of 
the aniTnal."* 

Again, in the exercise of force “ there is a gieally increas<Hl expendi- 
ture of the non -nitrogenous <M)nstituents of foiKl, but little, if any, of 
the nitrogenous.’' 

“Thus, thc‘ 11 , for lujiintcnancc, loi iimrcaKc. and lor the cxcroi^c of force, the 
exigencies of the* s\stc*m aic chaiactc*riycd meue h\ tlu‘ demand lor the* digcv^tible 
iion-nitrogcnoiih or more I'spcM j6hpiiator\ and fat-forming ccuiHtitmmla than by 
that for the jiitrogcnoiiH or mon* espcciall\ llc^sh-fornnng onc». . . . 

“In eoncluHion, an our current fattening food studs go, ahstiniing of courses that 
they arc not ahiK>rma1]y low in iha iiitr<»gcriouK coiiKtitucmta, they arc, an fouda, 
more valualih* in proportion to their rn hncHS in digc\stiblc» and available noii- 
nitrogenouH than to that of tlicir nitrogenoiiH cmnetituciilK. A«, hovever, thcuiaiiiira 
of the animals of the farm is valiiablo largcdy in proportion to tlm nitrogen It con- 
tains, there* is, BO (ar, an advantage? in gning a food Hoinenhat rich in nitrogen 
provided it is m other r<*Hpe<*ts a good one?, and weight for weight not much more 
costly.^’ 

Buying and selling cows by tests of their p. B. Bucbbt 
{North Carolina A7u. JiuL 113^ pp. 1JJ, 7x^2). — A incthcwl is described of 
estimating the money value of a cow, wlien the daily' yield of milk 
in pounds and the per <*ent of fat are known, by substituting in the 
follow! ng formula : 

Valu. - ""y X 12 + 4 (per cent ftt - 8.6). 
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To buy or sell by this plan give or receive $12 per gallou of milk 
yielded per day that is rich enough to show 3.5 per cent fat. To this 
price per gallon atid or subtract one dollar for every one fourth of one 
per cent of fat abov<^ or below 3.5 i>er (‘ent.” 

In 14 tabulated examples of tlie appli<*ation of this formula the dif- 
ference between values based on the yield at the begiiiiiing of lactation, 
and on the average for the wliole period, was Iroin 89 cts. to $12.17 in 
favor of the former. 

Comparative profits derived from Belling milk, butter, cream, 
and cheese, L. L. Van Slykk (AV/r York State Sfa, BhL W, w. Afcr., 
pp. 1^)3-100 ), — The data for these calculations were furnished by Hullc- 
tiim 77, 78, and 70 of the station (H. 8. 11., 7, pp. 43, 10, 47). The value 
of milk is based ou the total solids at 0j\ cts. a pound, cipiivalent on an 
average to 25J cts. per tpiart or 1.28 cts. per pound of milk; butter is 
valued at 23 cts. a pouinl; cream containing 20 per c(‘nt fat at 20 cts. 
a quart; ainl cheese 10 cts. a pound at 1 month ohl. equi\aleiit to OjJ cts. 
a pound for green ( hecse. In calculating the ])r()tit only the cost of the 
food is use<l, and allowance is made for tin* food and fertilizing ingre- 
dients removed from tin* farm in milk and cream. 

Tabulated ilata arc given for 22 cows and 14 periods of lactation. 
The average proHt per <‘ow' for a period of la<*tation is shown to be as 
follows: For milk, $ltk80; for cream, $72.32; for butter, $23.04; and 
for cheese, $0.70. 

The practical value of milk testing, F. K. Kniiuv {Xorth Carolina 
Sta. finl. Ui, pp. 7 2/-/ 27,,%. 1 ). — The yields for I year of 2 three- 
year old cows are (‘oinpared and the monthly yields of milk and fat are 
tabulated. The l>est cow gave 3,078.13 lljs. of milk, or 28.17 i>er cent 
more than the other, and 231.0t5 Ihs. of butter fat. or 31 per cent more 
than the other. The authoi' uses this difference in the yield of cows 
considered good to emphasize the value of milk testiiig. 

Feeding experiments with laying hens(Ac/r York state Sta. Ilul. 
90y n. Hvr.^ pp. tfiT-ISh ). — This is a eomparison of rations eoiitaining 
moistened ground grain with others consisting entirely of dry whole 
grain. Four lots of pullets were use<l, 2 of White Leghorns and 2 of 
Bufi* (^Of'hins. The 2 ]Kmis of Leghorns ea<*h contained 10 pullets at the 
start ainl the 2 pens of (fochins 0 eacdi. The average date of hatehing 
was June 13 for the Legliorus, and May 21 for the Cochins. The experi- 
ment commenced Xovember 23 and coutiinied 337 days. 

Pens 1 and 3 receive<l in the morning a inixtun* of ground grain 
moistened with hot water during cold w eather and with ordinary water 
during hot weather; and later in the day some kiini of whole grain or 
cracked corn. Pens 2 and 4 rei^eived whole grain of different kinds. 
Itt each case the dry grain was scattered in clean straw' ou tight floors 
to induce exercise. The nature of the fcetl is indicated by the following: 

“The mixed grain fed t<» pen« I and 3 was made to correspond closely to the com- 
bination of whole grain being fed at Uie saiiio time to 2 and 4. With the excep- 
tion of using wheat bran and middlings instead of ground wheat, the same grains 
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were fed ground in%ie mixtnro Ibat were fed wbnle in ibe contrasted ratlob. The 
gFOund-gruin mixture No. 1, fed until January 24, omisisted of equal |yarts by weight 
of wheat bran, wheat middlings, corn meal, ground oats, and ground barley. Tlie 
grain mixture No. 2, fed from January 24 to July 25, contained the same grains used 
in No. 1 with ground buckwheat added, eijual parts of each. The mixture No, 3 con- 
sisted of 3 parts of gi ound flaxseed and 1 pait each <»f wheat bran, wheat middliugH, 
com meal, ground ojits, ground barley, and ground buck Vk heat. . . . 

*‘The fowls in all the pens were fed tw k o oat h week all the cut bones they would 
eat. Skim milk was fed to all during part <pf the trial, (irccii alfalfa or corn silage 
or soake<i, « hopped hay was fed at noon, the moistened chop)ped liay being fed w'anii 
to pens 1 and 3. Phuity of limestone gi it .ind oj sttT shells were kept alwrays in each 
pen.^’ 

The composition of tlH‘ mixtures and foods used is tabulated. The 
cost of the rations is based on tlie tollowing average ]>riees: Wheat 
67.0 cts., eoni oO.l cts., oats 'MA) barley 01.1 ets., buekwheat 56.1 
cts. per bushel; wheat ])ran 1^10, middlings corn meal $19.20, 
ground oats $24, ground barley $2r>j;0, grouinl binkwheat $2.*1,30, 
alfalfa hay $9.00, alfalfa Ibragc $2, and com silage $3 i>er ton. 

The results for each lot arc tabulated, showing the amount of eacdi 
kind of food eaten, the nutrients in the same, the cost of food, and the 
eggs luodiiced. 

The siuuinary follows: 

Jood tateH and cq(fn jtrodund on dm and moistrntd ffunn. 
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The authoi’s summary of the experiment is as follows: 

*^(1) Two lo<« of hi.v nig hciiH, of large and small hiecds icMpecf n cl\ , having their 
grain food only dry and \^hoh*, nti* more food at grt'utci cost per fowl and for the 
live weight than did 2 sinular lotw Inning about 37 per c«*nt of their grain ground 
and rnoiHtened, 

^^(2) A pen oi Leghorns, which had for fhc ycai 37 per cent of their foml ground 
and mointcneil gram proiliu cd eggs at u greater profit than did an exactly eiiuilar 
pen fed whole gram. 

'^(3) Of two like poim of Cochins, the one fed whole grain produced eggs at tutieb 
leoe cost than did tlu' pen having giound grain, which result is attributed partly 
to the exercise aHSurcii in feciling wIhpIi' gram. 

**(4) With the kinds of whole grain ordinarily available it is not possible to feed 
a largely grain ration having as iiarr«*w a nutritive nifi<», that is, eofitainlng as 
large a proportion of the nitrogenous f<»od constituents as is perhaps iieoessory far 
best results from laying hens. 
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By nsingsamo of tlio highly iiitrojjonous t)y-prodncfi i^th gronnd grain it Is 
possible to feed a soiaewhat narrow ration witbont flooding an excessive uinoniit of 
meat. 

“(d) With hens fed niutilar rations^ when the h<*iiH of smaller breeds give only the 
same egg yiebl as the heim <if larger brissls, the eggs are tfio more cheaply pro- 
dnred by tbe smaller hens; l»at biking into consideration the cost of raising and 
tbe ultiniuie poultry value of the bens, the pridits will lie e(|ually or more favorable 
for the larger hens.'’ 

Bigestibility of wheat, II. Snviiku (Minmnota sta, lipt. Jyji, pp. — This 

is a reprint fnnn Hullehn IkJ of the station t K. S. 1C , ti. j). KKHI). 

Studies on flour and bread, VIII, On the molding of bread, E. Wki^tk (Jrrh. 
i/yrbf -f* Vo. /, pp. 

Is it possible by means of the mechanical separation of the fat to obtain 
meat of fixed nutritive valued II. Sikil Arch. PUpniol , fU, No. d, pp. 

The qnajititativc deteiminatiou of fat in animal organs, ('. I )ormi:yi;k { PfUigei'H 
Arvh, PhtfHiol.. fJ. \o. ' , p/). .a//, JiJ ). — A pn‘liiiiinar\ notice 

Method of detecting ergot in floui and bread, M. (inrnni ( Jrefc. Hyg.. *4. No, 
Santli,pp .Vj/). 

Sugar as food foi animals ( MiUh /Ag , / { I SU',), No, //, pp 

The copper content of human food, K. B l.ritMvw ^ infi. Ilyg.. .A, No. f.pp. 

ta-r*). 

What amount of coppei can be consumed in human food without being 
noticed*^ K. B. Lkiimwn t treh. Uyg., 21 . \o. J^pp. 

The heat value of pioteids in the oiganism, (’ M mh;nov \ /bi/. >oc. Chim. 
Parotf 11 I /s >/), >, pp. A.‘s ,7f: ohs, »w Aohi. t hun sof., hs Hyp. IVfj. 

Miscellaneous analyses of feeding stuffs, 11. dfi: < Mntntftota Sia. J{pt. JS94y 
pp. t AA //."). 'Phis is ji r<*piiiit fioiii Ibilletiii .‘hi ot the Nt.itioii (T.-S. U , f), ji ld08K 

On the preparation of feeding stuffs, \. sriiMin i MoW. /b/., 0, No. IfK pp* 

J,sl, 2\j), 

Bxperiments in feeding molasses feed to cows, 11. Wi k.mvw {Ahx. in Milch 
/Ag.. Jl Vo. Hy p. U> M 

Comparing praiiie hay with timothy hay, T L Hm.ikeu ^ 8/a. Jtpt. 

lSV4y pp. This iHU re]Ui!it from Bulletin X> of tlichtatum 1 1’. S K . t>, p ?UK). 

Silage of flint, sweet, southern, and dent com compared, A\ M. 1 Ia\s < 3/im- 
ttemta .N/u. Ppi. pp, , -s-.7iu — This a leprint tioiu Bulletin IB of the Ktatioii 

(K. S, |{., 7, p. IIB), 

Feeding of skim milk, 1'. Boii \OcAert lamiir. /Ag.: a bn. in Molk. /tg.y 9 [lS'i2^]y 
No. /o’, p. .'?♦). — ‘fho autlior adsises against feodiiig wkim milK to cows ami .states 
that it in best ntili/e<l wli< u fed to grow iiig eahcN. ]h‘ gi>eh diret turns for this 

Haising daity bied calves, 'f. L. Ilvi< ki u sMinnofota Ho. Ppf /s'7, pp. S2- 
92 ). — This IH a reprint troni BuBot lu ,‘ir» €>f the station (!'. S. K.. d, p. (>23). 

Cost of butter production in winter. T. L, 11 iki ki it ( MinutHotu Slo. Ppt. IS94y 
pp. ,77-0*^). — This is a i<»priiit troni Bulletin . 'i of the .station (K. S. 1?., t>, )> 025). 

Baby herd record for X893, I'. L. Hai.ckku ^.i/iiimsofa Sia. Ppt. IS94. pp. 

— This is ti reprint from Bullotln ir» of the station ^E. S lb, d, p. il28b 

An example for American farmeis anddaiiymen {l\ S. Dept. Agr., Sivtion of 
Foreign Marketn ( irculor 4^ pp. A repiint of an nrtiele on the <lair\ industry of 
I>eiuuark. 

The duck* fattening industry at Alesburg (r/oar. [Hrithh] lid. Agr.y / (ASU7), 
No. S, pp. 28V-1W). 

Baeperiments with turkeys, 8. (^nafiMAN t fihode htmd Sta. Jipt. l/t9Af pp. 2S()-91fK 
ph. 7).^An aeconnt is gi\€m of the work of tho poultry division in breeding and 
raising turkeys, in eontniiiation of Bnlletin 25 of the station (K. 8. Ib, .5, p, 505). 
The report is devoted almost <‘utirely to the diseases of turkeys (see p. 42(5). In 
regard to the us© of part- wild gobblers the following experience is given : 
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''Mr. Tucker, of Prudeuco Island, reared last season SOO turkeys from three-quartor- 
wiJd gobblers funiisbod by the station, and assures ns that while ttieae three* 
eigbths-wild birds were not as iatue, he was able to manage them nil right, and that 
of those that hatched, more lived than of any other lot that ho has ever had, and 
they Avere larger, more nniforni iu si/e, ate heartier, fattened quicker, and were 
pluxuiier and handsomer when ilressod.” 

VETEEINART SaEHCE ASJ> PRACTICE, 

A study of the diseases of turkeys, S, Cu«h>ian {Rhode Island 
8ta. Rpf, /NVV, pp. ph, ,V). — ShMider tapeworms, from ^ to 

18 ill. long, wore fomul in turkeys. The life liistory of taiieworiiis, 
espeeiiilly of ‘J species occurring iu sheep, and of gapeworras {Syngamns 
tracheal is) art^ discussed. 

Earthworms, coiitainiiig iti their bodies endiryos of the gapeworm, 
arc regarded as (jarriers of the disease. Hence, when the ground is 
infected with gai><‘worins it is recommended to saturate the soil with a 
strong solution of common salt, so as to destroy these carriers. 

Various remedies for gapes are mentioned, among them being tur- 
pentine api)lit‘d in the windpipe on tlie tip of a feather and asafethia, 
turpentine, or garlic given internally. Another method mentioned 
consists in causing the fowls to breatlie in llie dust of air-slaeked lime 
falling from a muslin cloth above tb<‘ eoop. 

Other topi«*s treated are State <*ontrol of <*ontagious diseases among 
poultry, precautions against diseases, and Rhode Islaml Rmiltiy Akho- 
ciation. 


DAIRYING. 

Tests of dairy implements and practices, E. E. Emhby (North 
Carolina 8ta, Ilal, lli^pp. 1 1 Jigs, /). — Four trials are rejmrted in 
wlihdi the He Laval horizontal separator was eompared with deep set- 
ting in water and in the air and with tlie Rerngan separator. 

Ill the tirst trial, made Ajiril it to 1), iiicluMve. tlie morning's mdk whh 
divided into 8 portions, one part being set in deep (‘ans in well water, 
anotber part in the air, and the third part treated with the lierrigau 
sejiarator; and the (‘vening’s milk was run through the l>e Laval sepa 
rator. About l-’i lbs. of milk was set in each ease and 40 lbs. run 
through th(* separator. VIu* temperature of the well wati*r ushI w»aa 
about 00^^ F.; that of the air is not givmi. The tabulated results “aeem 
to show, as tar as th<‘ test \vas conducted, that the Rerrigaii f treatment) 
does not save as mu(‘li as was clainuMl. Indeed from the results of the 
trial this inacliine was not as etticient as tlH‘ common plan of deep 
setting in botli air and waiter, and w'as riiueh less etiicient than tlieliorb 
zontal Do T^aval siqiarator/’ 

The second trial wais made for 1 days, tin* last of April. In this the 
Berrigan treatment, setting in well water at F., and the I)e Laval 
separator were compared. The eream obtained by each system was 
eharued, and tlie butter worked ami salted. 
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'‘The Beirtlgati treatment yielded 13.28 oz. of hn tier perlOOlhw. of milk more 
than the Cooley proeemi aa handled, and 5,76 o/. more per 100 Iba. of milk than the 
centrifugal aeparator. In our practice, however, the eentrifagal pro<’eK8 re(|uiree 
considerable less labor than the other methodH. 

Since the llerngan machine is no longer on the market, it i« needloHs to remark 
that some of the ehthiiH for it <lo not Mcein to be Hulmtantiated b> these trials/' 

The third trial was mado in August and was a <*oinparison of the 
Berrigan treatment, setting in shallow pans, setting in <le(‘p cans in 
well watt^r without iee, and the DeLav^al separator. For 4 days the 
evening’s milk was run through the separatoi* and the morning’s milk 
divided between the *101 tier methods. The mean temp(*ratnre of the 
dairy ranged from 70 to 78 h\, and of th<* water in the (’ooley creamer 
from 01) t4> 74' F. 

“With all Ihc can* which could Ik* givMi, siu li as spriiilvliiig the lloor and keeping 
doora closed, tin* temperature was too high for good results m creaming milk by any 
of the meaiiH tritul except the eeiitufugal separatoi. . . . 

“(Comparing the fat in tln‘ Bkim milk fiom kIuiUow and seilinu] lliepcr- 

centttgCH from the deep setting show least t.it. lud w ithstandiug thelngli teiujiera- 
tiire, ex<‘ept on tlie2<l, when some eream was aeeuieuth dunvn down. The reaiilts 
with the dee]» setting at dirteri'iii hoiiia compare fasoiably with the otlnT methods, 
excejd tlie cenliifugal, whu li shows a lieitei rcHult/’ 

Th<‘ results of churning the cream from dillerenl systems are tabu- 
lated. 

In th(* fourth trial, made <luring the winter, tin* milk was s<*parated 
for one week and the following week was set in deep cans in tlie Fcndey 
creamer without ice. The <lata for the creaming and churning are tab- 
ulat^^d. With the se[»arator 527 Ib-^. 0 oz. of milk was used, giving 91 
lbs. of cream, from which 50 Ihs. 1 1 o/, t»f salted butttu* was obtained. 
With the deej) setting <»27 lbs. 11 oz. of butter gave KIO lbs. 5 oz. of 
cream, from wlii<*h 29 lbs. 15 oz. of butter was obtaimul. Tlie fat con- 
tent of the skim milk from deep setting langed from 0.1 to 1.0 ]»er cent, 
while that of the separated skim milk ranged fioin (M15 to 0.1 (ler cent, 

“Comparing the average r«*Mulls fiom both n\ stems, tlu-n* is fccn lo have been a 
loaa from tho Co<dcy H\8tem of It/ZU per cont of the butter fit more than from the 
centrifiigal nyHioni. Tart of this ina\ ha\o been <hH‘ to lack of that expert dcftlK^<»» 
in baiidling the ('oolcy creamer w hich the more thoiough a< ijuaintancc from every- 
day work IumI gnen with tlie centrifugal machine. Out it must also he remembered 
tbla t-t^Mt waH elioaen for the time of year most favorable to the gr;n ity ayatem in tliia 
cliniat<*: and when the eompariaon in made between the poorest result wM'th the sep- 
arator iiml the beat with the gravity setting, there is >et about 8 per cent of the 
butter fat saved in tbe butter by use of the separator, and 1.16 per cent lesa loss 
from handling/' 

The financial result with butter at 2.~M‘ts, per jhxiiuI is given for each 
method. 

.“The centrifugal result is based on 527lf lbs, of milk ; tlie other on 627 b\ lbs. ; total 
milk, 1,155 Ihs, If all had lieen handled by the eeutrifugal neparator at the same 
rate, tbe yteld would have been $22.34. lly tbe same proportion, if all bad been 
handled on tbe submerged sy8t4>m, tbe yield would have been $19,36. Tbo ditfereiiee 
la 12.98 for tbe 2 weeks, uatng 82.5 lbs. or 9^ gal. of milk per day. This makes a cash 
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of 21.3 cts. por day oti that amoitut of milk, or 2i ota. per gallott 6f i^ilk 
in favor of thtM*©iitnfiigul system. . . . 

*‘ThU8, 10 co>v8, giviiig 2 gals, of milk oach dail.^ for 300 days per year, would show 
a differeuce in favor of the <‘(»utrifugal separator of $135,^' 

The results of a sinhlar comparison of the sej>arator aiul deep setting 
in well water at about (JO"^ F. are given, together with the n^sults of 
churning the (‘ream. 

‘'The dl5.2S Ihs., separated for the 2 churnings, yielded 23.283 llm. of fat, of 
which 33.r»3 per cent vas found in the < ieain, ninl from whicli 23.13 His. of Imtter 
were made after sain]>h‘.s had lieeii reniov<‘d for all the tests. 

“There wore 382.303 Ihs. «if milk creamed in the (’o<de;v creamer, using well wat^r 
without ice. In this milk 17.7.”»t> Ihs. of f.it was fotiml, of which HO.lMi jier eent was 
fonml m the cream, which made I.*) Ihs. of hut ter salted tin* sann* as tin* other hint 
been, 'fliih wa.s at tlu' rate of 3.317 l>»s. ol hnlter for 1(H) Ihs. of nnlk, uliereas the 
yield from the separated milk was4.7iC> Ih*^. per hiiiidied of iinlK. The ditferetie© 
then is 0.81<S Ih. of butter, which at 25 ets. a pound, a fair pine, .iinoniits to 20.1 
cts. Oil eaeli 100 Ihs. or 11 gals, of milk. K<*.sn}ts like tin sc would add IV ets, (1.77 
eta.) to the vahn* of 4‘very gallon of milk frmu the use of the separator.” 

Trial of ihv l\ iS. Ilaitfl StparaUir .Vo. .i (])p. 15:1-1.55), — Tin* vesultH 
are given for 14 tests of thi.s .separator, using from 42 to (>5 lbs. of milk, 
Tbe fat vontiMit of the skim milk a^ determimMl by tin* r»aln*o(‘k test 
was at no time more tlian tM>5 jmt eent. Tin* data tor ehurniiig iu‘e 
tabulat(‘d. 

Trial of ihv JOffallon Vivh>ria Hand SvparaU>r\]\\>, I5d-15b). — The 
results of 24 trials with this separator, using from .‘57 to 5S lbs, of milk, 
are tubulated, togtdber with the results of eliuniing. Tin* pen'entage 
of fat in the skim milk as shown by tin* liabeoek test ranged from a 
trace to 0.075, but was usually 0.025 per voi\\, 

“With the r. S. Si'juirator iu 3 Inals, Ihere was .an aveiage ef 11.3 f>er e«‘nt mor© 
butter made than Tluirc was fat in the milk handled. With the \ ieleii.a Separator, 
in the 3 trials in whn h no losses 4»ceiirred, there w as 13.5 ]»er cent more Imtter mmle 
than tluMc was fat in tin* luilk handled.*^ 

Dairy bacteriology, 11. VV. (’(»rsN ( r. >s'. Ihpf. Apr,, Offiar of 
Ej'parimeHt Stations Ilul, ^->7, pp. fO ). — This Itulletin is supplementary 
to llulletin 0 of the Ottice of Hvi>eriment Stations and covers the 3 
years intervening since the publication of that bulletin. It gives ti 
concise and systematic review of the investigation in dairy bfwderiology. 
Tliis is grouped under the. 5 heads, bacteria in fresh milk, various tyja*^ 
of fermentation, and relations of bactcritdogy to geiuTal dairying. 

“The iiiOht iniportant ad\anee.s in dair> hacteriidogy in recent yi^nrn have been in 
the apjdii ation of our dih<oM‘ne« to pnM'tic.il dairying. In guiding the milk pro- 
ducer to hiH best inetbodH of fiirniHliiiig pun* milk, in aiding the butter maker in 
obtaining a uniform and dcsiralde llavor, and in hej]diig the chee»e maker to avoid 
Home of his ditticulties dair> bacteriology lias alreud> done much. In the immoiliato 
future can hoc ntill further practical rcHults, and can, in the light of our kaowb 
edge to-day, feel uintideiit that within 13 years the diKcoverlet* iu baetorlology 
will produce a complete rc\olution in aluionl ever;^ braudi of the dairy induetry/^ 
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2!Ii 6 baotariologgr of Bt Fotexobiirg milk, Zachaubekow 
( No, 18; ab», in Ztftchr. Fleinch^ und Milchhyg.j 6’, No. 
p. 18).-^To tost tho market milk of St. Petersbur^^ for pathogenic 
orgatiisins, the author inoculatwl 80 guinea pign each with 4 cc. of the 
milk* fourteen, or 1 7.o i)er cent, of tho iiioe.nlaled animals dietl, 4 from 
tuberculosis, 5 from peritonitis, and 1 each from infeetion with Jiacillm 
JtetiduHj JHphcoerns* loncrolafm^ and lUiviUus malhi (?) 

Bouriiig of milk and other changes in milk products ( T. S, Dept, 
Agr.^ Forniern* HhL pp, L* t ), — This bulletin, prepared in the Office of 
ExiHiriment Stations, is a revision of Fanners’ Ihilletin 0, It tre/ats of 
the eanses of milk fermentation ; soun es, number, and kinds of bacteria 
in milk; the*souring and other ferment alive <hang(^s in milk; and prac- 
tical bearings of ba<*terioloi 4 y on the handling of milk and on Imtter 
an<l cheese making. 

The Babcock milk test, F. F, FM^:R^ [Sorlh ('aroHna Sta, BuL 
!l:iy pp, lOf-lIU — This is an illustrated ]»opular arti<*Ie largely 

eumpiled. Tins t<*st deseribod and directions gi\en for its use with 
various dairy prodmd.N, including eicam, <‘omi4‘ns4‘d milk, and clieese. 
The com]>ositc test, tin* < otiperati\ 4‘ oi- relati\c \alue plan of paying 
for ndlk, and Ihc Kus.Nian jupette an* aNo c\plaim‘d. 

The detection of adulteiatioiiB in milk, V 1 {Sotth ( aroJum Sto. liuL 

lift, ftp If ' /.vo.'~ThiM IS a n'jniiit Iroin ladletin lU of the \\ meoiisni Station i K. 8. 
H., b p 

Cooperative creameries, I . I. M vfcki ii ( ShnntHoiu stu, ItpL lyu , pp, ihl-loS), — 
TIum i« a ro]>rn»t fniin inilU‘(ii» 10 of tin* station { I'. S. K., <>. p. IMl 

Coopeiative cieameries in Denmark, .1. II. Mom: vi» v nnii < ountni ISentf 
iVar. !l,pp, . n- 

Manufacture of sweet cuid cheese, "I . I . 11 vk< kku v '/ia«psa/ti ista. Itpt. !S94f 
pp, 10i--y\S ), — This m a repinit fiom bulh'tiu rc* uf tlu* station S. H., I>, j», 1139). 

AGRICULTURAL ENGINEERING. 

Farm irrigation, A. A. Mill8( lloh iS7u. BuL pp. I8 ), — 

The results ot o years' nivesttgation are summari/ed under the following 
heads: Amount of water to use and fretpumey of irrigation for wheats 
timothy, and clover; surface and subirrigat ion, night ami day irriga- 
tion, and fall and spnng irrigation for wheat ami timothy ; early and 
usual irrigation for\\lu*at and oats; furrow and <omnion Hooding irri- 
gation for wiieat and eorn; nunibei of times and when to irrigate 
wheat; early ami late and usual irrigation for wheat; and methods of 
flooding for timothy. **Some of the matter has been published before 
|E, 8. K., fl, p. b8d|, wliile a goodly jiortion of it has never been 
reported/’ The ilata are summari/ed in notes and tables, and charts 
ai*e given showing in vertical section the character of the soil ot the 
diflerent plats used in the experiments. The following general sum- 
mary IS given : 

^*(t) Oil gravelly clsy soil, 2 ft. of water were roquireil to prodiioo the best result 
with grmn. Whore tho »oil wa« more saudy 3i ft. were ro<pii?*ed. It is thought 
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tbftt au avi^rage of 2 ft. will be tequlred for moat of the ground that ia to ho 
brought under irrigation in the future in Utah. 

**(2) For wheat, clover, and timothy, it wae found that the intervala between 
irrigations could vary from 6 to 15 days, favoring an interval of 12 days. If the 
interval was 8hortpne<l to 3 days or lengthened to 18 days the results were quite 
disastrous. 

With either fall or spring wheat the yield inoroMsed from 1 irrigation up to 3. 
The spring heat decreased in > ield when irrigated nioi'e than 3 times. 

*^(4) With cither wheat or timothy, wdiere either a cement tile or rock drain wae 
used, snhirrigatioii jiroved next to a complete failure, decreasing the yield of wheat 
by about lU ))er cent. 

*^(6) Day iriigation gave hotter results than did night irrigation. 

There A\as an increase of only about one-half bushel ]»«t acre for either early 
or for late irrioaf ion over the nsual tini© of irrigating. 

There was an increase in the yield of timothj by irrigating in the fall, while 
the A icld of wheat uas slightly less from ground fall irrigated. 

‘‘(8) In distributing watiu* \\e found that the systems whieh distribute it>\ith the 
greatest evenness <»\cr the surface ga\e tlie host results. It appears that our com- 
mon s\ stems may be greatl^ impro>ed. 

“(9) We bine found at this station that the > leld of wheat, corn, and )>otatcH*H is 
decreased by the furrow system of irrigation as eoinpared n\ ith tin' Ihxaling system, 

**(10» It is thought that inu( h more' of the ground th.it is irrigated at all in Utah 
is overirrigated than uiidei irrigated. 

^*(11) The acre-foot, being a simple and dehinte unit, is ns'onimmided for general 
adoption for the division of water for agiit ultur.il purpOH«*s." 

Orchard and vineyard irrigation, K. S. Ri(’ini.\N ( Hah Sta. Jiul. 
39, 2>p. 73-7 ()). — (h'chard irnffatiou , — Thp subjopt of irrigating fruit 
orcliavdK is brietly <liM*usse<l, tlu‘ <|iiestiou being eoiisitlertnl whether 
irrigation may not be almost entirely dispensed with and reliance 
placed on the moisture stored in the soil iluring tire w inter luouthH. It 
is believed that the best plan is to irrigate bnl tVwv times during the 
season, at each irrigating, ]iowev<*r, supplying more water than is 
usually done, sutticient, in fact, to rein li to the deeirer roots. The 
aiiioiiiit should vary according to the. siz(‘ of the trees, young trees 
requiring less water but more frequent applieation.s, w hile after the fliird 
yeiir it is believed tliat 2 or .‘1 irrigations during the season will 1 h‘. all 
that are necessary, about 15 in. of vatcr being given to the plants alto- 
gether. .V metirodused at the station for conliuing the w a tor almit 
the bases of the trees b.v rjieans of planks and heaped-up earth is 
described. The common belief that w’ati»r w ill injure trees by direct 
contact with the base of the trunk is considered (*rroneoiiH. Thorough 
cultivation after each irrigation is insi.sted upon. 

Vineyard irrigation, — This mentions an experiment comparing subir- 
rigation rs. surface irrigation, and i.s larg(*ly quoted from the Annual 
Report of the station for ish;i, ]>. 177 {V\ S. H., 6, p. 580), the exi>eri* 
mmt liaving been (*ontiiiued .since that time and the yield in 1894 
being IS ]>er cent iu favor of subirrigatioii. The experiment is being 
continued. 

Silos and silage, ( . S. Pi r\iB ( r, S. Deyl, Ayr,, FarnasrH* /iut. SIS, pp, 10),^ 

lliiH iH tt popular bulletin prepared b.> the Oflice of Kxperimsut Stations on tbs his- 
tory and construction of silos, the production and storing of silage crops, and the 
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feeding of allege to farm stock. Bound and Sfnuarc silos are descril>ed and figured and 
tbeir cost given in detail. Indian corn, red clover, and sorghiiifi are recoinniended 
ftw silage crops. The cost, coinpoHition, and feeding val ne of silage are gi vcn. From 
tabulated data it is shown that more digestible food per acre is secured from green 
fodder than from silages, and more from silage than fioni field-cured foddei. Silage 
is recomniendetl for dairy and beef cattle and, with some limitations, for shoe]). 

Irrigation, U. U. McDowkj.l (Ktioada Sin. Jiul. :">, pp. 4) — Information, 

compiled largely from puhlications of the C<dora<lo ami Wyoming stations, from the 
Ueport of the British Irrigation FommisHion of ISSl, and from im'inorials toC’ongress 
adopted by the legislatures of Wymniug and Idaho, is given rcgaiding ditferent syi^ 
terns of irrigation, pum]>ing and storage of vater, ;md the nieasnn'inent and division 
of water. The results of c\]>cruneiits with diffenMit niinibeis of irrigations on wheat 
and potatoes and with no irrigation on win at ami «mts during are briefly 

refmrtcsi. 

Measurement of water, A. M. Kyon { Montana Sta, lUd. h, pp. U0~17(i, fipa. ff),-— 
Compiled information on the fertili/iiig value of irrigation walei, the dntv of water, 
the mens lire men t of water tor irrigation purjiosvs, and dev lees lor measuring and divid- 
ing water, with tables show ing the <liseharge over r<M-tangn)ar and trapezoidal woire. 

Fruit and vegetable giowing under iirigatlon, ('. H. Lo\r.sTiii'Tii (KansuH 
State Jid. Affr. l%pi. /.W, Mar, .?/, pp, A brief aecoiint of the methods used 

by the writer in iirigating a f>()-aere orch.nd. Subirngation by means of tiling is 
the method preferred. 

Irrigation ; with an example of its application in the arid regions of western 
Amezioa, A. B. WychoU’ {Joar. Frauklm So. f.pp.24l-:f>U . — This 

is largely statistieal and deals espei-ially with T.n*om:i ('tnuity, Washington. 

Irrigation farming, F ( Wir Yori: (hanfji .huhWiK. !vC,. pp. fitjs.tCt ), — 

This work eontuius chapters on the t*dlovving hiihje<tN: Hislorv of irrigation; 
advantages of irrigation, relation of soils to in ig.itioii ; treatment of alkali; water 
sniiply; eanal coiiHtruetion ; reservoirs and jiomU; pi|M.s for irrigation purposes; 
tliimes and their struct lire ; duty and lue.isureiiicnt of water; methods of appl>ing 
water; irrigation of feldcro))H; irrigation of thcgaiden; irng.ition f<»r the orchard; 
the V iney^ti'd and small fruits; alfalfa; wimlinillM ami pumps; dev ices, appliances, 
and contrivances; snhirrigation and snbsoiling; eominou l.iw of irrigation, and 
glossary of irrigation tcims. 

There is griuit need at tl»e jirosent time of a text-hook explaining fnll,v and accu- 
rately the priiHd)deH and practice of irrigation. Tht‘ present work in a measure 
supplies this need, hut even a casual examination of it will hbow tli.it many of the 
statements, especially in tin' c.arlier cliaptcis. are vague, cxtravagiint . often scientifi- 
cally inacciiral<‘, and in no part can the siiliject he huid to he seientilieally treated. 
The hook contains, however, iimeh useful information regarding praetical methods. 

CoUeotion and stoiage of water In Kansas, K. C. Mi \ivu\ ( A’«asu,s Vniv. (Jaarf.. 
3 (imn), Xo. 4, pp. :i?-?J4). 

Trials of hay and clover making machines at Dailington, England, (\ AV. 'J'in- 
I>ALh (./ottr. Roy. Ayl. Sov. Knyland, ./(/ hit., t, .V<». pp. /y». d ). — 

Eescriptioun of w'veral tedders. 

Seed drills, Uinui.kmann {tfour, Ayr. Vrai.^ 30 (fS93), \os. ftS pp, ]S9-19i: 33, pp, 
t^S0~‘$S4; 34^ pp. J7 1 , jiyn. 39 ). — The results of a t<‘st made in France. 

A simple homemade com harvester, d. Fkahson ( .imer. Ayr. (middtt cd.), tS93, 

Auy.JSt4,p. 141. fiy. 1). 

The use of the farm roller {FUld’my'H landn\ Zty.. 44 {ISOA). S'o. pp. SS7-3S9, 

fiye. 7). 

A horseshoe for moor soils, Tackk (ZIcw/. landte. Rtrsne, (R{93). Xo. 09, pp 
S ). — A wooden shoe is descrihed and figured. 

A marked advance in the baling of cotton ( Tradesman, 1S93, Oct, 1, pp, 33. 36, 
fi§$, compress for pressing the lint cotton directly from Uie gin into cylindrical 

hales is described in detail. 
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Miscellaneous implements eathibited at fekarlingtofi* Bnglimdf C. MassiiaUi 

(ffour. JK 0 ff, Agr, Soo, England, Sd «er,, C (J89S), No, ^8, pp, 9 ), — Among 

the impleuieuts described are tlie Tidstle xuilkiug machine, an overtieacl weighbridge 
foroatUo, rotary potato digger, ‘‘speedy” clmiu, and a windmill with vertical axis 
for the sails. 

Historical and technical papers on road building in the United litates, U. 

Stdnk ( r. iS. I>cpi. Ayr., Offive of Hoad Intiuirg Ituf, 17, pp. 7). —This includes 

a Historical skc'tvh of national road building in tli© United »StatoH, by Kiclimond 
♦Stone; Koad building in Ohio, by M. Oodgo; State roads in New Jersey, by K. O. 
Hjirrison; ]Maeadanii/ed roads, by C. E. Ashbnrner, Jr.; Jtoads, by F. V. (Ireen; and 
Road building in the Tnited States, by Jtoy St«>ne. Tlie bulletin is illustrated eitli 
pictures of a number of w« ll eoustriieted roatls, ineluding the (himherlaiid road amd 
the Wooster pike. 

Second annual report of the Good Roads Association of the Province of 
Ontario, 1894 {pp. 94, Jiyit, 4 ). — Proeoednigs of the seccnul convention of this asso- 
ciation, including the text of various addre^'Ses and reHoIutioiiH and of the bdlowing 
y>a|>ers: “(»<»od roads,’’ h> A. \V. ('ainpli«‘ll ; Road Construction and maintenance,” 
by W. M. Davis; “The statute labor law,” hy J. P. Jinhl; “tJood roads,” b> A. F. 
Wood; “A few jnactical suggestions for the improvement* and nnnnteimin'e of the 
roads of Ontario,” by P. K. Hyndman; “ Historieal roails,” )>y A. Maedougail; and 
“Drainage laws a]»plied to good loads,” by — . Wiiods. 'I'here is also a tabular 
statement of t<»wn.ship <lishnrseinents on loads and hndges in Ontaiio during ISPJ. 

Notes on estate fences, W. Mi‘CnAt’KF\ (Ayl. Sfud<nii<' M'O, ,htltf,pp. 
ISHffiyH, JA). 


STATISTICS. 

Report of director of North Iiouisiaiia Station ( l,onh\un(i Stan, finf. ;7. :d «<t., 
pp. — A biief n^view is ghen of the ne.ithcr during the > ear, with 

remarks on the live stock at the station and on tin* eHtahlishment of a de])artment 
of dairying in tin* station, ainl a r»‘eoid of the imnihi-r of i‘gg« laid b\ fowls of dif- 
ferent breeds from Mareli 1 to July I, ISlM. Thm is intioductnry to aci'ounts of 
experiments at the station, abstracts of whii h maj* he found j'lseuhcri' in Ihis num- 
ber of the Record. 

Annual Report of Minnesota Station foi 1894 < Minnmota .s/n, A’p/. pp, 
i-294 ). — Tliis includes a leport on tin* <»rgani/atioii and uork. treaMir*‘r’s report for 
the liscal \ear ending . I line Jd, ixdl, and .i reprint of Ilnlletins .”11-10, \vhieh were 
issneil during the year. 

Index, 1888-95 {MaamchuHi tin Tlntrh Sfation Indvr io All /tulh}ti»H and Annual 
Jleports ruhViiihtd to Datv, Junv, As/'hpp. 

Reports of director and of treasurer of Rhode Island Station ( Hhode !t,land Sta, 
Hpt. t^93,pp. 1iA-17'> and 71/9-8 JI ). — V general review of the worh of the >ear, a 
catalogue of the exhibit furnished hy the station to the Woild's Fair, remarkH on 
fertilizer inspection, the valuation <»f fertili/ers, iiicteoioIog> , and ynihliiaitioiiH. and 
the treasurer's re]»ort for flic (iscal year ending June .'Kt, 1WW. An appendix con- 
tains an index to the bulletins ami nniiual report for the year. 

Agricultural experiment stations: their object and work, A. C. TitrE (T. *V. 
Dept. Ayr., Offiee of D/‘perUneni StaiionH liul. 7d,pp. Di ). — This is a brief summary of 
the objects, organi/at ion, and uork of the agrirnltural experiment Htations in the 
ITuited States. Popular statements are given in regnnl to the inetbods of station 
work, the buildings and e.piiprnent, the extent of the Htation publications, ways in 
which the stations help the farmer, and the ofllce of Expel iineiit Htatioiis. 

Proceedings of the eighth annual convention of the Aasociation of Amerloail 
Agrioultural Colleges and Experiment Stations ( D. S. Dept, .igr., Dffiee of Experi- 
ment SiatiouH liul, Til, pp. Os s . — This is the yiroeoedings of the convention held at 
AVashiugtou, D. C., November 13-15, lKil4. In addition to the general business and 
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the ^following papen are |ll^eii: ^^Tbe teaching of agriculture/’ W, T. 
Hartia; *^Tbe attitude of the agriouHural colleges toward university extension/’ 
£. B« Voorhees; ’'The coiiperation of stations with fanners’ organizations in experi- 
ment work/' E. H. Jenkins ; " The soientidc work of the Department of Agriculture/’ 
C. W. Dabney, jr; "The work of the experiment stations/’ A. C. True; "What is 
the mission fcf the bulletin ? ” H. IL Ooodell ; What meehanical work shall be given 
to the students of our agricultural colleges!” W. K. Drake; ’‘Faculty meetings/’ 
W. H. Bcott; and "Entomological work in experiment stations/’ IF Osborn. A 
short acconnt of tins convention has already been given (E. 8. IF, 6, p. 257). 

Organi^tion hats of the agricultural experiment atationa and inatitutiona 
with couraea in agriculture in the United States ( r. S. Dept, Agr,, Office of 
M^eriment Stationa liul, pp. fsH)» — This includes a list of the experiment stations 
in the United States, the governing hoards and station stalls, a list of agricultural 
schools and colleges in the United States, with eourHes of study and boards of 
instruction, officers of the Assoeiution of Aiiiencau Agricultural Colleges and Experi- 
ment Stations, officers and reporters of the Associatjon of Official Agricultural 
Chemists of the United States, lint of station publications received during IHH4, 
federal legislation adecting agricultural colleges and expei uncut station.s, regula- 
tions <»f the Fost-Office Department regarding experiment station puhlications, 
rulings of the Treasury De]»ar(iuent as to the efuistniction of the act of Congress 
establishing agneultiirul expenuicnt stations, and an index of tlie names of college 
and station officers. 

The world’s markets for American products— Canada ( U, S. Dept, Agr.y Seo^ 
(hn of Foteign Marletn !iul. 4, pp. Among the topics treated are statistics 
ndative to area and population, agneultnre, dair> interests, ti‘iherieR, forests, wealth, 
customs tanffi, un<l (’omnierce, and consular reports from HO distiicts. 

The world’s markets for American products— Great Britain and Ireland 
( r. S. Dept. Agr , Section of Foreign .\fnrketa Hut /, Sup , pp Reports from 

oonsuls at Liverp<iol, Hull, (ilasgow', Keith. Belfast, and Dnhlui; and ipiotations 
fWim English sources on the agrnultuial c<inditions of the United States and the 
probable competition with British agnculture. 

Monthly crop report, September, 1895 ( F. S. Dept. Agr., Division of SiatUtice 
Rnt. iSOy n. net , pp, Report <in the condition of crops by States, report of 
European agent, and transportation rate**. 

Bulletins of the experiment stations [itorden owd Foreet, S (/S9^). \o. 400, 
The author criticises the mechanical pait of mau^ station publications. 

8 " ' "" 7 



NOTES. 


Floripa Station.— M. S. Moremaii has been employed by the station te inreatl- 
glU;e the injuries by frost to the orange groves of Florida and to report upon the 
best means of renovating the orchards. The station is extemiingits plantation of 
fruit and nut trees and vineyards at Lake City, DeFuniak Springs, and Fort Myem. 

Maink College.— The L of the chemical laboratory of the college was recently 
destroyed by lire. 

Maryland Station.— In connection with the daily experiments rt‘cently author- 
ized hy the board of trustees a creamer} 21 by 40 ft. and a <‘o\v stable 30 by 40 ft. 
have been constructed. The crenniery is to be supplied with a full equipment of 
dairy machinery, and the stable fitted with modem appliances. 

Nebraska Station.— C. L. Iiigeisoll, M. 8., until recenllv director of this station, 
died IVceinber 8, 1895, at (irand .Innction, ('oloimlt*. 

^E^v MrxKO Station. — At the meeting of the hoard of regents December 9, 
A. (irosH, cbeinist of the station and college, was elected vice-diiei toi ot the station. 
During the first w'cek in .lamiary the first farmers' institute for the State will bo 
held at the college. 

New York State SiArioN,— E, H. VooiheeS, director of the New Jersey State 
Station, has l>een chosen director in place of F. Collier, and is expected to egfcer 
upon his duties early in FeUruar}, 18119. 

Oklahoma ColikcjE and .Si\tios —.1. V. Neal, professor of natural science In 
the college, and fonneilj diie< tor of the station, died Deci inber 32, 1895. 

OKI GON Staiiov, — A small d.iiry plant consisting of modern dairy apparatus has 
leccntl.v been added to the agncultuial depaitmcnt of the station. 

l^KNNsVLVANiA C<»LLEGr — A temporal} building containing 2 lecture rooms, seat- 
ing 40 students each, a chemical Inhoiati/iy, and a reading rocmi, is in process of 
erection foi the agncuhiiral dejiartmeiit ol the < ollege, with speeial reference to the 
accommodation of students in tlie short winter conises. 

riAH Station.— The building designed for exjiei imental w«»rk in ilairyuig will be 
ready for use January 1, 1899. 

l^ERsoNAL Mention. — Dr. II. Hellriegel, well known on account of his invoBiiga- 
tions on the nitrogen as.si!njlationH of legumes, died Septenibt*r 24, 1895, at Ham- 
burg, (leimaiiy, at the age of 9t years. 

Dr. M. Miyoshi baa bean chosen ^irofessor of botany of the Uaiveraity of Tokyo* 
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Vor,. VII. 


No. 6. 


Ill tlio <n‘ tho agricultural (‘XpiTiinent stations in tliis 

(‘ouiilry il was fouiMl almost nm*ssary at tlit' outset that they should 
enj^aj;e quite largely in the dissemination <d' general information in 
various lines. In order that tlu* farmers mi^dit understand tlie results 
of original investigations, and be able to apply them on their farms, it 
was ne<a*ssary to explain in a somewhat s\ stematie wa\ what (‘\p(aien(*e 
and research ha<l pn*viousl\ ascertained. Tlu‘ teciinical terms, which 
in some caso'^ it is essmitial to use even in ]>o])nlar accounts of .station 
experinumts, had to be defined: implements and processes with which 
the average farmer was nnacijuainted had to la* described, and in gen- 
eral the agricultural publii* had to be brought up to date as ivgards 
their inlormatiou eoiu'orning the results wddeh pra(di(‘al and seieiititic 
iiujuiries in agriculture had attaineii. More<i\ er, the iiitere.st and sym- 
pathy of ]iraeti(ad fanners had to he secured for the stati(»iis. which 
otlierwise wamld not lunelnaui able tonsieh and benetit the individuals 
in whose servi(M‘ they were primaiil\ w’orking. The stations entered 
heartih into this work, and have ilitfused a vast amount of valuable 
information, 'fhere is no long«‘r any reason why tin* farnuu' in this 
country sliould remain in ignorance of the teachings of the best e\])eri- 
ence and the most can*hd scientifie research regarding his art. If he 
neglects to consider the imjiortiint facts and prineijiles std forth in the 
publications of this Department and of the expmaiinmt stations, he 
ought to blame nolmdy but himself wlieu his more ]>rogn*ssive neigh- 
bor outstri]>s Inm in the struggle for sm*eess. The thoroughness and 
liberality displaye<l by tln‘se institutions in their elforls to reac*h the 
fanners luue excited the favorable comments of all foreign students of 
our agricultural aifairs. 

While we clearly recognize the necessity laid upon our stations 
liitherto to carry ou this educational work and ai)pi'et*iate the value of 
the information which they have diffused, we nevertheless see that the 
devotion of so much time and energy Uy this task has necessarily 
restricted the original investigations of the stations, and in important 
respecds has weakened the experimental inquiries whieli they have 
undertaken. It has also had a tendency 'to give the peojde a false 
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notion of tlie real purpose for ^}>eriinent stations were estab- 

lished, and lias even 1 (m 1 station ofoeers t-o advocate plans of work whieb 
would ei tiler widen the seoix^ of station work far beyond what was con- 
templated when they w^re established, or in the lack of ade(]uate funds 
would reduce theii’ ori<ifinal investigations to a Tuiniinuin, and make the 
stations little nior<‘ than bureaus of information or eominissions for the 
enfoiH'ginent of |>oliee regulations in matters pertaining to agriculture. 

This tendency has been outwardly exhibited in a number of different 
ways. In its general as]>(M‘t it has been illustrated in tlie proposition 
often set forth in the agrieultural ]>ress, or in the written or s|K>keu 
statements of station managers and workers, that th<‘ station is to do 
anything hich may ])romote any agrieultural industry. In a more 
limited ami insidious way it has been sliown in turning the e<inege 
farm over to the station to run as a kind of “exhibition” farm, in eon- 
ducting dair\ sidiools or creameries in which a minimum of experi- 
menting is (‘ombineil wdth a maximum of iustruetion, in advertising 
patente<l imjdements or a])iairatus A\hU'h it might be useful fcu’ tlie 
farmer to buy, in making extensive exhibits at fairs, in publishing 
addresses or ])roeeedings of farmers' institutes, in aiding in the enforee- 
ment of State laws, in sending station ollieers to treat tlie diseiises of 
animals, or to give p<‘rsonal adviee to farmers regarding the best ways 
to (‘oiidnet their farms. 

Xow, liowevin- useful some of thesi* things may seem to be, and how- 
ever Justifiable to a certain extent as a means of stimnlaling the inter- 
est of fariiHTs in the work of the stations, unh^ss tln^y are eonscjoiisly 
regarded as mere niak(‘shifts and are us<‘d as a unmans for expanding 
and strengthening the original iiuestigations of tlie stations, they con- 
stitute a great ]>cril to the ultimate success of the experiment station 
eiiter])rise. Already in a number of phwci^s the stations have reacluMj 
the ^‘parting of tln^ wa>s." Hither the station must abandon very 
largely its function^ as a l>ureau of information and Hlm^ation or it must 
allow its original investigations to be dw^artinl am) weakened. The 
severe ami rigid conditions imjiosed ujion the investigator in these days 
eun not be made to eonform to the recniireinents of multifarious duties 
in administration or instruction. Th<*re is a necessary specialization 
of effort in tliis as in other directions. The 4*ollege ]>re8ideiit is no 
longer ])rimarily a scholar; the tea^dier is likely to have tiM> much work 
in instruction to be either a gooil exe<*utive oHiC/er or a suex'essful inves- 
tigator; the investigatoi’ may be a very ]>oor instruetor or mlminis 
tralor; the manager of farmers' inst it ut<‘s or county fairs may be value- 
less as an experiment station worker. The old saw about ^\jack of all 
trades and good at none” lias a broa4ler application than ever liefore. 
It may apjily to an institution as well as to an imlividual. 

TlKM^xjicriment station was established to make experiments, Tlie 
closer it sticks to its “trade'’ the greater will be its suecess in the long 
run. It docs w^ell io refuse to do a great many things wbieh migiit help 
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agricaltnre. The edncation of the farmer retjnires other agencies. 
Police duties relating to the protection of his interests against fraud 
or loss may wisely he committed to State bureaus organized for the 
])uriM)ae. If the experiment stiition will thoroughly bring to him such 
aid as exi>erimental scieiu'c, with its ever-widening range of operations 
can aflbrd, it will perf(»rm the highest kiinl of service, and in the secjnel 
will obtain the Ix'st reward in the (ionfulence and esteem of intelligent 
practical men. 

The introductory clause of the TTatch act has a[)parently misled 
many iieople more or les^ intimately assewiated with the* experiment 
stations. The stations are undoubtedly ‘‘to aid in acquiring and dif- 
fusing among the pc'cqile of the rniteci States useful and practical 
information on subjc'cts cc>nnect(*d with agriculture,’' but this informa- 
tion is to l)c obtainc'cl by couciucting original rcsc'arches and verifying 
experimeuts, and (he moiu'y from the National Treasury is given solely 
“for the purpose of laying the nc‘ce.ssary expense's of conducting inves 
ligations and experinients and ])rinting and distributing the results.” 
It is very clear that this act did not c‘outemidate that the stations would 
be general agents for the ])romotion of agriculture. Tlieir ojicrations 
were not to interfc*re in any way with the work of vStatc boards or com 
missioners ol agricultiiic. A large*, elistincl, and important tie*ld of 
work was jdainly marke*il out for the stations in the organic act, and it 
will be* well for the agriculture of the United State's if they arc ke*pt 
within tlu'se timit.s. 



su(;(;iiSTi()NS r)R iNViiS'ri(;AT]()NS in vi:(;F;rAinj- piiysi- 

{)L()(;Y, with SFHCIAL RliLATION TO ACRRTILTURM 


By Dr. (iroiK.K Ijxcoix Goorati , 

Itsher VrofvHHor of Natural Ifislorif and Dnecior of the liotanu f fa? den, Harvard 

VnUerHitif. 

It is tlioufjlit that a brief synoptical review of some of the oi)en qnes 
tionsin vcj»etablc physiolo^jy which have a b(‘arin^ on the cnltivalion 
of plants may assist our experiment stations in the pros(‘ention of their 
useful work. The nritcr does ]iot forget that some of our vstations are 
incompletely, if at all, e<iiiippe(1 for the invesiif»ation of the problems 
proposed, nor does he fail to realize that it W'ould be ]»oor economy if 
these iiroblems were attacked by all the stations at on(*e. 

But it seems clear that the stations whicli may be provided with 
appliances in the department referred to can, by a Judicious division of 
labor with their associates, carry forward to successful issue some of 
the (luestions in vegetable idiysiology which have a general and others 
which ])ossevSs a deep local interest. 

This division of labor is of importance. For examide, while it would 
be a waste of energy for stations in our drier Southwest to busy thene 
selves with inquiries which could be more naturally a])proached at the 
stations in the moister atmosphere of the Atlantic States, there arc cer- 
tain (luestioiKS whic.h jiroperly belong to the former. Exactly how.this 
assignment of queries and work should be effected it is no part of the 
present pajier to suggest ; the task at jiresent in hand is merely to set 
forth in their jiroiier relations and perspective the (|ueries which ought 
to be solved satisfactorily and speedily and under the most favorable 
conditions for exhaustive inquiry. These (juestions can be better under- 
stood if we glance first at the plant as a whole. 

Ordinary cultivated plants, the only ones we are to examine, are com- 
plicated machines for the reception of inorganic matter, which, under 
the influence of solar radiance, becomes transformed into organic matter. 
Vegetable physiology engages in the attempt to unravel the tangled 
skein of relations which exist between the first and last step of this 
series of activities, 

4dB 
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Reduced to very Riniple terms, a plaut, considered as a machine, con- 
sists of microscopic masses of living? matter (protoplasm) inclosed in 
protectinfi walls of <‘ellulose, throu^jh which run communicating threails 
of protoplasm of extreme tenuity by which, with few exceptions, all Ihe 
separated masses are brought into a coordinated community. 

This living matter, like the living matter of animals, requires food and 
oxygen; but Just here comes in a difference which distinguishes plants 
from animals, namelj'^, many jdants, through the agency of chlorophyll 
granules embedded in their living matter, can, in the sunlight, make 
organic matter out of inorganic materials; and this organic substance 
is primarily the food which living matter of all kinds uses in its activi- 
ties. In plants this organic matter is transformed into all the jiroducts 
of vegetation useful to itself and utilizablo by man. To obtain this 
food and the various substances derived therefrom in plants in the best 
form and (‘heapest manner is the aim of the different processes of cul- 
tivation of the field, forest, and garden. 

We are simply to (‘xamine the problems which concern the machine 
and its operations. 8uch problems are Iwofold, dependent on their 
general and siiecial character. For the most part, the general questions 
can be most successlully attacked at some central point, but the 
special application of general results to local peculiarities belongs to 
the stations in the regions vrhere they can be investigated under the 
best conditions. In our synoptical survey we shall point out both the 
general and sjiecial questions vhiidi seem most pressing at thistime. 

Our sur\ey is to deal chiefly \\ith the plants which have been under 
cultivation for a longer or a shorter i)eriod, and which have thereby 
acquired acertain sort of helplessness v hen left to themselves. Shortly 
after tin* fostering care of man is withdrawn from such plants changes 
are observed in many particulars, and this sensitiveness to modifica- 
tions ill the surroundings must be borne in mind by all exiierimenters. 
Although it is not always ]>ossible to draw any line ot demarcation 
between different degrees of cultivation — for instance, in the case of our 
pasture and meadow grasses — the distinction which has been referred to 
should not bo forgotten. While of course many, if not most, of the 
results of exiieriments on wild plants <*an be regarded as applicable to 
cultivated jilants and vice versa, it will be safest in these present sug- 
gestions to keiq) in mind the fact that cultivated ])lants are specially 
under examination. The questions which are most inqiortaiit as con- 
cerns cultivated plants fall under tw7> heads, namely, those w^hich deal 
with the vegetative organs and those which have to do with reproduction. 

VEGETATION. 

The vegetative organs — the root, stem, and leaves — bring th(‘ individ- 
ual plant into relations with its surroundings. Roots take from Ihe 
soil the water and the relatively small amount of mineral salts needed; 
by the stem these are transported to the green tissue, chiefly of leaves, 
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where under the influence of light the wnter is combined with carbon 
appropriated from the carbon dioxid of the atmos]>]»ero, and thus is 
formed the primary imodnct of photosynthcHis. This undergoes changes 
fitting it for inimedinte use in the economy of tlie idant, or it is pre- 
pared for storing Ibr future use. It would 8<‘em at first as if thes(‘ three 
groni)8 of organs must be ecpially under the control of the cultivator, 
but, as a matter of fact, it is only the roots which can be said to be 
under control in most of our j)lants grown out of doors. W<‘ can prune 
trees, graj)evines, and the like, to gain special ends, or we C/an remove 
leaves from som(‘ of our herbaceous vegetation ; but these modifications 
of stem, branches, and leaves are, after all, inconsiderable when com- 
pared \\ itli the control of the roots in pra<*tieal cultivation. ( V)nsidcrcd 
from this jxrint of view, the subject of roots involves a consideration of 
the soil in which they live and work. This fact must be borne in mind 
lest it be thought that in thes<^ suggestions an undue ])rominen(*e has 
been given to the soil. It must not be forgotten thai an examination 
of the physical and <*hemical relations of soils to cultivated plants 
involves the most vital questions of a iu*acti<*al nature in regard to 
vegetable idiysiology. Of course, in experiments on a comparatively 
small scale, and under glass, it is possible or even easy to modify the 
conditions of heat, light, and the amount of carbon dioxid within reach 
of plants; but, on even the humblest lot of ground devoted to open-air 
cultivation for the sake of profit, it is the soil alone which in the long 
run we can juodify almost as we ]>lease. 

Soil — General eonshlerationH . — At first sight it would appear as if the 
only physical character of the soil of much importance in the cultivation 
of plants is its fitness to serve as a mechanical support to the roots, and 
to hold witliin easy reacliof the absorbing organs certain indispensable 
inorganic materials. 

Although such adaifiability to adequate mechanical support is of 
prime importance, it is conjoined with certain teatures, likewise ])hysical, 
which must be duly considered. There is not one of these features 
which may not fairly demand at the hands of our exi)eriment stations a 
reinvestigation with si)ccial reference to local peculiarities. Tn fact, 
the excellent work doin' in this direction only emjdiasizes the necessity 
of more extensive local study.^ 

Among these features are to be particularly mentioned the following: 
(1) the degree of fineness of soil i)articles; (2) their dominant shape; (fl) 
their relation to water and aqueous solution ; (4) relations to the atmos- 
l)here; (5) relations to temperature. To vsome extent, of course, these 

>In our couutry, work in this department by E. W. ITilgard and M. Whitney has 
been of the highest order. Their experiments indicate with clearness the direction 
in which further advance is possible under the limitations of station farilities. 
Excellent contributions have been made by many abroad, one of tlie most accessible 
restatements of the whole subjoot being by Wollny (E. S. R., 6, p. 761, etc.). A well- 
proportioned r<58um6 is given alsf> by E. 11. King, in his treatise, The Soil." 
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relations are correlate<l, and it is almost impossible to (jonsider one set 
of them without taking into aeeomit the others. 

The degree of fincnenfi of hoU . — ^There are many kinds of apparatus for 
ascertajiiing this, but none of them have fully satisfied the demands of 
investigators. The aj)p]iances fall naturally under two heads, according 
as they deal with dry soil or with soil in water. Hoth these sorts of 
sifting give good ai)proxiruato results which answer for most ])ractical 
purposes, and it is desirable that they should l>e, as far as j^ossibhi, used 
in conjunction. The results of such mechanical analysis are surpris 
iiig in two waysj they reveal enormous differences between soils \\hi<*h 
may appear on casual inspection to resembh^ om‘ another closely, and 
secondly, they show how vast is the extent of surface of soil parti(*les 
in the case of our finest soils. 

Tlie positive results which havc^ been already' obtained in our most 
westerii station and the coni])arison of the soils there studied Avith the 
soils examined l)y the same observer in the east show conclusively 
tlu‘ imjiortance of this si)ecial investigation. 

A brief r(*feience to some of tin* more recent statements regarding 
fineness of soils and its bearing on the at'tivities within the ground 
will sulfice to make the imj)ortance of tlie subject very clear. Accord- 
ing to l\r, Whitney,' tlu^ a]»proximate extent of the ‘^surface area’^ of 
the grains in a cubic foot of the soil in tlie river terrace district of 
Maryland is over 100,000 square feet, and yet this soil has more than 
oO ])er cent of emiit.v space within the dimension stated. In 1 gm. of 
the subsoil of the rivm* terrace, Dr. Whitney found ajiproximatelyover 
11,000,000,000 grains, while in the subsoil of the Trenton Tamestone he 
estimates the number at mon^ than twice this tigure. From such 
results are drawn conclusions as to the best fineness of soils for certain 
crops, and thus the subject assumes the highest interest in its apjilica 
tions to vegetable physiology and to agiieulture. 

It is everywhere recognized that the degree of fineness has an 
imj)ortant b(‘aring on the solubility of substances, and this feature 
must therefore be taken into account when the availability' of a soil is 
under consideration.- The relations of the degree of fineness of soil 
jiarticles to the nature and intimacy of their contact ’ with the absorb- 
ing hairs on the younger parts of roots must be mentioned as iner(*asing 
the importance of the subject from a practical point of view. 

Obviously this (juestion of tineness brings also into prominence the 
ditterent means for pulverizing a soil and changing its character by 
difi'erent modes of tillage. There have been numerous experiments in 

^ Maryland Sta. Upt., isai (K. S. K„ t, p. 17). 

**The valuable iuve8tigati<m by W. U. and H. 1>, Rogers <‘OTieerniiig the solvent 
action of waters indicatcH ono of the best methods tor the investigation of this 
subject. 

“This is conveniently examined in soodliiigs of our cultivated jilants andean be 
most satisfactorily studied under a lens of wide fold and low power. 
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this department, but there ought tiO be many more of a similar charac- 
ter for purposes of wider comparison. If they are accurately conducted 
they can not fail to lead to more intelligent methods of cultivation in 
the loc.alities whence the soils are taken. 

There is another subject akin to that just reviewed, namely, the possi- 
ble bearing of excessive fineness of the soil, and its coiiseciuent impen- 
etrability to gases, upon the distribution of large trees in i)arts of our 
country. According to Prof. J. 1). Whitney,^ “the physical character 
of the soil of the ]>rairies, and esi)eeially its exceeding fineness, is 
prejudicial to tlie growth of anything but a superficial vegetation, the 
smalliu'ss of the particles of the soil being an insuperable barrier to 
the necessary access of air to the roofs of a deeply-rooted vegetation.’^ 

We ha\ e here a (question in vegetable physiology of tlio widest possi- 
ble interest, which is susceptible of experimental study at our prairie 
stations. As in a good many other instan(‘es, it is difficult wholly to 
lay aside all pre(*oiM*eived opinions and approach the investigation 
without ])r(*jiidice. The exjdanation of tlie tretdessness of tlui prairies, 
embodied in Professor Whitney’s statement, secuns, at the outset, inad- 
equate to account for such a striking and widespread eondition, but the 
more the exjda nation is examined in the laboratory, the more satisfac- 
tory does it ap])ear. It can be better studied out of doors at the stations 
located in that area. Protessor Whitney’s interesting suggestion should 
stimulate e\])eriments in tlie direction of ascertaining wlietlier there 
are any trees betbu* adapted than others to the peculiar soil eonditions 
which then* prevail. 

It is AN ell kiiowai to botanists that there is a wide difference between 
plants as regards the amount of oxygen needed by their roots, a differ- 
enee illustrated by our aquatics, our species growing on the shore, 
and those which thrive only in loose, dry soil. Further, it lias been 
exxierinientally demonstrated that in some species tolerance to a dimin- 
ished 8up])ly of ox.Ngen ibr the roots can be <*stablished early in the 
life of individual plants, and, in a few »species, we have amphibious 
forms occurring sixiiitaneously. In connection Nvitli this subject the 
whole matter of soil ventilation, Avliich is well summarized by Professor 
King,* takes on a ncAV signiticance. 

Shape of soil pari ivies , — It is rare to tind the very minutest soil 
l)arti(*les regularly sidnu ical ; they arc mostly brokt*n and irregular in 
form, and ])resent under the mieroseope evidences of the most varied 
action of meehanical and other forces. Jf this irregularity is taken 
into account, it modi ties to some extent the coneliisious given as to area 
of soil particles in a given case, for siicli irregular fragments pack 
together in a manner quite different from w^hat they would as spheres, 
and this changes, of course, tlieir relations to Avater and to the air in 
the ground. 

’The United StJit<^8. Ky J. J>. Whitney, ISSi), p. 211. 

^ Kings treatise, The Soil, p. 248, has sumo A’^aliiable suggestlous regarding the 
Ways of intiueneing soil ventilation. 
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Sy8temati(5 microscopic observations of the dominant shapes of the 
particles in different localities would be a valuable addition to knowl- 
ed^ce in this important field. 

Relations of soil to water . — These ju-esent for investigation many 
physical and, indirectly, physiological questions which have been much 
studied in a general way. From the results of such observations it is 
now known that ditlercnt soils differ most widely in tlieir capacity to 
retain the water which (*omes upon them. Moreover, there are extremely 
wide differences in the kind and amount of movements of water in the 
different soils;* all these matters require in their bearing on cultivated 
jdaiits to be reexamined in different localities. The apparatus for such 
studies is simide and can be improvised from the usual stock in the 
chemi(‘al and physical storeroom. VV^ith even the simplest apparatus, 
results can be obtained which would throw much lighten the important 
matters of irrigation and of drainage. Furthermore, experiments on 
a somewhat larger scale than is usual in a laboratory can l)e (*arried on 
at any of our stations under natural conditions which would be of 
immense* value as object les??ons to the farniei's in the region con<*.erned. 
It may be said in general that such lield experiments may 1)0 of the 
grealest value in all our districts. When to this is added the vseries of 
^experiments on the withdrawal by soil x>articles of matters dissolved in 
the liquids of the soil, the value of such observations must become 
aiiparent to everyom*. The geiieralia are well und(‘rstood and are 
ac<tessible in niinuMous publications, but these should be supi)lemented 
at the earliest possible j)eriod by S]>ecilic ex])eriments in widely sepa- 
rated stations. The draft on tinn* is comparatively slight, and it would 
many times rejiay tor itself. 

Tin* recovery to fertility of extiuisive regions which need only water 
for their successtul emjdoyment as arable lands is a problem of vast 
importance. The special conditions of water supply for irrigation are 
to bo examined by engineers, but the e(|ually pressing fpiestioii'* as to 
the fitness or unfitness of a given soil to receive and utilize the water 
brought upon it belong to the de])artment of vegetable physiology. 

A saline accumulation may go on under certain conditions to such an 
extent as to render vegetable life impossible, and it is therefore of 
prime necessity to ascertain the relation which jiossible drainage beai’s 
to the withdrawal of an <*xcess of alkaline and earthy salts from the 
soil. In some cases at least such salts appear to b(*. brought up to the 
surface by capillaiy ])rogress of irrigation water whhdi had reached 
some depth, as llilgard has shown, and this acjcum illation at the sur- 
face becomes highly dangerous to the crops. Obviously this great 
danger is increased if the irrigation water which was su]>plied was 
originally loaded with a large amount of salts. The <*haracter of the 

^Tho Soil, F. H. KiDg, p. 154, and following chapter. Also M. Whitney, Relation 
of Soils to Cro])S, IT. S. Weather Bureau Bui. 4, p. 90. 

-In this important and contested field, the Govenuuent treatist's and Whitney's 
United States, Supx>lement No, 1, Irrigation, should he carefully compared. 
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salts and tlieir distribution in the soil must be examined in special cases, 
and further action must be based on an intelligent interpretation of 
results ff su(‘cess in the cultivation of crops on irrigated lands is to be 
looked for. 

lielathm of noil to oauvs. — ^Tlie gases in the soil dilfer from tlie 
atmos])]iere above the surface, and the proportions of the admixtures 
there are constantly changing. Not only do the gases effect changes 
in tlie cliaracter of the soil, but they themselves may have their (;har- 
acters much modified by contact with it. It is everywhere known how 
speedily dry or (‘ven moderately moist soil will dispose of gases offen- 
sive to the sense of smell, and this remarkable i)ow(t may be cited 
as an illustration of the class of relations now under consideration. 
Wlien se\\ag(^ Hows over a receptive soil its character is immediately 
modified by contact. The otfensive smell disappears, the composition 
is changed by withdrawal of ccTtain substances from solution, and 
the residual water may escajre almost free from solid matters. This 
extraordinary power of soils is utilized for the disposition of sewage 
on a large s(*ale in the vdcinity of a few citK^s, and has met with a fair 
degree of success as a sanitary measure. But it is more than this 5 it 
results in placing certain matters which are needed for the Jiutrition of 
plants in (*ontact wdth the fine soil jrarticles w itliin reach of the root 
hairs and in a form easily available for ap])roi3riation. 

To determine whether this jrrocess is not applicable in C/crtain locali- 
ties to small (iommunities, or wdrether it may not be modified in some 
way so as to be more gener*ally used, is a task wdiich belongs on tire 
one hand to boards of health* and on the other to our stations and their 
coadjutors. Oodperatiori in this task w^ould certainly lead to useful 
changes in local treatment of the subject and check enormous w aste. 
The degree of fineness, the composition, and the c.onstitution of* the 
sxrecial soil and its delinite relations to w^ater’ and to gases must all 
pass iindm* consideration with respect to this important matter in any 
given case. No (piestion in appluMl vegetable physiology is more press- 
ing than this. 

fSoil tempi raturvH, — I >y improved instruments of jirecision it is now 
possibh‘ to obtain more accurate j‘esalts in regard to soil tempt*ratures 
than at any previous jieriod. The importaiujc of trustworthy observa- 
tions in this department, which so closely touches plant life, will be 
best apj)re(*iated by the consideration of the many relations which exist 
betwemi the rate of growth of plants and the available heat of their 
environment. The warmth of the soil as a condition of ]dant growth is 
even more important than the heat of the atmosphere. It is, moreover, 
a question of the retention of heat by the soil, as well as its reception, 
wdiith must be taken into account.-* In gencu'al, the practical facts 

^ Sco the r« ]»()rts of tlio MasHucliUHettB Jihd other Slate UoaidH of Hoaltli. 

-*(*oiupaio l*oiiL{illow’s Soil TeinperaturcH, a HericH of researches at Hoiighton 
Farm, and see also a description of a new instrument for ascertaining soil temperse* 
turos, devised by AVa^rreu aud Wbipple, in Amer. Met. Jour., vol. 12, p, 35. 
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relative to this are well known and are fully acce])ted by all who have 
given attention to them; the application of these general princii)les to 
special cases would be much fa<*ilitated by intelligent observations in 
different localities. There are involve<l in ^nucJi observations many 
complex questions of exjmsure, of the inQveinents of water received and 
retained, and of the color of the soil, all of which are of importance 
and must be studied for each locality by investigators there. 

Akin to this is the iinjuiry many times undertaken ^\ith varying suc- 
cess to as(*ertain the intluence of ])lants upon the temperature of the 
soil on which they grow. This is especially important in the case of 
forests, owing to the part they play in the treasuring of water for 
steady instead of capricious supply. 

Chemical reUiiions of soil . — The development of the topi<*> requires 
next the consideration of the (dieiuical relations of soils. There is 
reason to believ^e that this subject has lost a great deal of its interest 
to vegetable ])hysiologists since the introdu(‘tion of the excellent meth- 
ods of water culture. The results of exptTimenIs in water culture are 
so striking and so free trom possible error by compli(*ation that they 
deservedly occupy a very high place among modern methods of inquiry.^ 
But although the study of the action of chemic als upon soils and upon 
the plants \\hich grow therein is far morediilicult than researches as to 
solutions, it should be piosecuted as a special and practical matter in 
many localities. 

The results of the remarkable researches at Kothamsted^ are at the 
command of all our stations and indH*ate fully the direction in which 
supplementary researches in special districts could be undertaken with 
pro tit. 

Much remains to be done in the investigation of special fertilizers, 
a subject which has been much studied in a careful manner by many 
of our stations. A large proportion of the woik done in this depart- 
ment in the United States is of a high order, and shows beyond ques- 
tion that it can be still further prosecuted to advantage. Especially is 
this the case with regard to the collateral questions which have such a 
close connection with the profitable cultivation of croj[Ks, namely, the 
weathering of soils (more particularly the humus-bearing soils); the 
effect of mixing soils; the time, depth, ami (*loseness of plowing; all of 
which by tlHjir mechanical and their indirect chemical results modify 
profoundly the i^^lations of soils to crojis. A careful investigation of 
the literature of the subject will reveal the necessity of additional local 
researches regarding all the above. 

It appears as if ex[)erimeuts in regard to the ridiculous waste of 
manures now cause<l by jdacing them in many instances u])oii the 

* In Detmor^ft PUanzenphysiologisclni Praktikuni ; in MacDougars and other experi- 
mental phyBiologieH, explicit directioim for tlim are given. 

^ See alHO the Lectures under the Lawes AgricuKural Trust, and the romarkahle 
reports from Kothamsted, covering a long period of tune (Ottiee Kx)>t. Sta. Buis. 8 
and 22). 

13X46— 6——— 14 
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ground at tlie wrong tiino miglit remedy an evil which, although most 
prevalent in the suburbs of northern cities, is not (*onlined to them. It 
is a regular ])raetie<i in some places to spread fertiliztus on ground 
which is frozen liard. The tirst superticial thaw, especially if accom- 
panied by rain, carries off an important part of the manure and it is 
irrecovcTably lost. Such waste, in defiance oT all laws of economy, 
might ])ossibl3" be checked by the publication of authoritative results 
of careful e\periments. 

Akin to this general subject of manures stands the question as to the 
relations of microbes to the soil and to cultivated plants.^ 

The processes by which, through thi» agency of baiderial life, com- 
paratively inert nitrogen compounds are transformed in the soil into 
active and available com])ounds are now fairly well understood, and 
this knowledge controls intelligent agriculture. There are, however, 
some minor matters eoiniected with particular oiiditions which demand 
revision. 

The subse<iuent loss of active nitrogen comjxmnds by tlie ciuious 
reverse proc(‘Ss know n as denitriticafion is among the most imjiortant 
subjects. It must sooner or later engage the attention of investigators 
from the jiracdical point of view, who will concern themselves with 
means for arresting the activity of the microbes by wdd<*h useful mat- 
ters are converted into useless ones. Few questions in any dei)artment 
of vegetable ]>hysiol<)gy iiresent greater dillieulties than those wdiich 
iinolve the* inierobes assisting in nitrifying and denitrifying ]>rocesses. 
To augment the benetieial activity of the one without increasing that 
of th(^ other might a])pear to be almost hopeless. 

('oiie<*rning the enormous imi>ortance of an allied sulqeet, namely, 
the relations of ba(*teiia to the free nitrogen in the soil, there can be 
no doubt. The earlicvst results in this dejiartmeut of investigation yveni 
not such as to eii(*<uiragc the attention of ])ractical men. l>ut since the 
<lctectiou of the curious symbiotic connection betw een certain bacteria 
and the life of Fapilionaeea*, etc., the matter has taken on a new^ interest 
for all. It is now' considered certain that, by means of this intimate 
relation existing between them, the latter are able to appropriatcy in 
considerable (piantity the free nitrogen in the soil. 

Exactly what the process is by which this apiiropriation is effected 
is as yet not fully understood; it is not jmsitively known in wliat way 
th<‘ ])laiit by means of its (;oadjutors is able to change inert free nitrogen 
into effective (‘omtiounds for its own use. But that certain plants have 
this power is now beyond reasonable (j^estion. The inquiry as to the 
<*xtent oi this extraordinary faculty must be considered in each district 
for itself. 

It haj)])ens that two of our plants present at the South j)arti(‘ularly 
advantageous opportunities for settling some points m this matter. 

•A lurge part of this work has hecu <lone iii(iorinan> andi)ul)lished in thestatioue 
records (iiundw. Vers. Sta.). See DehcraiiiV account (K. S. R., 6, p. 353). 
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TheHe plants, it is lianily necessary to say, are the varieties of the 
‘^cowpea’^ and the ‘^peanut.’’ Both of these have been examined in. 
some of their relations with some degree of care, but much remains to 
bo doneJ 

The examination, then, of these three groups of microbes, associated 
with the i)art which nitrogen plays in the soil, belongs to our experi- 
ment stations whhjh are supplied with appliances for bacteriological 
research. The dilliculties of the investigntion can not be disguise<l, 
but these are more than ecpinled by the commanding imimrtance of tlie 
in<|uiry in this deiiartment of vegetable physiology. The excellence of 
the results obtained already by Atwater and others in our country 
demonstrates that under the conditions of our stations great additions 
can be Jiiade to the knowledge of the subject. 

It is more than probable that some of the nnsolve<l questions regard- 
itig success in the rotation of crops may be connected with bacterial 
activity as intimately as with more, obvious chemical a(*tivities. Uac- 
terial iiKxuilation of soils will assuredly assume great iinportainie as 
soon as its i)ossibilities become better known. 

It may ultimately prove that the pc<*uliar diiVerenees between certain 
contiguous soils in certain districts may be strictly dependent on the 
special microbes characteristic of them, and thus would be exi>lained 
the impossibility of restoring, through the agency of fertilizers alone, 
to some kinds of exhausted soils, that which gave them their greatest 
value. It is understood that certain tields in ('nba w^hich once yielded 
tobacxx) of the highest^ order of excellence do not m)w% even under skill- 
iul employment of fertilizers, pnxluce the same type. The vigor of 
the plants is as great, and the weight of the crop as high, but it is said 
that the peculiar llavor is no longer ])rocurable. It is ditlicult to 
believe that the difference in llavor can bi^ wholly a matter of curing, 
since tobacco grown on the tields close by may possess the more desir- 
able character. The (luestion lias many phases which it would be 
desirable to examine in the virgin and in the exhausted soils of our 
midille Htates. 

The remaining (luestions relative to the vegetative organs of our cul- 
tivated plants concern themselves chietly with the amount of water in 
plants at different periods of development 5 the rate and most favorable 
conditions of the production of organic matter; and its subsequent 
changes, all of which are intimately correlated with the activities previ- 
ously spoken of. o one of these subjects can be w^ell considered without 
the others. 

The amoimt of water m different j^lanU , — The determination of this is 
not difficult. Especially is this the case in those parts whiidi are to be 
used in their comparatively dry state, such as timber and cabinet w^ood. 
But the importance of ascertaining this condition at different periods 

^Compt. Keud.^ 117 (1893), No. 5, p. 298. PublicatiouH of tho Touuessoe uml Louis- 
iaua Experimout Stations, 
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-of growth or at different seasons of the year will be appreciated when it 
is remembered that the value and durability of wood is distinctly cor- 
related with its condition at the time of felling. The amount of water 
contained in wood and the percentage of cells and condition of starch 
and other food materials in stems at different seasons might well be 
ascertained by all our stations. As in other eases, generalia can be 
applied, but it would be better to have different data obtained by specific 
and local studies. At present such data are exceedingly imperfect. 
This subject is obviously allied to the interesting one of harvesting. 

The period of ripening of the seeds in the (jase of our cultivated plants 
is one of great (iheinical activity and extraordinary changes. Among 
the most remarkable of these changes is the withdrawal of water from 
certain parts preparatory to their complete or i)ractically complete dry- 
ing. This involves a good many curious problems regarding the plants 
in the succeeding generations which have a more or less important 
bearing on the lime and the method of harvesting. Those familiar 
with the literature of the subject will concede that the matter needs a 
reexamination in the different localities of our country where the sta- 
tions are situated. 

There is a kindred subject that should be mentioned on account of 
its probable bearing on the value of one of our most highly prized 
crops — namely, tobacco — and that is the change which takes place just 
after-the harvesting of the leaf. The changes usually grouped under* 
the name of fermentation have much to do witli the development of 
the peculiar qualities wliich mark differences between the leaves from 
different localities. It has been suggested that these (dianges are 
accompanied by bacterial activity or dependent upon bacteria alto- 
gether, and that a knowledge of the si)ecial bacterial form involved in 
each case miglit throw light upon the differences recognized in trmle, 
and this suggestion has led to good work on the subject. And though 
the results have not as yet been very encouraging, there is no reason 
for relinquishing the search for the cause of those differences. 

It is also of great importance in connection with this subject to 
determine with more accuracy than heretofore the relations which exist 
between the character of the leaf and the fertilizers used in the culti- 
vation. The differences are very subtle and in some cases are not 
developed till it is too late in the course of the experiment to make any 
changes in the <jonditions, so that investigations of this character are 
environed with perplexities and discouragements. But the striking 
results obtained at- the Connec.ticut Station show how promising this 
outlook is. It is to be again and again enforc.ed that while it may be 
possible to apply some of the general conclusions reached by the 
European experiment stations to our plants, it would be more satis- 
factory if our stations which are best adapted to the study of such 
questions would codi)erate in this work and seek the advice of experts 
in special lines of inquiry. 
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Photosynthesis . — The chief work of green leaves is the preparation 
of organic matter from inorganic materials. The appropriation of car- 
bon from the carbon dioxid of the atmosphere and its combination 
with the elements of water to form carbohydrates take i)lace under 
conditions which are now well understood, althouglf the exact method 
of synthesis is not yet fully made out. And, further, the dependence 
of the normal continuance of the synthesis on the presence of certain 
mineral salts, especially those of potassium, in the water furnished to 
the plant, is recognized.* 

Elaboration . — It is practically impossible to modify on a large scale 
any of the ex)nditions under which the i)reparation of organic matter 
takes place, with the single exception of the soil and its contributions, 
to the plant. J()n a small scale in the cultivation of one tropical plant,, 
theobroina, the amount of light falling on the foliage is controlled by 
the cultivation of special shade trees or shrubs close at hand. 

The organic matter produced by green tissue undergoes manifold 
changes. Many of these changes have been investigated and their 
conditions are fairly well understood. lUit there remain a few which 
need further investigation. Perlnips the most important of these is the 
relation which the area of foliage bears to the storing up of elaborated 
matters, the texture of (jertain pares, and the (piality of the fruit. 

The partial defoliation of certain ])lants during the period of decline 
^ in their activity has been advocated by some, and the results have been 
suggestive, but not as yet in complete agreement. Tobacco is a case in 
point. One experimenter lias stated that plants having G leaves gave 
a larger leaf surface than those with a greater or less number. Another, 
in going over the same line of experimenting, has shown that the total 
yield Avith 14 leayes was the largest, and that these jdants gave also 
the largest yield of high grade tobacco. In almost all cases these modes 
of practice have given rise to somewhat discordant results, and there is 
a presumption that careful local experimenting w ould be highly useful. 

The more general question may be jirofitably asked : Under what con- 
ditions can the ])ercentage of useful iiroducts in any case be increased f 
In such a series of experiments each condition should be examined iu 
turn and the results confirmed by studies designed exjiressly for con- 
trol. Allied questions in vegetable physiology will suggest themselves 
to everyone who notices the variations in the character and amount of 
certain products of wild plants under different conditions. Of course, 
this whole matter is to be reached by the short (uit of selection through 
the instrumentality of thaseed, soon to be glanced at, but the subject of 
environment demands close reexamination. As Sturtevant has shown,’ 
some varieties of maize are singularly susceptible to changes iu envi- 
ronment, almost any interference with normal conditions giving rise to’ 
modification in texture, number of rows, etc. Few fields of research, 
are more inviting from a practical point of view. 


1 sturtevant; Seed Breeding, Kpt. Conn. Bd. Agr., 1878, p. 149. 
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The studies liere referred to may be extended almost indefinitely by 
taking up sueli problems as tbe jmssibility of increasing tlie strengtli 
of fibers, ete., by modifications in the feeding of tlie jilaiits. The inti- 

niate relations wliicli exist between the formation of cellulose and tlie 

* 

em])loyment of certain mineral matters indicate one of the lines of the 
possibilities. 

REPROOTTOTION. 

The second great groii]) of ])roblems is concerned with the reproduc- 
tion of our cultivated plants, and includes the weighty matters of 
sele(*tion and improvement. A briiT glance at the established facts 
and accepted iirin(*ii)les in this department of vegetable physiology will 
indicate the sco])e of the subject and make clear the liyiitations under 
wliich an experimenter is compelled to work. 

First of all, attention must be <*alled to the fact that oven those plants 
wdiieh resemble each other most closely differ in certain ])articulars. 
The degrees of difference in these ])articnlars give rise to the grades 
known as varieties, s])ecies, and the like. Hetween these grades there 
are no hard and fast lines to be drawn; such lines do not exist in 
nature. Hut for jiractical purposes it is very convenient to recjognize 
the slightest or lowest grade of ditlerence as characteristic of the vari- 
ety. More marked differences are conveniently termed s])(M*ies; grou])S 
of siiecies are called genera. • 

It must not be overlooked that the degrees of ditf(n*ence wdiich se]>- 
arate certain siiecies are not the same as those which separate other 
species. There is no regular fixed space or unit of distance separating 
sjiecies, nor is there any fixed sjiai'e sejiarating varieties. Some are 
closely a]>])roximate; otlun s are widely seiiarated. In many cases both 
of varieti(‘S or sjiecies the lines of separation which are imposed dejiend 
largely on the discrimination of the observer. Since judgments vary, 
the conventional limit of species and varieties must vary, too. 

Tng fixity of the <*haracters by wdiich varieticvs and species are dis- 
tinguisliod from each other bears a curious relation to the mode of 
perpetuation. 

JMants are propagated either by means of buds or seeds (or, in the 
ease of the lower plants, with which at i)rosent we have nothing to do, 
by means of the ecpiivalent of buds and seeds). The essential differ- 
ence between the results obtained in these two ty])es of i)ropagation 
may be stated in general, as followxs: By buds, the individual pecul- 
iaiitiesof varieties are piTpetuable wdth little change; by seeds, varia- 
tions ar<» introduced. Like all general statements dealing with matters 
of organic activity, both these have exceptions which, although com- 
paratively few in number, are of considerable importance. These 
exceptions can be best (considered under each head. 

The line of ]>erpetuation by means of buds generally runs along for 
an iudefiuite period of time without any material modifications in the 
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struuture, form, or properties peculiar to tlie st(K*k, Tin's uniformity is 
so nearly complete as to compel confidence on the jiart of the cultiva 
tors. The difterent modes of propapitinj:»’ by the ajjeney of buds are 
regarded in iiraidice as wholly trustworthy. Whether the bud or col- 
ony of buds is trail slerred to a congenial soil or to a stock which gives 
it welcome, there is developed a. plant exactly like the ])aront from 
which the transfer was efli'ected. Therefore the cutting, the layer, the 
bud, the scion, and similar fragments are d<*pended on implicitly to 
carry forward and ]>erpetuat(*, without noteworthy <*hange, th(‘ d(‘sirable 
qualities which tirst brought rbe variety into descTved iirorninencc. 

In this way it is possible to continue the cultivation of a favorite 
variety of apjde distinguished from all other varii^ties by its tlavor, 
form, Ixihavior with r(\spe<‘t to cold, time of maturing, color when ri])e, 
etc. The reasonable <*ertainty of reproducing with exactitude all these 
characteristi(‘s is so great and has so few exceidions that the grafting 
of the scion on the sto<*k is (everywhere a(‘ce})ted as leading to assured 
results. The per])(duation of ]>lants by means of buds has Immi so long 
in vogue in certain cultivattMl s))e(iies that in jirocess of time the pow"(*r 
of prod u<*ing fertile schmIs has be<*n lost, or is very infrecpicntly observ(Ml, 
llananas and ]nn(*aj)ples are often cited as good tro])i(‘al (‘xamph^s of 
this. Sugar (*an(‘ is another case in ])oint; others still might be men- 
tioned, though less mark(‘d. The fixity of varietal chara(*ters in these 
instanccvs lei'erred to is occasionally interrupt(‘d by the una(*countable 
ap])earance of entirely ww peculiarities. 

8uch sudden bleaks in the continuity of succession are termed bud 
varieties. Attempts have bixm made to explain the unlooked-for oc*cnr- 
rencc of these variations cw sjiorts. To some invi^sti gators tlu^y appear 
to be ri'Vi'rsions to an earlier ancestral character, and there are many 
reasons for taking this view. Others regard them as immediate nw- 
tiona following some slight (diange in the (‘iivironment. These iwo 
views, how(‘ver, an* not wdiolly inconsistent with each other, but neither 
throw^s mu(di light on the very important question of how' bud variations 
enn be induced artificially. 

It would obviously be a gn'.at gain if in miy way w^e (*ould foretell 
or, better still, |)rodnce bud variations in the case of tin* useful culti- 
vated plants wdiich are deficient in the devekqnnent of s(*eds. (Confining 
ourselves to the important case of the sugarcane, it may be said that a 
bud variety which should in a vigorous condition yi(dd evmi a slightly 
larger iiercentage of siigai* would be immediately recognized as of very 
great value to our cane growers. 

Tlie improvement of these seedless plants may be remdered possible 
in some cases by the method whi(?h has beeli applied to the sugar cane in 
some ])reliminary exx>eriments. Investigation shows that the seedless- 
ness of this plant is due to certain structural ])oculiarities which may 
be overcome in part by a fortunate union of the fertile pollen, which is 
occasionally met with, and the exc^eptional stigma whi(»h is receptive. 
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Sucli a quest demands gToat patience, for the cases are rare in which 
such a combination can be brouf 2 fht about. 

Although with the means at present at command it is impossible to 
foretell the <*>oining of a bud variety it is an easy matter to recognize 
it. For the present we must bo content with this, and yet not relax the 
search for the causes of the variation. A few general facts should be 
kept steadily in mind in this search: 

(1) That which has just been referred to, namely, the suddenness of 
the appearance of llie variation; (2) the variation may aflbct the size 
and shape and the character of certain cell contents, thus causing 
changes in color, odor, et(i.; (3) the variation may be a monstrosity; 
(4) it may, in polymorphic plants, consist chiefly in the persistence of 
the early forms; (5) it may affect only a limited part of the plant, for 
instance, a single brancli or Idossom. ^ 

Wlnm any bud variety of a desirable character has been detected, 
no pains should be spared to ascertain the antecedent changes in sur- 
roundings Avliieh may have contributed to its origination. 

But the sorts of varieties which are most commonly met with are not 
those which occur suddenly in this unexplained way in the regular 
course of developmeiit or propagation of buds. The seed is a ])roduct 
of activities resident in different parts of a ]>lant, or even in different 
plants. Th(» essential difference between continuity in a definite line 
(as in th(‘ case of a bud and its derivatives, on the one hand) and the . 
blending of two hitherto separated activities (as in the case of the. 
pollen and ovule, on the other) ])robably underlie the recognized dif- 
ference between nonvariation, or fixity, and variation. The seed intro- 
duces j)ronounced variation. 

Therefore, of course, it is on the seed that culturists must depend for 
the origination of varieties. In general, in the case of plants of rather 
slow develoi>ment, such as some of our fruit trees w hich do not come into 
profitable bearing for a number of years after germination, variation is 
reasonably sure to (jomc in from seed. 

Seeds from the Hahlwin a]»ple, for instance, do not give rise to plants 
producing that variety; seeds from tlie Bartlett do not yield Bartlett 
pears. It is a perfectly familiar fact that from seeds of such plants one 
may obtain jiossibly better varieties than the original type, but the 
chances are overwhelmingly against this. 

As a rnh' the derivatives from plants of long <;ycle are less desirable 
in almost every way; nevertheless among the ex(‘cptions to this are 
some v(‘ritable prizes. Later we must ask whether it is possible to 
increase the ratio of favorable enhances in such erases. But attentiou 
must iiow' be called to a certain degree of fixity which exists in the 
characters of some ])laiits of short cycle, .siuih as certain annuals, and 
perennials which soon iiroduee seed, such as the jicach and a few others. 

In these well-known cases varietal peculiarities may come true by 
way of seed. The catalogues of seedsmen are filled with names of 
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relatively permanent varieties. Sucli varieties are sold in the reason- 
able confidence that they will not Vary farther, or at least will not vary 
in nndesirable directions. 

By contiimal care in the exclusion of i)olleu not its own a relatively 
fixed variety may remain practically unchan^ifed, but the intervention 
of i)ollen from even closely allie<l varieties may by blendinjy introduce 
slight changes. It is believed that such cross-fertilization is the safe- 
guard which nature throws around a species to ])revent tendencies from 
becoming too pronounced in any unfavorable direction. Cross-fertili- 
zation secures or tends to s(*cure an average xjroduct fitted to cope with 
the existing surroundings, whereas on the other hand by continued 
selection and close-fertilization it is possible for the cultivator to lead 
varieties along a particular line of develoi)ment, and even go so far as 
to render such a plant incapable of competing in the struggle for exist- 
ence, The withdrawal of the care of man would force such a plant, as 
soon as it is neglected, to fall back on reserve (diaracters, which, how- 
ever essential they may be for its own Avelfare in comx>etition Avith its 
fellows, are very likely to be undesirable Avhen considered from an 
economic point of view. 

Innumerable experiments, now' covering a A^'ery long x)eriod of time, 
show that successful crosses may be effected between plants which are 
not very far removed from each other in affinity. It was formerly the 
fashion of some to say that <Tosses could not be brought about between 
species belonging to different genera, but CA'eii alloAving for the Avide 
diserepancies of opinion as regards the limits of genera it ai>pears to 
be settled that the statement requires qualification. To (*rosses betAveen 
species the term hybrid is applied, but this has been used Avith con- 
siderable looseness, so that it has coA^ered also certain crosses of well- 
marked varieties. The literature of the subject, now' very voluminous, 
is filled with illustrations of tlie difficulty of foretelling AA'hat the result 
of any given eross Avill be. 

First of all, and rather likely, there may be no result at all. The 
tr.ansfer of pollen from a stamen of a plant of the species A to the 
stigma of a plant of the s])eeies B may be folloAved by no ripening of 
seed, but it is barely possible that if the jwocess had been reversed 
and the pollen from B had been placed on A, there might have been a 
distinct impregnation. In many eases it is absolutely impossible to 
predict the issue. 

Owing to the multiplication of modern experiments, there are some 
indications uoav recognised as useful in certain cases, so that the 
cliances seem to be improving that, before long, a more careful exam 
illation of pollea and stigma may show what subjects are unfit for 
crossing. 

But if impregnation follows pollination, there is no certainty as to 
the product of the cross. The resultant of the cross may be (1) an 
equal blending of the characters of both ]>arent8, or (li) one may dis- 
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tinctly predominate, or (.3) new ])ecu]iariti^s may ai)pear, or (4) some of 
the seeds in the seed vessel may show one group of characters and 
others another group. In short, there may be a very wide range of 
characters in the product.^ 

It generally, but by no means always, happens that the vegetative 
vigor of a hybrid is som(»what greater than that of either of the ]»arents, 
while the reproductive activity may b(^ greatly diminished, lioots, 
stems, branches, and leaves may be larger and more active than those 
of the parents, and may be more resistant to untoward intiuenees. On 
the other hand, the diminution in rej)roductive vigor may be so marked 
as to amount to sterility. But the degrees of augmented vigor and the 
degrees of sterility are so very various that no general rule can belaid 
down. There are some curious relations which exist between certain 
partially sterile hybrids and their ])arcnts whi(*h ought <o be mentioned 
at this point, namely, that in a few instances which have been carefully 
examined, the pollen of one parent or of both parents may be potent 
on the stigma of the hybrid, whereas the pollen of the hybrid itself' 
may have no elliciency at all. 

Hybrids between diderent species may themselves be crossed with 
the parent sj)ecies or Avith allied forms, giving rise to hybrids of other 
ranks or orders, in all these cases there is a marked tendency to vary, 
and this may be so pronounced as to carry the resultaiit hybrid far fi'om 
the characters of its parents. The establishment of such a tendency 
to vary is an unequivocal gain in cultivation, because from tJuit point 
the act of selection is rewarded Avith fruitful results. 

In the skillful crossing of si)ecieK and the initiation of variations 
greater than those usually attending the juoduction of steeds jK»rinally 
is to be found one of the most attractive and remunerative iields of 
research for our experiment stations. Each locality Avheic^ a station is 
established has the opportunity of endeavoring to meet the Avants of 
its section by the selection of varieties spi'cially ada])ted to it. The 
details of pollination and of subsequent care have been so well stated 
by many judicious authors that failure in expi^iments, if the directions 
are faithfully folloAved, may fairly be attributed to remarkable cai)rices 
of plants which are not as yet fully understood.^ 

It is perfectly possible by utilizing all the means at command to 
breed plants to points. If the desired aim is fully understood and the 
explicit directions relative to cross and close fertilization arc obeyed, 
success must follow. That the discouragements are many can not be 
denied ; but the rewards are likewise many.* It would be well for each 
station to see next in what directions such experiments may profitably 

UTaut Breeding, L. H. Bailey, New York, 1895. Niigeli, Sit/nugaber. der kgl.- 
bayer. Akad. AViHsensch. Miineben, 1895, II. Forko, Plhinzen-MiHchlinge, 18SI. 

^Pollination of Pear I'Jowers, M. B. AVaite, II, S. Dept. Agr., Div. of A'^og. Path. 
Bui. 5. Maxiinowicz, 8t. Petersb. Bid. Aead. Hci., 1872, XVJI, rol. 275. 
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lead at the present time. Bach station can be its own best judge of the 
immediate wants of its particular district. 

This subject is intimately bound up with the introduction of new 
])lant8 to meet local wants. A single illustration will show how wide 
is the range open for experiment in this field of vegetable physiology. 

There are large arid districts in our (jountry which are not readily 
available for irrigation. But it is perhaps ])ossible to utilize some of 
these tracts by the employment of plants suitable for pasturage which 
are natives of the driest soils. There are many species in the drier 
parts of Australia which serve as food for docks in periods of protracted 
drought. It is difficult to say in what manner plants of those species 
are able to obtain from the ])arched earth even the small amount of 
water which tliey re<iuiro, but they appear to thrive fairly well. It is 
a well-known fact that many organisms thrive better when they are 
carried to new homes beyond the sea. The dominance of our imported 
weeds shows sufficientl.\ how vigorous are jilants which find themselves 
und(‘r new skies, in a soil and with conditions tolerably near those of 
their former habitat. In two remarkable instances the rapid growth 
of sucli intnuhu’S has called for government iirterference, namely, the 
so-called Canada thistle and the Hussian thistle which have come to 
us from the Old World. In Australia, on tlio other hand, the weeds 
from Europe havi‘ been thistles other than the one mentioned and the 
sweetbric’*. These and the true star-thistle have proved troublesome 
pests there wherever they have gone. The history of these ])lants 
shows that the greatest caution should be (‘xercised in the introduction 
of new ])lants lest we bring in thereby a host of troubles. 

It Avould apiiear to be the part of prudence to (‘xperiinent carefully 
with some of the jilants which are peculiar to the drier parts of Austra- 
lia and other semiarid countries and see whether it would not be desir- 
able to introduce some of them into our desert regions. Such plants 
are sufficiently accessible for our stations here willing to make the 
trial. The experiimmt certainly promises well, but it must be hedged 
about with every precaution lest unwelcome species and the most vexa- 
tious kind are brought in. 

In strong antithesis to this group of plants stand those which, hav- 
ing a very large amount of leaf surfa(*e for evaporation or having 
peculiar evaporating surfaces, may be employed to ameliorate the (con- 
dition of some of our smaller swamps, especially in malarial districts. 
There is some reason for believing that experiments on certain drainage 
])lanls, especially specues of Eucalyptus, may be productive of excellent 
results. The reports hitherto have been conflicting and inconclusive, 
and we have not yet sufficient data for forming a decision. In stations 
]>repared for such investigations it would not be difficult to ascertain 
the value of plants for the purposes S})ecified.’ 


^ Consiihir RoportS; 1894. 
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lu tlie wide range of (available forest trees th)m other ooirofries there 
mast be many wbicli would, in virtue of this general law of increased 
vigor after transfer, be desirable objects for experiment as to general 
introduction or as factors in crossing. There could be no lack of species 
in any of these cases from which to select material for exi>erimenting. 

But it is in the vast group of species which have been under cultiva- 
tion for long periods ol‘ time that we look for the most available objects 
for crossing and for improvement by selection. The triumphs in seed 
breeding in horticulture leave no room for doubt that greater successes 
are in store in the two other chief departments of cultivation, namely, 
forestry and agriculture. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTBT. 

The determination of the ozids of iron and aluminum in prea- 
ence of phosphoric acid, lime, and magnesia, 1<\ K. Shiyeb (South 
Carolina Sta, Bui. ^1, n. ner., p. 19 ). — Pure Kolations of lime, magnesia, 
iron, alumina, and phosphoric acid were prepareil of such a strength that^ 
when 60 cc. of each wore combined the mixture contained FcjOa and 
AbO, 0.0609 gm., OaO 0.3010 gm., MgO 0.0307 gm., and PjO* 0.2570 
gm., thus, it is claimed, approximating the ]>roi)ortions found in a solu- 
tion of 1 gm. of natural phosphate. This solution was used in all cases 
except where it was desired to test the methods with one-half the 
above proportion of oxids of iron and aluminum. 

Attention was directed principally to 3 methods, (1) the ^tate 
methml, (2) tlones’ modification of the Glaser or alcohol and sulphuric 
acid method, and (3) a method invoiving features common to both of 
the above methods. 

The hut acetate method with double proiupitation was carried out as 
follows : 

Boliition ia diluted tu about 400 cc. anduoutralized with ammonia, then made 
*acid with acetic acid, adding a few drops in excess, the solution then heated to near 
boiling for a few minutes, filtered hot, and the precipitate washed once or twice with 
hot water containing a little acetate of ammonia. The precipitate is now dissolved 
in hydrochloric acid and rcprecipitated, . . . the precipitate washed, dried, ignited, 
and weighed as FeiO-j, AbOs, IbOfi. This precipitate is then dissolved in concen- 
trated hydrochloric acid with the aid of heat, filtered if much silica is present, and 
the phosphoric acid determined in the filtrate by the molybdate process. The weight 
of phosphoric acid (PjOs) subtracted from the weight of the phosphates of iron and 
aluminum gives the weight of the oxids of iron and aluminum.’^ 

The same method of procedure, except that only 1 precipitation was 
made, and 2 modifications of Wyatt’s^ cold acetate method were also 
tested. 

The Jones-G laser method* used was as follows : Evaporate 60 cc. (cor- 
responding to 1 gm. of material) to one-half its bulk and while hot add 
10 cc. of one-fifth sulphuric acid; allow to cool and iwld ISO cc. of 95 
per cent alcohol and let the whole stand over night; filter off the lime; 

^Phosphates of America, p. 150. 

^Ztsohr. angew. Ohnui., ISOl, p. 3; U..S. Dept. Agr., Div. Chem. Bui. 31, p. 85. 

W 
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drive oil' the alcohol from the tlltrate and rinse the residue in a beaker 
with water; oxidize the solution with nitric acid to destroy any alde- 
hyde which may be present; add a slight excess of ammonia^ which is 
immediately completely removed by heat; bring the precipitate of ferric 
and aluminic phosphates thus obtained \\\yon a filter and carefully wash 
4 times with boiling water, or if the washings are turbid, with a weak 
solution of ammonium nitrate; dry and weigh the precipitate of phos- 
phate of iron and aluminum thus obtained; dissolve in concentrated 
hydrochloric acid by the aid of heat; filter if necessary, and determine 
the phosphoric a(ud i)resent by means of the molybdic method. 

The combined hot acetate and Jones-Glaser method used consisted — 

tlirowiDg out tlio lime ns diroctod by Joues, evaporating the alcohulie filtrate 
down to ex]»«l the alcohol, oxidizing with nitric acid,tiud then making an acetate 
precipitation (as already dehcrilxid uinler the hot acetate method) in this solution, 
tiltering and washing.ihe precipitate in the manner alrt‘ady described, igniting and 
determining pho8i)bori(5 acid in the precipitate, ditterenco being iron oxul and 
alumina.’^ 

This method was tested both on the ])urc solution and on solutions 
of Florida and South Carolina rock pliosi)hates, and a study of the 
c-omposition of the ju'ccipi tales of i)hosphate of iron and alumina was 
made. 

ft 

A summary of the results obtained by the difierent methods with 
pure solutions is given in the following table: 

DeterminaiiotiH of oxids of iron and alnminuni in prvaence of plwaphoriv acid 


Hot acetate imsthoU, double jireeipitatioii 

Hot acetate method, single precipitation 
Wyatt’s cold .leetate method, original... 
Wyatt's cold acetate method, iiiodifitMl*. 

J onew-GIaser inethod 

Jones hot Uicelate method 


* 0.02 gm. of tliiorid of calcium added to tlie solution. 

* Using only a slight excess ot acetic acid. 

The amounts of Fe/ly and AhOy obtained in the solution of the 
natural i)hosi)hate were as follows: Ily Jones-Glaser method 3.18 lind 
3.20 per cent, Jones’s hot acetate method »‘5.19 and 3.17 per cent. 

The conclusions drawn from the above work are as follows: 

For a technical process the hot acetate method, single x>reclpitatioti, will suffice; 
there is a possibility of being out of tlio way 0.2 to 0.3 per cent as a maximum limit. 

‘*The hot acetate method, <louble x>recix)itatioii, is accurate and can be relied on 
when properly conducted. 


j Ke^Oa andAlaOs. 
i Tlieory. | Found. 

^ 1( 0. 0506 

1 I 0.05U9 i< 0.050:i 

I I I ( » 0. 0498 

» 0. 0265 
0 0501 
S 0 0509 
f 10.0499 
0. 0464 
< 0. 0537 

X 0. 0521 

( 0. 0553 

X 0. 0533 

f 0.0498 

I 0. 0504 

0. 0.501 
I 0. 0503 


' ] 0. 0255 
' I 0 0509 

0. 0509 
' 0. 0509 

0, 0509 

I 0. 0509 
j 0.0509 
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The * hot acetate — .loneH iiioditicatiou proposed iu accurate and in iiiexjierieuced 
hands is liable to f»ive better results than the hot acetate method, double xirecipita- 
tion. Ill eases whore lime is not to bo determined, [it] is accurate and the manipu- 
lation simxile and rapid. 

‘‘The Jones [(Uaser] inodihcatiou is accurate only in tliost^ cases where the quan- 
tity of piafjnesia is small in the material under examination, viz, a few tenths of a 
per cent; where the magnesia rises above this there is great danger in following this 
method.’^ 

Solubility of phosphoric acid of Thomas slag and other phos- 
phates in citric acid solutions of various strengths, ii. Hkit^rioh 
{Z wetter Ber. landw. Vers. Stat. Rostock^ 18!U^ pp. 23^-235). — Determi- 
nations are reported of the solubility of pliosplioric acid in Thomas 
slag with percentages of total phosphorh* acid ranging from 18.7 to 
23.0 per cent, of Mona -guano with 211.2 per <*ent, of Canadian apatite 
with 39.08 per cent, and of liedonda phosphate w ith 37.82 per cent, 
using dillcrcMit amounts (100 to 200 ce.) and strengths (i to 25 ])er cent) 
of acid and digesting for ditlerent lengths of time. The results indicate 
the necessity for the use of a large amount of the citric acid solution, 
lly heating, loss phos]dioi*i(5 acid Avas dissolved than under ordinary 
temperatures. With 2 per cent citric acid solution it was found that 
a (‘onsiderable amount of phosphoric acid, which is not considered 
assimilable by ]dants, was dissolved from the apatite. 

Experiments on the solubility of the phosphoric acid of Thomas 
slag in carbonic-acid water and dilute hydrochloric acid. It. Hkin- 
ilKHl {Zweiftr Her. landw. Vers. Stat. Bostock^ 183 i., pp. 233-239 ). — One 
gram of Thomas slag was treatetl with carbonic-acid water for 24 hours, 
with occasional shaking. The solution Avas then decanted off through 
a fflter and the residue Avashed Avitli more carbonic-acid water in the 
beaker and finally on the filter. With Thomas slag containing 20.6 
per cent of phosphori(5 acid, 71.8-1 per 4*ent of the total phos])horic Jicid 
Avas dissolved by this treatment; Avith Thomas slag containing 15.1 per 
cent, 76.7 ])er cent was dissolved. Dy treating tlie wsame slag with 
100 cc. of dilute hydrochloric acid (0.1 normal) for 24 hours all of the 
phosphoric acid was dissolved. 

Note on the reduction of potassium platino-chlorid, E. Son- 
STADT {Jour. (Jhem. I8oc.j 67 (1895)^ 2 )p. 981^ 983). — TJie method 

proposed consists in rubbing up the idatino-chlorid AAuth mercury and 
gently heating the mixture, Avhen ‘^calomel sublimes together a\ ith the 
excess of mercury, leaving a very porous mass of platinum and potas- 
sium chlorid, Avhieh can be quickly washed. The reduction is com- 
pleted, no trace of undccomposed platinum salt remaining, and if the 
mercury used is pure no foreign element is introduced.” 

Volatilization of salts during evaporation, (>. 11. Bailky (Jour. 
Soc. Chem. Ind.^ 1i (1895)^ No. 32^ pp. 1020y 3021 ). — The author finds 
that in evaporating solutions of the alkaline chlorids volatilization of 
the salt takes idace, even when the evaporation is so conducted that it 
is impossible to suiipose that the transfer has taken place through 
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sporting or other mechanical means. A scries of experiments is reported 
showing that the volatility increases with the concentration and also 
with the molecular weight of the chlorid used. — A. M. peter. 

Duclaux's method for the estimation of volatile fatty acids, 
the laws governing volatility deduced therefrom, and their 
application to analysis : I. The mathematical deductions from 
the distillation of acids of the CuH 2 q 4 .iCOOH series, 11. U. 
Richmond {AnalyHi^ 20 {1895\ No. 234, p. 193 ). — The author states 
that other analysts have not obtained comparable results by the use 
of Duclaux’s method ; that he has obtained results agreeing approxi- 
mately with those of the originator of the method; but, in addition to 
previously pointed out discrepancies, a recent study of the method has 
convinced him ‘^that it is vitiated by unsuitable conditions of ex])eri- 
ment,’’ and that Duclaux^s mathematical deductions from his results 
are erroneous. 

The author presents a series of results on formic, acetic, propionic, 
butyric, valeric, and <iaproic acids, deduces an e<piation froiiiDuclaux’s 
and his own results, and concludes that “the following laws of the 
volatility of the acids jG,|ll 2 „+iC 001 I may be laid down: 

“(1) Eatjh acid of tlie series CuHin^-iCOOIl ou distillation in dilute solution 
behaves as a iterfoct and conforms to Henry's law. 

“(2) Each acid lias a fixed rate of distillation, which is an inverse function of its 
solubility in water, and is ((uite independent of the properties of the pure acid. 

“(3) I'he ap])arcnt rate of distillation may be modified by cuudensation in the 
retort.’^— B. w. kilgoue. 

The iodin number of fats and oils. If. Schweitzer and E. LiiNtji- 
WITZ {Jour. 8oc. Chem. Jnd., If {1895), No. 12, pp. 1030-1035). — A study 
of the intiueiice of solutions of iodin in different solvents on oils and fats 
and the influence of metallic salts in the solution of iodin. The total 
amount of iodin absorbed remaining i)ractically the same, it was shown 
that with ethyl alcohol or other as solvent addition of iodin predom- 
inated, while with methyl alcohol the action was mainly substitution, 
as measured by the formation of hydriodic acid. Carbon bisulphid 
and carbon titrachlorid effected iulditiou e^fclusively. The authors’ 
results ui)0n different fats and oils under various working conditions 
are very interesting. — A, m. peter. 

The use of formalin as a preservative of milk samples, E. J. 
Bevan (Analyst, 20 {1895), No. 232, pp. 152-151 ). — For some months 
the author has used formalin (a 40 per cent solution of foimaldehyde) 
for i)re8erving samifles of adulterated mil k for future reference. Of its 
value as a preservative agent there can be no doubt. My own practice 
is to add 4 drops of the commercial article to the residue of the sample, 
which is usually about 4 oz. As a rule, my samples keep perfectly for 
6 weeks, or even longer. Much depends, of course, on the condition 
of the milk when the sample is taken. If any considerable amount of 
deconijmsition has commenced, the formalin does not entirely prevent 
the decomposition continuing, but merely retairds it.’’ 
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A number of are mentioned in which the total solklw in milk 
preserved with formalin increased sli|^htly on la^epin^. Ho believes 
this to bo largely duo to the conversion of milk sugar into galactose. 

Note on the detection of formalin, 11. D. Kj(niMONT> and L. K. 
Bosely {AnaUfHt^ ^JO No. loi-LW ). — A number of tests 

for formalin are mentioned, including oih‘. suggested by the authors, 
which is as follows: 

Bojiriiij; ill iniutl nulv(*rin{i(*li<‘r’H icsear<*lu*H, ano liavo found a roaction botwemi 
formalin and diplu'C^ laniin. A Hoiiition of diplionylaniiii in wator is matio, just 
huffioiiuit sulpliuric acid licing addod <o will (‘Ibst ^ohItion. The liijuid to bo tested 
(or tile distillate) is a<ldod to this solution and boileil. In tli(‘ pieseiiee of forinaldo- 
hydo a white Jloeculenfc jiioeipitato is deposited, which is oiten colored j;roen if the 
acid used eoiitaiiied nitrates. 

tiiul it most convenient to distill int<i the (li})h(Mi^ lamin solution and thou 
boil. This simplo test wo bolievo to bo cliaracterLstic of foini.ibleliyde.'^ 

Ill the diseudsion following tlie paiier the statenuuit was inad<‘ that 
‘^niillv to Y liieh formalin had betui added after cunlling could not be 
brought to a tliin liijuid state by shaking up with ammonia,” and this 
was eontirmed by sev'cral. Attention was <*alkMl to the rt^eent investi- 
gations of Weigle and MerkelJ indicating that the atidition of formalin 
to milk rendered the casein indigestible. 

Estimation of neutralization agents in beer, bb Spakjii {Forsch. 
Lrhensinil. Uyff. (Item,, :2 No. f/, pp. — The author 

states that none of the methods heretofore em])loyed for the deteelioii 
and estimation of nentralizatkm agents in beer are at all reliable, and 
suggests (he following, which he says is perfectly satisfactory. Five 
hundred cubic centimeters of beer from which tlu^ carbon dioxi<l has 
be(‘n removed by shaking is treated w ith 100 ee. of 10 pe.* cent am- 
monia, led standing for 12 hours, and the mixture liltered. 

IVo ])ortions of tli<‘ tiltrate, of 00 ee. each re^piivalent to oO ec. beer), 
are evaporated to dryness, incinerated, and tlie pliosidiorie. acid deter- 
mined. 

Two hundred and fifty cubic centimeters of the (iltrate is treated with 
25 ec. ol' basic lead a(‘<‘tate, and allowed to stand for 5 or 0 lionrs after 
thorough mixing. Th(‘ mixture is then filtered and 200ce. of the tiltrate 
is evajiorated to 50 to 40 (*c. to remoxe the ammonia, dilated with 
water, heated to boiling, and diluted to 200 ec. In 1 75 (‘c, of this Ikpiid 
the lead is precipitated w ith hydrogen snlpliid, and 150 ce. of the filtrate 
from the lead snlphid (eqnivahmt to 113 ce. of beer) evaporated to 
dryness in a ])hitinnni dish, and the residue dried and incinerated. 
The i)erfectly \vliite ash is dissolved in hot water, treated for 15 to 20 
minutes wdth a cnrient of carbQii dioxid, heated to boiling, a. measured 
quantity of deeinormal snlphnrie acid added (50 to 40 ec.), and the 
solution heated to boiling for about 50 minutes. It is then titrated with 
deeinormal potaasinm hydroxid, using iihenolphthalein as indicator. 

Abstraotwl iu Analyst, 20 (1895), No. 232, j). 1(57. 

13340—^^0. G 5 
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The weight of the PeOr* itiultiplied by 1.4 gives the number of cubic cen- 
timeters of (leeiuoriiial acid required to neutralize an ash of the beer 
from which tlie pho8j)horic acid has been separated. Each cubic cen- 
timeter of acid reciiiirod in excess of this amount indi(*.ates that 
0.00838 gin. of NaHCOs has been used to neutralize the beer, — w, n. 

BIGELOW. 

Determination of fluorin in beer, J. Brand {Zfschr. gen, Brauw.^ 
18 {1895\})p. H]7-:U9; aha. in Chem. Centhl.^ 1895, 11^ No. 19^ p. 906 ). — 
One hundred cubic ccmtiineters of beer is made slightly alkaline with 
ainmoniuni <*arl)onate, lieated to boiling, and the tliiorin precipitated 
with 2 or 3 cc. of a 10 per cent solution of calcium clilorid. After boil- 
ing about 3 minutes tlie iireeipitate is sejiarated by filtration, washed 
with a very small anioiiiit of water, dried, and ignited in a small plati- 
num crucible. One cubic ceidimeter of strong sulphuric acid is added, 
the (u iicible covered with a carefully ground watch glass, and heated 
for an hour on the water bath. This watch glass is kept cool with ice, 
the water formed being removed from time to time with (iotton. The 
author <*.an readily detect 1 mg. of ammonium tluorid, which is equiva- 
lent to 1 gm. per hectoliter. (Quantitative iletcrminations are made by 
comparison with a series of glasses etched with known amounts of 
fluorin. — w. i). nuiELOW. 

Mineral, organic, and biological chemistry, A. Gai’tikr {(Jours de chemie miner- 
aJCj orymique et hhlogique. Paris: d. Masson j ISO," , roh. (iJS^fiys. 241; 2, pp, 

715 f figs. 7 1; fl^ pp. SV^figs. lil ). — This is the second edition of vols. 1 and 2, revised 
and enlarged. 

A manual of qualitative chemical analysis, K. 1*. IIauuis (AVtc Ed.; Amherst, 
Mass.: t895,pp. 315). 

The natural ozycelluloses, C. V. Cross, K. ,1. Ukvan, and C. Beai>lk {Jour. 
Amur. Phem. Sov., IS (M.%), Eo. /, pp. 

Maltose and trehalose, 10. Jh)i’RqnF.L<»T {Her. Hvi., ser. 4, f {1S05), No. 17, pp^ 
513-519). 

On the occurrence of two kinds of mannane in the root of Conophallus 
konyaku, Y. Kinosiuia {PoUvge Ayr., Tokyo, Japan, Pul., voL 3, No. 4, pp. 305, 306). 

Liquefaction of gelatin ; saline digestion of gelatin, A. Das jrk and N. Florrsco 
{(^ompt. JUnd., Ill {lSf)5), No. IS, pp. 615-617). 

Estimation of organic nitrogen by the Kjeldahl method, M. Jl. Causse {Hev. 
Agron., 4 {1S95), No. 3, pp. 39?-397). 

The determination of water and free acids in the sulphate of ammonia of 
commerce, J. Hughes (AVr. Ayr. He Maurice, 9 {1S05), No. 11, pp. 369-371). 

A rotatory apparatus for the determinatiou of citrate-soluble phosphoric 
acid in Thomas slag, K. MOller {Chem. Ztg., 19 {1S05), No. 91, p. 3040, fig. 1). 

Temperature of the solidifying cf the liquids of the organism in its application 
to the analysis of milk, 5. Winter {Hal. Soe. (Inm. Paris, fS-14 {1S95), No. 34, pp, 
1101-110') ; Jour Pharm. et Chim., ser. 6, 15 {1S95), No. 11, pp. 55S-560). 

Determination of furfurol from pentoses and pentosans, K. Welhkl and 
S. Zkiskl {Monal. Chem., 1895, p. 383; ahs. in Ztsehr. angetv. Chem., 1895, No. 33, p. 678). 

Lescoeur s ^^S^ro-densimeter” for the control of milk, F. Jean {Ind. Lait., 30 
{1895), No. 41, p. 323). 

Method of determining the fat of milk, L. Iheuekmann and ^S. Bzi^kelky (ind. 
LaiU, 30 {1895), No. 45, pp. 353, 354). 
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Detection and estimation of preservative agents in milk, C. V. Dun ( an (Jgl. 
StudenU^ Gaz,^ 7 {1805), No. 5,pp. 180-19^). 

Notes upon the determination of nitrates in potable water, A. H. (iiu. and 
If. A* Kichakdson {Jour. Amer. Chem. So<\, 18 {1896), No. I, pp. SI-^S). 

The coloring matter of natural waters, its source, composition, and quanti- 
tative measurement, Ei.lkn H. Ukmiaudh and ,1. \V. Ellms {Jour. Amet\ Chcni. 8ov., 
18 {1896), No. 1, pp. 68-81, oharU *1). 

Note on the analysis of fruit juices, sirups, and confections, Py {Jour. Vharm. 
et Vhim., ser. 6, 15 {1895)^ \o. 11, pp. 488-491). 

The use of physical methods for the examination of milk, wine, and beer, E. 
Bec’KMAXN {Forsch. Lehcnamll. //////. ('hem.. J {1895), No. 15, p. 867). 

The acidity of local wines, Ueiikkni> ( ffurt. Wovhenhl. Landw., 1805. So. 47, pp. 
685-687). 

Influence of sulphurous acid on grape must, Winch in {Zlachr. Sahr. I nter- 
8ueh, und Hyg., 0 {1895), pp. ii5-i5l’. ahn. in Chem. ('enthj.. 1805, li. So. l.\ pp. 6J/, 
6J8). 

Contribution to the analysis of must and wine, A. Hai.knkk and W. McisLiNUKR 
{Zlechr. anahjt. Chem., J4 (1895), pp. pi8-860: ahs. in Chem. Cenihl., 1895, 11, So. 0, 
pp. 511-518). 

A modification of Uffelman’s reaction for the detection of lactic acid in the 
digestion fluids, If. Sthai sn {Uerl. klin. Wochenmhr., 8J {ISO'i), p. 8(t5; aba. in Chem. 
Zig., 19 {1895), So. 84, p. 308). 

An asbestus air bath, 8. CrAunv/. {Ztbrhr. angeiv. ('hem., 1805, No. 10, p.56/,Jiy«. 1). 

Condenser for the determination of alcohol in beer, K. IJlsi'ii (Ztechv. yes. 
Jiranu'., 18 {1895), p, ?fi: ahs. in ( hem. <\ntbi., 1805, II, So. 11, p. 515). 

On a modified form of polarization apparatus for chemical purposes, 11. Lan- 
Doi.T {Her. dent. ehem. Ge»., ^8 {18*Ct), So. 10, pp. 8101-810 f. fipH. 1). — TlKUiiodilicatioii 
fii flu* Htaiid adinilH the iiitrodiustiou of other vessidH than tubes and facilitates Avork 
at hi^h or low teinperaturos.™ \. m. i*kii:k. 

Honey analyses, A. .1. (W)ok {MidCu/an Sta. Fpl. 1808, pp. 8/1-,i83). — A reprint of 
Bulletin 90 of the station (E. »s. K., 5, p. 100). 

Miscellaneous analyses, (\ W. McC’unuv ( Idaho sta. lint. 0, pp. '>7).— Analyses 
are rojiortcd of 2 samples of eider vinc’jar, 4 of millt, and 2 of butter, and 1 test of 
kerosene oil. 

Report of the chemical contiol station of Norway for {Stale Ayl. Rpt. 

Sorway, 1804, pp. 83-188). 


BOTANY. 

Is the amount of the transpiration of plants a measure of their 
adaptability to cultivation? E. IvutHiKii (Landtr. Jaltrh., 
iVo. .V, 5(13-5:17 ). — The author criticises the work of Miiller-Thur^au,’ 

and concludes as follows: 

(1) In determining- the amount of transpiration it is necessary to 
determine it from an entire jilaiit, and not from a portion and from that 
calculate the total. On account of the short time 4 »iven the different 
experiments by MiilIer*Thurj::au, the errors which orij»inute by the water 
penetlatin^^: the wood tissue and not beiu^* transi>ired may under some 
conditions be very important. 

(2) The transpiration ol‘ a branch can not be taken as a definite part 
of the transpiration of an entire tree. 


Mitt. Natiirf. Ges. Thurgau, 189^, No. 10. 
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(3) The transpiration of different branches of the same tree may differ 
from each other more than the branches of different trees or even of 
different varieties. 

(4) The relation of tlie amount of water transpired in parallel exper- 
iments is not constant. 

(5) The varying factors which regulate transpiration manifest them- 
selves differently toward ditferent individuals. 

(0) The inesent conditions and those under which the plant has pre- 
viously tianspired have a very groat inffuence ii])on transpiiatioii. 

(7) It is not poswsible to consider, as Miiller Tliiirgau has done, that the 
measure of the transpiration of a twig will sIionn the water requirement 
of an entire variety of plants. 

Concerning the amount of water evaporated by the oat plant 
grown in solutions of different strengths, it. IIeinhkui (ZivcUcr 
Her, landtr. Vers, iStat. Rostock,, IS!) pp, 170-1'/ i ), — The amount of tran- 
spiration is known to be dependent on the condition of the atinos])here. 
Thus, oats grown in an atmosphere kei)t constantly humid transjiired 
only 102 gm. of water for each gram of dry substance afforded, while 
in affry atmosphere the amount of water transpired per gram of dry 
substance was 018 gm. 

In water-culture experiments oat jdants were grown in solutions con- 
taining 3, 1, 0.o, 0.25, and 0.1 jier cent of plant nutrients. The solutions 
were formed according to the following formula: 

411 KPO. -I- VM -f r>Ca 2(N() ) -f ^MgSOi -f- 2F«. 

The amounts of dry substance found were, with the 3 per cent solu- 
tion 134 gm., with the 1 per cent solution 74 gin., with the 0,5 per 
cent solution 44 gm., with the 0.25 per cent solution 28 gm., and with 
the 0.1 per cent solution 18 gm. The amount of water transpired per 
gram of dry matter was, with the 3 ])or cent solution 515 gm., with the 1 
percent solution 550 gm., with the 0.5 per ceni solution 084 gm., with the 
0.25 per cent solution 688 gm., and with the 0.1 per cent solution 629 
gm., the amount transpired being smaller the more concentrated the 
solution. The absolute <iuanti ty of water transiured increased from week 
to week until about the time ot blooming, and afterwards decreased. 

On the variation in weight and respiration in the plant organs 
of oats at various stages of their growth, K. llEiNUunr {Zweiter 
Her, landiv. Vers. Stat, Rostock^ pp, 167-Wl), — The author experi- 
mented with 1,000 oat plants to ascertain their increase in weight and 
respiration. The results are tabulated in 13 8 day periods from the 
time of sowing the seed until harvest, when the plants were fully 
matured. It is shown that approximately the maximum weight for 
most of the organs was observ<‘d during the tenth period, which was 
the 8 d}^ s 8U(*ceeding the end of flowering. The maximum production 
of carbon diox id took place during the same period. The weight of 
grain of course increased jifter this time, the weight of grain and panicle 
attaining its maximum in the last period. 
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The maximum and minimum temperature for chlorophyll pro- 
duction in certain cultivated plants, B. llKiNUicn {Zweitcr Her. 
landw, Virs, RostocJcj 1891^ pp. 151-157 ). — Tbo author investij^ated 
oats, rye, barley, wheat, buckwheat, peas, bools, aud rod clover, and he 
claims to have found the mininmni temperature at which chlorophyll 
is produced, as follows: Uye, 7 to 0.; wheat, ])eas, and beets, 8^; 
red clover, 8 to oats, barley, and buckwheat, 9^, Theinaximum for 
the saino ]>lants was, for barley and peas, 89^; rye, oats, wheat, and 
beets, red (*lover, to 4(t^; and buckwheat, 40"\ From this it is 
seen that the ranj^e of temperature for chlorophyll production in the 
above-mentioned plants lies between 7 and 40*^ (k Experimentiiift 
with youii^^ ]dants, it was found that the death temperature lies from 
5 to 10^ above the maximum for chlorophyll formation, and that plants 
are able to live and ^^lowin a temperature not suited to chlorophyll 
production. 

Assimilation of free atmospheric nitrogen by microbes, S. 

WlNOiiRADSKY (/Irc//. Set. Hiohj /, abn.inJovr. 

(Jhem, Soc\^ 1895, July, pp. J8S, J81). — The author has succeeded in 
isolatinpf from soil a butyric ferment which has the ])ower of fixing free 
nitrogen. The name given the organism is CloHlridhm paHieurianim, 
and while dilfering from all known ferments it greatly resembles (J. 
hufyrivum in its morphological chara<*ters. The nitrogen which is fixed 
is mainly in an insoluble organic form. Th(» liquid products of the fer- 
mentation are chieliy butyric, with some a<*etic acid. The gas evolved 
consists of hydrogen (»0 to 75 x)er cent, and carbonic anhydrid. Cul- 
tures w’ ere made in saccharine solutions wit hont any combined nitrogen 
and in strictly anaerobic potato media, gelatine or broth ])roving too 
nitrogenous for use. The author states that li series of exiieriinents 
conducted to test Bert helot’s claim ^ that various soil organisms are 
capable of fixation of free nitrogen shownnl that of J5 separate species 
isolated only the Clostridium Avas able to assimilate nitrogen to any 
axqireciable degree. In jmtato cultures 2 organisms were obtained 
which were callable of (ixing small amounts of nitrogen in the iiresence 
of combined nitrogen. 

The conclusion rt^ached by the author is that tlu^ iiower of fixing 
nitrogen is not general among microorganisms, and the ability to exist 
without combined nitiogen seems to bo contined to Clostridium alone. 

Report on a collection of plants made by J. H. Sandberg and 
others in northern Idaho in the year 1892, d. M. Holzincikk 
(Z7. 8, Ihpi. Ayr,, Dirislon of Lolany, VonirihutionH to S. Kational 
Herbarium, vol. 3, No. 1, pp. J05-287, ph. 2 ). — This report contains a list 
of species, together xvith critical notes and deserijitions of iiew*^ sjieeies, 
of plants eollecteil during 1892 by d. H, Siflidberg and others at vari- 
ous localities in northern Idaho and ad jaoent jiortions of Washington 
and Montana. The catalogue of spcHjimens enumerates 1,272 numbers. 


(’oiupt. Keu«l., IIG (1803), p. 842 (E. 8. K., 4, p. 854). 
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Ackiiowledfjjinonts are made to the following: for aid in i)reparing the 
report: K. 1 \ Shekioii, in Astragalus; J. N. Rose, in Umbelliferie; 
G. 11. Hudworth, in Coniferje; M. S. liebb, in Balix; Frederick V. 
Coville, in .hincaeeiv; <k F. Wheeler, in ( 'yperacea^ ; L. H. Dewey, iu 
Grainineie; L. 1\J. Underwood, in Pteridopliyta; F. G. Britton, J. (^ardot, 
and Dr. Warnstorf, in Musci; and J.B. Ellis, B.M. Everhart, and J. F. 
James, in Fungi. 

Contributions to a study of the genus Coleosporium, K. Fisc iikr {Jhtl. Soc, 
BoU France f ser. 1 {1894)^ Fo. 2^ Fxiraordinary scRNionf 7894j pp, CLXVIIF 

CLXXIII). — Notrs arc' givc!n of C, inuln’y C, conchi-nrreMHiSy C. senecurnhy (\ cacaliWy 
C, pefasititf, C. Inssilaginitt, and C. campatiuhe. The a*eidial forms are given for these 
and othcT species. 

A study of the genus Galactia in North America, A. M. Vail (Torrey Buh, 222 
{189,1), A1>. 12ypp.r>()(), ftOI ), — Descriptions and notes an^ given on 14 8])CH'io8 and 
varieties of this genus, sevc'ral of which are now. 

Notes on the Hieracuims of Scandinavia, H. Daiilstkot {Acta Horti Bergianiy 
2 {1804), Fo. 4y pp. 148). — A list of species, with critical notes, is given. 

Concerning the species and varieties of Stipa, Simonkai {Bot. Centhl., 04 
(1895), Fo. 5, pp. 74-70). 

Notes on sumacs, AV. AV. Asm? (Bof. (iaz., 20 (1895), Fo. 12, pp. 518,549, ph /).—• 
Ithns carohniana is described as a new Sjiecies, and notes are given of B. pnmlht. 

Concerning the difference between Gymnosporangium juniperinum and G. 
tremuloides, P. Dietkl ( Fornt. vaturw. Zlsohr., 1895, Fo. 8; abs. in Bot, (h^nthl.. 04 
{1895), Fo. 5, p. 171). 

Some higher epiphytes, D. AVitthcx k {Acta llorti Bergiani, 2 {1891), Fo. 0, 
pp. 29).— A list of about 75 genera of phanerogams and higher cryptogams that liave 
be'cn found li\ ing as opiplij tos is givem. 

Contributions to the knowledge of monocotyledonous Saprophytes, P. 

Ghoom {Jour. Linn. Soc. Bof., ,11 {1891), Fo. 214, pp. 149-215, pin. 3). 

On cultures of Penicillium cupricum, J. Skynes (BnJ. Soc. Bot. France, ser, 3,2 
{1895), Foh. 0, pp. 451-155; 7, pp. 482-1H5). — The author eoiicludeis that this is not a 
good species, but is only a form of F. yfaucum niodifie'd as to Ihc cedor of its conidiu 
by tlie mc'diuiu in which tlic'y are grown, (bnitrol <*xi)crimenls inaeb* w ith /*. ylanvum 
iu solutions containing the sulphate's of coi)pcr and iron gave*, according to the 
author, reisults similar to cultures of the so-calh'd F. cupricum. 

On the location of the germ in the Augiosperm seed, F. llEeiELMAiEis {Bot. 
7Ag., 53 {1891), I, Fo. 7, pp. 143-173). 

Variations in the sclerotia of Lentinus woermanni, N. PAToriLi.AUD {Bnl. 800. 
Mycol. Prance, 11 {189,'i), Fo. 4, p. 240). 

On the vascular hyphse of the mycelium of Autobasidiomycetes, (b Van 

BAMnj?KE(/lM/. Boy. Acad. Sci. Beige, ^er. 3, 27 {1891), pp. 492-491). — The lu’cseut article 
is a ri^Hume^ of au article published in the memoirs of the se»cie'tj . 

Recent investigations concerning the secreting organs of fiingi, d. Istvanej'Y 
{Bot. Cenihl., 04 (1895), Fo. 3,pp. 70, 77). 

On the form, structure, and division of the nucleus, O. van dek Htrioht {Bui. 
Boy. Acad. Sci. Beige, ner. 3, 29 {189,1), pp. ,18-,^8, figs. 20). 

On the nuclei of the Uredineae, 0. l*oiHAUj/r and M. KACinousKi {Jour. Bot. 
France, 9 {1895), Fo. 11, pp. S 18-324, fige. 14). 

The rdle of the cell nucleuarin the development of fungi, G. v. Istvanffi {Ber. 
dent. bot. (lee., 13 {1895), No. 9, pp. 452-407, 2>l», 3). 

Experimental researches on the germination of Penicillium glauoum, P. 
Lk8A(IE {Ann. Sci. Fat. Bof., eer. 8, 1 (/,S\9d), Fo. ,7-0, pp. S09-,322).—A study has been 
made of the external conditious necessary for the geniiinatiou of the spores^ as well 
as the couditions which hasten or retard germination. 
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Observations Upon the development of tXncinula spirtiUs^ B. T. Galloway 
X/loL Gaz., ^0 (mri), Xo, 11, pp. m-49t, pU. S). 

Investigations on the plasmolysis^ elasticity, extensibility, and growth of 
pith, ll, Kolkwitz {Inaup. IHsa, JierHn, 7.s\9J, pp. 4S; aha. in Hot, (hntbh Iktihefi, 5 
\lS95), No, G, pp, 421, 412). 

On the relation between the assiniilation activity of leaves and their droop> 
ing, L. JoST (,/«/tW>. wiaa. Jioi,, 27 (ISO/i), No, 2, pp. 77; aba. in Hot. Ztg., (mfj), U, 
No. 21, pp. 221^338). 

On intracellular nutrition, K. Duolaux (Jnv. Tnai. Paatmtr. 9 (7395). No. 11, pp^ 
mt-938). 

Digestion in plants, J. V. Smiih (Sci. Amei\ Snp., 4o (7395), No. 1017, pp. 7Gilo^ 

mil). 

On the localization of respiration in the cell, J. Lokh «nd J. HAiiDtJw'rv (Jrrh^ 
PhgaioL. (17, Nea. 17 and 72). 

Concerning the effect of internal and external conditions upon the transpi- 
r^ation of plants, (). FAmRin (Prometheus, G (7395), No. 45). 

Experiments on the respiration of various cultivated plants, K. Heinlich 
{/writer Per. Jondw, I era. Siat. Roatoek, 1391, pp. 1G5-770 ). — Tabiilattnl resnlta are 
j^iveii of ex])etitiieiitH made by the anthi»r on the roepiration of the various parts «»f 
huekwlieat, mustard, and spurry. 

Concerning the transpiration of the potato, L. l*<)l>.iANk(* (Oesterr. hot. Ztachr., 

45 (1895), No. 10, pp. 309^374). 

A recording apparatus for the study of transpiration of plants, A. F. Woods 
(Hot. Oaz., 10(1395), No. 11, pp. Gl-flG, jd. 1 ). — An illustrated <les(Tiptioii is given of 
0 de\ ice for measuring the amount of transpiration in idants. 

Water as a factor in the growth of plants, Jl. P. Galloway and A. F. WooJ>s 
( r. *V. Jh'pt.Agr. ) earhool lS9i, pp. 1G5~17(>, Jigs. /).-”The importance of water to the 
perfe<‘t develo])ment of the plant is pointed out, and the relation of the root stem, 
through whieli tb(5 water is absorbed, to the total growth of the plant is stated. 

On the movement of calcium phosphate in plants, L. VAin)ix (Ann. Inst. 
Pasteur, 19 (1395), No. .s, p. G3h; abs. in Chem. Ztg., 19 (7395), No. 90, p, 339). 

Experiments on the assimilation of nitrogen by plants, K. Heinkicii (Zweiter 
Per. landw. J'ers. 3tat. Poatock, 7391, pp. 2Gl-27(f). 

The question of nitrogen assimilation by the bacteria of the root tubercles 
of lupines, K. irKivuii'ii (ZweOer Per, tandw. Pera. Rtat. Rostock, 1394, pp. 170-171). 

Concerning some of the more important protective contrivances of the vege- 
tative organs of plants, G. Kat^me ((Paler program. 1^'r. Real, gym., PerJin; nhs. in Pot. 
Cenibl., G1 (1395), No. G-^7, p. 119). 

On some variations in the number of stamens and carpels, J. 11. Btukill 
(Jonr. Linn. Soc. Pot., SI (139.7), No. 111,pp. llG-245). 

Recent additions to the subject of polyembryony, K Si’iiilheus/kv (Aba. in 
Pol. Cenibl, G4 (1395), No. G-7, pp. 119-231). 

‘Vegetable apiralism, (i. Maciosme (Torrcy Put., ll (1395), No. 11, pj}. 4GG-470). 

Concerning the formation of ice in plants, with special reference to its 
anatomical arrangement, M. Dalmek (Flora, 3o (1395), No. 1, pp. 4SG-444: aha. in 
Pot. Cenibl., Gi (1395), No. lo, p. 353). 

Some problems of the physiology of transplanting, G. Kleb^ (Ueher einige 
Vrobleme der Phyaiologie (ier Fortpjtanznng. Jena: G. Fiaeher). 

The dormant period in plants, V. T. Dkury (Gard. Chron., aer. 3, 13 (1395), No. 
467, pp. G75, G7G). 

On the poisonous action of oxalic acid salts, *(). Loew (Pot. Ontbl., 64 (1305), 
No. IS, p. 4S4). 

Experiments on the injurious action on plants of waste water containing 
barium, E. Hasklhoef (Landw. Jahrb., 24 (1395), No. G, pp. 9G1-9G7). 

Experiments on the injurious action on plants of water containing cobalt, 
E. Habblhoff (Landw. Jahrb., 24 (1895), No, 0,pp. 959-961). 
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Review of works on veg;etable teratology and pathology published in 189l({y 
1893, and 1894, M. MolliaiU) Boi., 7 {1896)^ Nos, 8S, pp, 466-^75; 84^ 

pp, 525^548), 

On some chemical pxocesses in the barley plant, C. 3'\ Ciioss, E. J. Rkvan, 
and C. Smith {Jier, devt. ehem, Ors., 28 (1895), pp. 2004-2009; ahs. in Chem. Cenibl,, 
1895, TT, No. 25, p. 1129). 

On the localization of anagyrine and cytisine, 1*. Cukrix (hul. Soc. Bot. 
Fmnve, sir. S, 2 (/S95), No. 0-7, pp. 42^-^182). — A n»port is given on investigations of 
Anaggrh faiida and Cyiisns spp. for these alkaloids. 

On the presence of asparagiu in the roots of Nelumbo nucifera, Y. Kinoshita 
(College igr., Tokifo, Japan, BvL, roh 2, No. 4, pp. JOS, 204). — The author has made 
an examination of tlie roots of this jilaut, which is largely used as food, and found 
that an approximate dtsterniination showed that the loot (‘ontaiued asparagiu 
amounting to nearly 2 }>or cent of its dry matter. 

On the chlorophyll grains in seed and germinated plants, A. J^'amitzin (Jhtl. 
Imp. .lead. ScL 81. Veiershurg, u. ser., vol, 4, 2*p. 75-85; ahs, in Jiol. Cvnihl., Of (7895), 
No. IJ, pp. fi;, 4/8). 

On the formation of gum in Acacias, h. [An/. (Bui. Sor. Bot. France, ser. S, 2 
(1891), No. 0-7, pp. 4h7-i71). 

Concerning the existence of iron in plants, (i.CuGiNi {8iaz. Sper. Agr. Hal., J8 
(1895), No. It, pp. 6f9-052). 

On the distribution of assimilated iion compounds other than hemoglobin 
and hematius, in animal and vegetable cells, A. B. Ma<ai.lim (i^iuart. Jour. 
Micros. 8ei., w. ser., 58 (1895), No. 150, pp. 175-J7 i, ph. S). — A memoir. 

Laccase in fmigi, E. Boiiupklot and (k BiCRUfAND (Compi. lUnd., Ul (1895), 
No. 22, pp, 7 85-780). 

The soluble ferments of Polyporus sulphurus, E. BoHRQt KLoi and H. ITicitisEY 
(Bui. 8oc. Mijcol. France, 11 (1895), i,pp. 255-259). 

Concerning the tannins of fungi, O. Neumann (Inaug. Hiss. Dresden, 1895, pp. 40). 

Concerning the distribution of cane sugars in plants, their physiological role, 
and aocompanying carbohydrates, Ik Som^nzi: and S. Eiiankpuui (/Asehr. Vhgs^ 
iol. Chem., JO (1,S91), No. 0, pp. 511-555). 

Composition of the loot nodules of the alder, A. Mayer (Landhonw, Tijdsehr., 
8(1895), pp. 519, 520; ahs. in Jour. Chem. Noe., 1895, Dee., p. 525). — The fcdlowiug 
resulis wore ol»taincd: (^rnde piotcin, 9.S ami 5 7 ]a*r emt in nodules and loots, 
re8i)ectiv(ily ; piotcin, S.3aml5,l; iiitri»gen-frce extract, (d.G and f>or)j cnidt* liber, 
17.1 and 111 .8; and ash, 8.2 and 2.0. 

On the localization of the active principles of the Senecios, E. Lvi/. (Bui. Soc. 
Bot, France, ser. 5, 2 (1895), No. (>~7, pp. 450-488). 

Influence of the Mediterranean climate on the structure of the common 
plants of France, W. JiussEi.L (Ann. Sei. Nat. Bot,, ser. A, 1 (1895), \o. 5-0, pp. 
828-858, pis. 2). 

Variation after birth, L. If. Bailey (Amer. Nat., 5o (1890), No. 549, pp, 17-24). 

Some means of the dissemination of angiosperms, G. la Forte (Nnoro Giorn. 
Bot. Itnl., n. ser., 2, pp. 227-257; ahs. in Bot. (>.nihl., 04 (1895), No. 4, pp. 129-181). 

New North American fungi, A. B. Morgan (Jour. Cineinnaii Nat. Hist. Soe., 18 
(1895), No. 1-2, pp. 30-45, pis. 8). — T^^enly-fon^ new species arc descrihi^l, among 
whicdi arc the following new genera: Lcutodiiim, Argynna, and Pyreiiomyxa. 

Remarks on Kellermann and Werner’s Catalogue of Ohio Plants, .J. F. James 
(Jour. Cincinnati Nat. Hist. Soc., 18 (1895), No. 1-2, pp. 40-57). — Numerous notes are 
given as additions to the above catalogue. 

On the flora of a prairie State, T. A. Williams (Garden and Forest, S (1895), No. 
407, pp. 495, 494). — Notes are given of Sahx cordata in South Dakota. 

New or noteworthy American grasses, II, G. V. Nahii (Toirey Bui, 21 (1895), 
No. 11, pp. 408-405). — Critical notes and new comhi nations of names are given for 
several si^ecies of Sporobolus, Eragrostis, and F<»a. 
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New or noteworthy American graBBes, III, G. V. Nash {Torrey Bul.y (i.vvj), 
jVb. l^tpp. />l/f 51 i ). — Critical notoH are given of a few grasses. 

Some points in photomicrography and photomicrographic cameras, ^V. Jf. 
Walmsley (Jmer. Micros. Jour., 16 No. nC9-,t78y figs. 5). 

New imbedding methods, G. Marpmann {Zittchr. angew. Mikros.. 1 {1891 )y No 8. 
pp. ^S4--23S). 

A simple photographic camera for the micioscope, C. Leihs {ZUvhr. nngtw. 
Mtkros.y I {J8%l)j ]\o. 8f pp. ^'1^281, Jigs. i). 


ZOOLOGY. 

The crow blackbirds and their food, 1'. 1'. L. Beat. (T. aV. Depi. 
Agr. Yearhotilx pp. ^ i jiq, /). — ^Tliis i)aiM'r deals witli investi- 
gations of the food habits of the <*0111111011 (‘astern crow bhiekbird or 
IHjrple gra<*l\le {(Jtdsrahis t/uiscula), tlie bron/(‘d graeKh‘ of the Middle 
States q. (vn6Ns)^ and tlie IHoridii graekl(‘ {Q. q. prefaecMl by 

reiinirks on the geogTajilneal distribution of the fornis considered. 
Observations on the di(‘t of the crow blackbirds by fi(‘ld observ(Ts in 
dilferent parts of the (‘ouiitry ar(‘ l)rieH> eiti^d. 

In tli<‘ (‘oiu'se of the inv(‘stigati()iis there wine evamined the contents 
of the stomachs of 2,258 blackbirds from (lie (‘astern and central por- 
tion of the rnitiMl States and from Florida. The food was found to 
show 18 ])er c(*nt of animal, 18 per cent of v<‘getable. and 4 jmr ccmt of 
mineral matter. The animal food <*onsist(‘d chietiy of inserts, wliich 
fornuHl 45 p(*r cent of the entire food of they(‘.n, although crusta(‘('ans, 
molhisks, and some small \(‘rt(‘brate animals were also eaten. The 
fewest insiH*ts were (‘aten in Febrnai>, \vhen the\ amounti^d to G per 
cent of tli(‘ food, and the most in Ma.\, wlnm they incr('as(*d to G2 per 
cent. Be<‘tl<‘s, grasshoppers, and (‘aterpillars wei<‘ (‘hietly eaten, 
although inse(*ts of other orders as widl as spidei s and myriapods were 
reiiresented in the stomach contents. Only 57 stoma(ihs out of the 2,258 
were found to contain reinaiiLS of eggs, although it is a popular belief 
that the blackbirds are nest robbers. 

The vegetable food was found to consist chietiy of grain and fruit, 
although 37 ditferent items in all Avere identilu‘d. Oorn was eat<m to 
the great(‘/St extent, (constituting one-half of (he total vegetable food of 
the year. Wheat was also c^aten to a small extent, both if and corn 
being found in great(xst (piantity in stomachs (‘olI(‘ct(*d at the times of 
harvesting. 

Fruit app<‘ared to be an imiiortant dietary ehunent and (*onsist(Ml 
chietiy of wdld varied i<‘s. A considiwable (juantit,N of noxious w(‘(‘(l 
seed was found in the stomachs (*olleeted during tlie wintei* and spring 
months. 

One-fifth of the stomacdis (*olle<*ted were those of nestling birds in 
whi(‘h the insect food was found to largely predominate, consisting 
mostly of soft-bodied insects. 

It is the belief of the writ(‘r that though the crow blackbirds may 
cause considerable injury at times when they colle<d in large llo(*ks, the 
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damage is more than balance*! by their destruction of injurious insects, 
and that tliey sliould not bo indiscriminately destroyed. 

Hawks and owls from the standpoint of the farmer, A. K* 
Flshek (T, Dopt. Apr, Yearhoolc JSf) fy pp. jfls, Jigs, 4).— 

A popular illustrated paper protesting against the indis(*riminate preju- 
dice commonly existing in regard to birds of jirey, and showing that the 
majf>rityof them are not onlyharmlessbutpositively beneficial to farmers 
by destroying injurious mammals and insects. Birds of prey are arbi- 
trarily divided into those wholly beneficial, those chiefly beneficial, 
those in whi<‘h the beneficial and harmful qualities about balance, and 
those harmful. The gyrfalcons, duck haw k, sharii-shinned hawk, Cloop- 
er\s hawk, and gosha^^k are conqirised in the harmful class, while the 
vast majority of all other hawks and owls an* either wholly or chiefly 
beneficial. The conclusions arc arrived at from stinly of the habits of 
the difiPerent speeJes and examination of the stomach contents of about 
3,(M)0 individuals, the results being brh‘fly detailed for several species. 
Illustrations are given of the red tailed hawk, si)arrow hawk, barred 
owl, Swainson’s hawk, burrowing on\1, gn*at horned owl, and Cooper’s 
hawk. 

The food of woodpeckers, F. F. L. Bkal (I . S, Ikpt, Agr,^ divi- 
sion of Ornithology anil Mammalogy JlnL /, pp, l-i i^ fgs, .'7). — This is a 
preliminary report on investigations concerning the food of wo<m1- 
peckers in relation to their economic value as fri(*nds or foes of the 
agri(*ulturist and horticulturist. Six hundred and seventy nine stom- 
achs were examined, representing 7 species — tin* downy Avood pecker, 
hairy wood]a*cker, fli(‘k<*r, red headed \\oodpeck(*r, rcd-liellicd Avood 
lieeker, yellow-bellied Avoodjieckei , and ])il(*at(*d woodiiecker. The ani 
inal food, <‘onsis1ing almost cntmdy of insects, Avas found to be greatest 
in the doAvny wood])C(*k(‘r, the stomach of which <*ontaincd 74 per (*enl 
animal, 135 percent veg(‘table, and 1 per cent mineral matter, and ranged 
doAvn through the hairy woodpecker, flickew, ])il(*ated woodpecker, red- 
headed Avoodiiecker, ami yellow-bellied Avood[)eck(*r to the red-bellied, 
in which there w^as 13(> p<*r cent animal and 74 iier cent vegetable matter, 
with a trace of mineral matter. The most mineral matter was found iu 
the stomachs of flickers, and nom* in those of the yellow-bellied and 
pileated \voodjH*ckers, Themajority of the stomachs contained cambium 
from the bark of A’arious trees. 

The doANUiy Avoodpecker is considered to be of the most economic 
value from the gre^ater proportion of insects in its food, few of which 
were of useful siK*(*ies. All the Avoodpeckers AAHue found to eat grass- 
hoppers, the red head eating the largest p<*rcentage, these and beetles 
forming 3(5 i>er cent of the whole food. The food of each species is 
listed in more or less detail, and the positive advantage to farmers and 
to granaries from the insectivorous tastes of woodpe(‘kers is insisted 
upon. 

The tongues of woodpeckers, F. A. Luoas {U, S. ])€pi. Agr,^ 
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Division of Ornithology and Mammnlogy Bnh Tjpp, ph. :>). — A 

brief seiiiife(*lnii(*nl article dealing with the {inatoiay of woodpec^kors’ 
tongues and sliowiug that the variation in form is due to the character 
of the food of the si)ecies and the methods pursued by the birds in 
obtaining i(, some species having tongues adajded to the sj^eariiig of 
larva‘ within their burrows^ and thus <‘xtra<*ling them, while the tongues 
of others are furnished with rough surfaces to which the saliva will 
adhere. It is believed that since the modifications of the tongue are 
directly related (o the character of the food they are not of value for 
classification. lOnlarged figures of the tongues of various North Ameri- 
can woodi>eckeL‘s are given. 

The geographic distribution of animals and plants in North 
America, (b 11. Mkkuiaai ( (\ S. 7)cp1, Ag)\ Yrnrhoolc isoi^pp, 
map 1 ), — A popular article sliowing the lesults achieved by the Division 
ot Ornithology and Mammalogy in studying the life /ones and areas in 
North America, in mapping tlnar boundaries, and tabulating their dis- 
tinctive animals and jdants. The scope of work in tln‘ line of geo- 
gra])hic distribution as<‘arriedout liy biological survey s, and correlation 
of the data colle(*ted by this and oth(*i means, is briefly outlined and the 
recent Death Valley e\])edition to Southern Oalifornia is mentioned. 
The author characterizes 7 life zones, included under 1) main divisions, 
the Jioreal region, comprising the Arctic, lludsonian, and ('anadian 
zones; the Austral region, comprising the Transition, Upper Austral or 
(/arolinian, and lower Austral or Austroriparian zones; and the Tropical 
region, constituting a Tro])i(*al zone. These zom‘s are briefly desiTibed, 
their boundaries in the United States indicated, and the more charac- 
^teristic species named. A map of the zones is giv(*n. The laws of 
temperature control, and their bearing on the zones are brietly formu* 
lated. 

The poisonous snakes of North America, J.. Sti jmu.ku ( I . N. Xat, Muh. apt, 
189,ly pp, , ph. JU^fujH. 70 ), — A sciuipopular j>a]M‘r, \\itli illustrated ledjuicai 

de8(Ti]>tw»ns of and kt*y« to 1 genera and U5 species, to \\lii(*li nri* attaelied remarks 
upon tho \onom of snakes, its coiupositiuti; jiliysiologieal action, and treatment. 

The shoit-eared owl {Jour. [JirifiHh] JUl.Afp., 1 {1S9J), Xo..i,pp. 1 ), — 

Doaoription, liabils, ami value of Amo avcipiirinus. 

Birds of Michigan, A. J. Cook (Mich. Sia. lipt. ISO.i, ;>/>. 71J), — A 

reprint of Hnlletin 114 of the station (K. S, U., r>, p. KU). 

On the protection of useful birds, J. 1 )F(}RCIja (Proy. Ayr.et f it., tZ (18Uo),No 
ZSjpp, 38). — A list of useful birds is given and their protection by horticulturists 
is urged. 

The wild birds’ protection act of 1894, C. Waiuu kton (Jour. Ihij, Agh Soc. 
JCvylavdy uer. 0(1S93), No. Zi,pp. 305-309), — A list of birds bcnoticial to agriculture 
is given. 

The destruction of birds useful to agriculture, X, Kascail (Pev. Sci., /S9J, 
May 35 1 p. 009). 

The birds’ calendar, H, K. rAUKiii rst (London: J. (\ Nimmoy JS95y pp. 350yjigs, 
34 ). — A popular treatise on some American birds. 
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METEOROLOGY. 

Climate and Health, W. li. Moore and W. K. U. Phillips {IL S, 
Dept, Agr„ Weather Bureau^ Ctimate and Haalth, 1 (icSY>/>), No, I, pp, 
charts /JO ), — This is the first of a Korics of i>ul)lu*ations on tins 
subject and covtirs tlie 4 (*aleiidar weeks ending Saturday, July 27, 1805. 

The statistics used “are based upon cliinatolojricJ reports of the regu* 
lar stations of tlie Weatlier Bureau, and upon morbidity and mortality 
reports of ])hysiciaiis ami liealth of[i<*ials made directly to the Weather 
Bureau, and suiiplemented as to mortality statistics by additional infor- 
mation taken from the Mortality Table, Cities of the United States, of 
the Abstra(*t of Sanitary lleports, published by the U. S. Marine-llos- 
pital KServicc.” 

cliinjitolofjic data used in detenniiiiug 1 he Avon t lit* r eluiracteiifttifs of each 
week aie tak<‘n from ahout IIIO of the regular stations of tlu* Uureau. Cliiuatologic 
statistics o1 hh H<*leetod stations are jnihlislied iii detail Morhidit;^ rejmrtH were 
receiNcd from ahout lOG physicians, the nninhcr varying somewhat from week to 
week. Mortality istatihtics were received from ahout 150 localities. . . , The statis- 
tics have heen compiled hy the calendar Aveok. The matter of each w eek, e\ce])t the 
charts, Avill he found in the following order: Text, <*limatologic tahh's, morbidity, 
and mortality lahles. 'I’he weeks follow each other in chronologic ordei.*’ 

Monthly Weather Review (f7. Dept, Apr,, Weather Bareau^ 
Monthhf Weather Deviea^ No, / >, pp, U//, t'U charts 3), — This 

number contains the title -page and table of (*ontents of the Review for 
1894 and an annual summary of meteorologie.al observations during 
1894 “based U])oii data received from eoiiperating weather stu'viees and 
from about 1,990 stations oeeupied by regular ami voluntary observers 
of the Weather Bnieaii.” Jn addition, a summary of Canadian obser- 
vations is given ami the <lata from tliis source are incorporated in the 
charts. 

'M/wmtfp/tc/vc presHure , — 'fhe moan annual pressure has heeii highest during 1894 
ovcrtlu^ South Atlaiitii* and East (hilf States, the maximum heing'IK). Ill m (Georgia; 
the small aiea of louest pressure, 29.9t), appears, as usual, at the In^ad of the (jlulf of 
(hilifornia, and, as has heeu pie\iously explained, is piohahly a hiaiudi from the 
area ot low ]>r(‘ssure over the oqnatoiial Paeifie. A small legion of high pressure 
extends eastward o\ er Oregon into Utah. The general Arctic aio.i of low pressure, 
29.95 or less, extends along our northern houndary froju Uritish Uolumhia to New- 
foundland. . . . 

Tcmpm/Zaiv. —Tlie lowest annual aA’oragos within the IJniled States wore: Wil- 
iiston,40.1; St. Vincent, 97.7; Mooihead, 99.S; Duluth, 41.5; Jlurlington, 42. G; East- 
port, 1 1.6. 'J’lu* highosl averag(*s were : Yuma, 71.4 ; (’orpus ( 'hristi, 70.7 ; Key West, 
76.7 ; .lupitei, 73. H. 

^'The mean annual toinperature Avas above the normal in New England, the Middle 
and South Atlantic States, and generally throughout the interior of the country; it 
Avas slightly heloAv the normal in Florida and the (?nlf States, the ]>1ateau, and 
Pacific coast regions. . . . 

‘On g(*iieral, maximum toiuperatnres e\e<*ediiig 100 occurred from the Mississippi 
Valley westward to the Rocky Mountain slope np to an altitude of 3,(K)0 or 4,000 ft. ; 
the ahsolute maximum for the aaIioIo 4*ouiitiy was 113 at Yuma. 
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^'Minimum tumperatureA of 35^^ or less occurred in the oaaterii portion of North 
and South I^akotu; the tninimnru lino of freezing teun>eratnro, 32 extended north- 
ward to the immediate coast of (California and tho sontheni point of Florida. The 
BtatioiiH of large annual range of tompcratiire were: Northiield, 12t; Sanlt Sto. 
Marie, 120; North Dakota, on the average, 136; St. Paul. 125; l)e« Moines, 131; 
Valentine, 141; lliwm, 143; Pierre, 136; Milos City, 133; North Platte, 129; Idaho 
Falls, 124. 

^^The small annual ranges were : I fatter as, 69; .Tupiter, 67; Key West, 17; Santi- 
ago, 58; Dos Angeles, 67; San Franeiseo, 58; Eureka, 51; I'atoosh Island, 51. 

^^The aeeumnlated <lepartnres of average monthly temperatures are given, and 
show that there was a progressive aeenmulation of temperatnn^ in excess of the 
normal in most of tho meteorologieal distiietS. In other eases, such as Key West 
and the (inlf States, the plateau ami Paeific districts, th«» aeenninlation of theearly 
part of the year diminished or oven heoaniea detieit before its elose. . . . 

** PredjfUaiion , — The greatest preeiiiitation \Na8 111 in. at ^’atoosh Island, and the 
least was 2.95 at Yuma, 4.21 at Kl Pa.so, and 4.35 at Santiago. 

''An annual rainfall aliove (iO in. oeeiirred on tin* immediate eoast of Oregon and 
Washington and over a small jiortion of the Florida l*eniiisnla. An annual rainfall 
of loss than 26 in. ]»re\ ailed trom Manitoba west to Alberta and southward to Mexico. 

“[FroinJ the accumulated departures of total monthh precijiitations fiom the 
normal vahms it appears that a deficit bah ]nevaib*d, exceiit o\«*r the northern ida- 
teau and Pa<*ilie eoast distnets, and, in general, the deheit has hei'ii inereasing from 
month to month throughout the year.” 

This inunb(M' also (‘ontaiiis notes on the l‘n‘quent*y of tlmnthMstorms 
anti auroras, tables for redueing barometer readings to sea level by the 
llazen inetluxl, \Nhieh is used in the Weather lUireau, and an artiele on 
“The total <iuantity of aqueous vaptir in tln^ alniosphere,” by G. Abbe. 

Meteorological summary for Iowa for 1894, J. TD Sack anti 
(j. M. Ghappkl (Iowa Wmilar and Crop Srrvicr h*pt, /(S9/, pp, chart 
J), — The tables and summaries of meteorologieal data and erof) statistics 
eiubt)died in this reptirt were matle uf) from tht‘ weekly and monthly 
rciiortsof 1,100 vtilnntary t)bs(‘rv('rs and t*ro]> et)rresi>tmtlents, refuesent- 
iiig every eounty in the States The summary ftir I lie year is given in 
brief as follows: 

Jfaromettr. — M<mui ]>ressuic for tho year, 30.036 in.; highest observed, 30.96 in., 
on Doeeniher 27, nt Sioux City; lo^^ost ohseivtMl, 29.20 in., on Fohruaiy 9, at 
Keokuk; range for the State, 1.76 in. ; aNerage monthl^\ range, 1.10 in. Tnnpernturt . — 
Mean teni]»eratnre for the year, 49.7 ; highest temperiitiire repoited. 109 , on July 26 
and 27. at Spirit Lake; lowest, — 37 , on January 25, at Ames; range for the Stale, 
116^ ; average Inonthl,^ range, 78.8 . Precipitation, — A verag<‘ tor the State, 21.95 in. ; 
the greatt'st monthly rainfall repented was 7.13 in., at Kimsauijiia, in September; tho 
least was trace at numerous places in Fehriiarv , .liil> , August, and November ; the 
greatest amount re})orted for any 21 consecutive hours was 2.77 in., at Atlantii*, on 
the let of October. IVind . — Prevailing direction, northwest; maximum velocity 
leportod was 70 miles an hour, from the south, at Sioux (Pity on ,Jnn<^ 20. 

"There were 184 clear days during .\ear. 109 jmrtly cloudy , 72 cloudy, and 66 days 
on which 0.01 in. or more of precipitation fell.” 

Meteorological observations at Michigan Station during 1892, 

I{.(3. Kedzie (Michigan iSfa, Rpt. pp. h7~iSv>). — As in previous years 

these observations inelude data relating to temperature, pressure, rela- 
tive humidity, pressure of vapor, idoudiness, Mdnd movement, and pretjip- 
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itation. The annual summary is as follows: (degrees P.), 

highest 93 (Juno 25, 20), lowest — 13 (Januaiy 15), mean 45.88; prenisure 
(inches), nioaii 29.090; mean relative humidity (per (*ent) 7h; presfture of 
aqueom (inches) 0.291 ; (per cent) 57.5; total precipitation 

(inches) 29.92 ; snonfall (inches) 30.5. 

What meteorology is doing for the farmer, M. W. JIaurington (T. S. DepU 
Agr. y earhook ISO t, pp, I17-J20 ). — A brief explanation of iinprovenionts with special 
refereuco to the needs of the farmer on the hdlowing points: 

‘^The improvement of the forecasts — their more complete distribution, especially 
to the farming commiinilies; the jjcneral dissemination of information about the 
Weather Bureau — its objects and methods, what could or <*onld not be properly 
expected of it; the compilation and ])ublH*a1 ion of the climatic data of the United 
States, especially the data of use in the practical pursuit or study of agriculture — 
permitted b,\ th<' accumulation of 20 or 25 years of observations of uniform character; 
the study (»f tin* scicntitic the(»ry of mctc<»rology with esjuH'ia] refenujce to the 
improvement of its ]>rjictical application.” 

Present and proposed lines <if work, including Hood forecasts, sanitary climatology, 
the study of clouds, and stsisonal fon*casts arc brieily referred to. 

The value of forecasts, II. H. V. DrNWoonv (t. S, Depi. Agr. Yearbook 1894, 
pp.Iit-IIS ), — A iH)i»ular aitich' intended “to set forth as brieily as possible the 
diversilied interests atVected directly by the fore<‘asts, and (o gixesoine ai)proximat6 
values of the beuelits accruing from Judicious use of the same.” 

Monthly Weather Review ( I . S. Dept, Age,, Heather liureaa, Monihhj Weather 
lieriew, IS (ISOS), iV'o«. 1, pp. 1-4S, eharta SJ; 1, pp. HISO, ehartn 7: pp. S 1-^1 10, 
charts 0; J, pp. charts (J; T, pjt. l.^^S-^loy, figs. ehartsS; G, pp. 19S-iS0, charts o; 

an(t7f pp. ilo-iSi, charts G), — In addition lo the usual summaries of <d»8ervations, No. 1 
contains notes on ohserv at ions on snow dust in dilferont jmrtsof the country, including 
microscopical examinations by B. T. (talloway ami A. F. Woods, and j)hysical anal- 
yses by M. Whitn<^y, which indicate that this dust has no greater fertili/ing value 
than ordinary surface soil; No. H cuutaiiis an arti<*le by F. II. Bigelow on the con- 
nection between sun s]>otH and the weather; No. 5 contains a special artich^ on cloud 
photography by A. .1. lIcurN, and on meteorology and public health by W, F. R, 
Phillii)s; No. (> contains statistics of State Weather Services by O. L. Fassig; and 
No. 7 contains an illustrated article by (hF. Marvin on tlie Marvin seismograph. 
Editorial notes occur in the diflerent unmhers as follows: No. I, the local contrast of 
weather at Long Branch; the ice cro]) from a ineteorologicjil staud]K)int; a silent 
electrical and duststonn in Oklahoma; optical jdicnoincna; and ]>arhelion, January 
27, IWr); No. 2, corrcspomlonccN between r.uro]M*an and Vinerican weather; optical 
jilienomemi at Washington, 1). C’. ; descending warm winds; duststonn; and noise 
inaik} by a meteor; No. .‘I, sensible temperatures, and the warm wave of Marcli 27-29; 
No. 4, the passage of low areas over the Kocky Mtuintain.^; diiststorms; change from 
winter to summer; thunder and air pn'ssnre; the wind and chiinne.v draft; etliciency 
of windmills and fanners’ tools; do thunderstorms advumce against the windf and 
a list of po]mlar works on meteorology; No. .5, frosts in May at Mardcla Springs, 
Maryland; rainfall and barometric pressure; dry nortlier in Nevada; green-colored 
sun of September 9, 10, 18S3; and tornadoes of May 3, 189.5; No. 9, hori/outnl cloud 
roll; the weather ami the birds; the dry northers of California; forccusting mon- 
soon rains; and an item in the carl,> history of wcathm' telegraphy; and No. 7, cloud 
photography; observations in Alaska; and iiiiscelluneons phenomena. 

Meteorology as a university course, It. 1 )k(J. Warp (Amer. Met. Jour., 12 {189S), 
No. 8, pp. 

Weather forecasts for the benefit of agriculture, C. llrGi KS (/«f. Agr. iStaz. Sper* 
Utria Parenzo, 189S, pp. 11). 
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On predictions of night frosts, and some remedies for the same, «). Skbklikn 
{Norsk Landmaoshlad, 14 (ISOH), pi).44>^-^4S), 

Thermometers for prediction of night frosts {Norsk Jfareiideude, It (AV/A;), p^t. 

Hainfall and temperature, N. F. Un1)Krw(m>i> {Atfriviiliure of Pt nvstihuiniay ISU4, 
pp, '^Si-SSO ). — A bri(‘f {ien«ral (lisciiHHion of tlio inllueiicH of fjictors upon aj^ri- 
culinrul produ(5tion. 

On the double diuziial oscillation and relative humidity, A. Ancjot 
Itand.f J21 {tS9~))f No. j)p. 'tOOf ,10/1). 

The effects of the tropic revolution of the sun and moon on barometric 
pressure, P. (iARi{iG()N-I.A(iUAX(iE (Pompt. Iletid , (y.S7A>), A'r>. J,;, pp. Si4-S47). 

The resistance of vertical earth-air currents in the tJnited Kingdom, 

{Cheiu. Neivs^ 7 i (/<9,^A7), No. JSSi^ p. Sul). 

Psychromeier studies, N. Kkiiokm {Anur. Mvt. Jour., U (IS.OJ), No.s, pp. A?7- 
S4J ), — A reply to an jirtirh* by Professor Ilayeii on tins subject in the February 
number of the journal. 

Effect of the wind on soils in Iceland, .1. H. .h)iiNsr(>N-]iA\ is {Srol. (leotf. Mag,, 
ISOJ, >i(p1.; ahs. io Ainer. Mrf. Jour., It {ISUJ), No. S, p. J/ll). 

Observation of an electric phenomenon, Mki'iital {('ompi. Pend., Itl (/.v/A'7), 
Noi 1H, pp, J.%‘, ft'Jl). 

A mechanical device for performing the temperature corrections of barom- 
eters, J. Shield {Chem. News, 7 1 (AV/>7). No. JSSt. p. J/)i). 

Meteorological observalicns, A. P>. Saue and (t. M. (hiAi»i»KL {Foxea W’euiher and 
Crop Service Monihhj Ueriviv, 1<W}, <>et.,pp, 11). 

Meteorological observations at Massachusetts Hatch Station, September 
and October, 1895, L. AIefcale and (\ A. Kixn { .\laH»avhuHeiis Jlaieh Sia. Met. Ituh. 
SI and St, pp. 4 each ). — Tlicso include notes on the weather dnrinj^ these mouths and 
the usual sunnuaricsof ohs«‘rvations at the inefc«‘orologicalobservatory of the station. 

North Carolina weather, September and October, 1895, II. P. P»attle, ('. F. 
VON IIeuk.Mann, and h*. Ntnn {North Carolina It eather Service Jiuh. 72, pp. /.■?, maps 
2; and 7S, pp. lf>, maps t). — 'J'he usual summaries. 
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Water analyses, Slosson ( Wpotnin/f Sta. I>nh H9-1 11 ). — 

A general discu.ssion on water and water sup])ly and notes on methods 
of atialysis and on the interpretation of the results of clieinieal exami- 
nations of water, witli cliemieal analyses of a number of samides of irri- 
gation water used at the different substations in Wyoming ainl of well 
and spring water from different localities in the State, jiudnding sam- 
ples of artesian water and mineral waters of various Idiids. 

Special attention was given to a study of 1 he relation of the irrigation 
water to the soluble salts (alkali) iii tln^ soil. Examinations were made 
at Laramie of the water a])plied to jdats planted to various crops and 
that which ran oil from the surface. These showed that the Avaste 

m 

water contained more salts than the wat(n‘ apjdied; that iu the waste 
water the carbonates of the irrigation w^ater were largely replaced by 
sulphates, and that the. waste water contained more potash in propor- 
tion to soda and more magnesia in proportion to lime than the water 
applied. 
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tPhe Bias© of soil particles, 11. Snyder [Mimirsota Sta. But, 41 j 
Jigs, L ^), — The role of the different sized particles of the sod 
is explained and the ineelnmical (‘onstitution and cliaracteristies of 
4 typical Minnesota soils, viz, (1) wheat soils, (:^) corn soils, (3) 
inediniu grass and grain soils, and (1) potato soils, are (‘Xjdained with 
illustraf ions. 

The method used in the. me<*hanical analysis of the soils was a modili- 
cation of the Osborn beaker method. 

TlnwoaiHo kjukI was (irst i‘oiiio\ od, and tlieii tlio iinMluiin sand, !»> moans uf slovos 
of tho form of (Jooc'li crurildos sj»oc*ially niado for tliis woik. Tlio ola.v was thou 
HO])arat(‘d from Hio niUs and lino sainl hy nio.'iiiH of <(‘iitri filial aotion, nsin^ tho 
inic*r()Hco]M‘ to indi(*at(‘ ^\holl tlio so]»aration >va8 <*omi»loto. Dy this nieaiiH tho usual 
21 hours' ])n*cii)itation was avoidod. Tho lino sand and tho 2 grades of silt woro 
tln‘n scparatod in tho usual wa,v.” 

Soils in their relation to crop production, M. AN'iiitnev {(", H, 
Ikpt, Agr, Ytarhoolc pp, Jigs, //). — Tliis article deals 

with (1) th(‘ trmdv soils of the Atlantic seaboard, (2) tlie toba(*<*o soils 
of Connectimit and I Vnnsylvania, and (3) conditions in soils of the 
arid region, i nd(*r the (irst head are disc.iisvsed esstnitial factors of 
successful truck (arming, constituents of typical truck soils, and phys- 
ical characteristics and ada]>tations of truck soils ot Florida, Soutli 
C^irolina, eastern North Carolina, Virginia, and Murvland; under the 
second the adaptation of soils to varieties of (<)ba(*co, with spem’al 
reference to Ihi* tobai'co soils of tlu‘ ( 'onn(*cti<*ut ^"alh\y and Pennsyl 
vania; and under the tliird a comparison of arid and humid regions, 
the depth of soil moisture, hot wiiuls, advantages of understanding 
soil conditions, and subsoiling. 

Comparison of different methods of farming upon the conser- 
vation of the fertility of the soil, H. Snyder (Minucsi^ta Sta. JUiL 
4I^pp. rhart /), — In connection with a study of th(‘ soils of Min- 

nesola data were collected relating to the methods of farming pursued 
which are used as the basis of a discussion of the increase and (fntgo 
of the lertilizing constit uents of the soil in (1) all grain farming, (2) 
mixed grain and general farming, (3) mixed potato and general thrin- 
ing, (1) stock hirming, and (5) dairy farming. The average amounts of 
nitrogmi, phosphoric acid, and potash reinovt‘d annnnily from 1(>() acres 
of hind under different systems of fanning are given as follows: 

of ftrUlisinij (onHlituenlH under deferent systems of farming. 


All ftraiii f »nnin|Lj 

Mixed irrniii and general f.iniiing 
Mixed iMMato and gemTHl iarniitig. 

Stork farming 

Dairy faimiiig 


^ilrojjrn. 

I Phoaphorii’ 

arid. 

TotaHli. 

J*<iOOdM 

I*ound.h. 

founds. 

5, «()0 

2 , r»oo 

4, 200— 

2, 60U f 

1,000 

l,t)00+ 

2, ;}00 i 

1,000--. 

2, 400.j. 

900 

150 

00 

800 

•75 

8r> 


* Gain. 
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“TLe ^iveii in the table are not intemleil to ( onvey the itlea that an CMpiiv- 

alent atnonnt of each clement must always bo returned to the soil, but they are 
intended lo show where the heaviest drafts fall upon the soil with each system of 
farming. 

making romparisons, the variations which an* liable to occur should be kept 
in mind. In exclusive grain farming the loss of the nitn)gcn is greater than given, 
bocanse when the soil is continually unco\ercd by the cultivation of plowcrl crops 
some of the nitrogen is lost by drainage and b\ the decomjjositioii of tlio humus. 
When clover is grown in the other s.\ stems of farming, the b>ss of the nitrogen is less 
than stated. In the illnslration this is icpn'scntcd by a jiart of the nitrogen being 
set oft' wdtb cross lines. 

^‘‘Tbe annual loss of ]du)S]dioiic acid with cxclusiM* giaiii farming is neail> 2,.^K) 
lbs. per 160 acres. Witli mixed giain or potato farming tTiis loss is reihiccdto about 
l,m) lbs. 

stock fanning, when all of tlic crops are fed to tln^ stock on the farm and 
a small amount of milled jiroducts is imndinsed, tbcie is ]>racticall\ no loss of phos- 
phoric acid and potash except in the liandling of the manuri^ Wlnui the manure is 
well cared for, the losses of these elements are both less than stated in the tables. 

*‘ln the case of daily farming, or stock farming, wlien all of tlnyikim milk is fed 
oil the farm, and a part of the grain is exchanged for more concentrated milled ])rod- 
ncts, there is no loss, hut on the other hand a constant gain of ft rtilitvto the soil.’’ 

The essential elements of soil fertility, II. Snyder {Mmnesoki 
ISfa. JkiL i-ltyJUjs, /■>). — To ilIuNtnit<‘ tlip iKM^essity of cor tain 

elements to plant growth ‘‘oats w(t<‘ grown in various way.s byjirepar 
ing tln‘ soil so that each of the <‘lenicnts, nitioj^on, ])hos|dionis, potas 
siuin, ami calciuuu w(*rc in turn withheld, while all the other elements 
wer(‘ pres(‘nt. The n^sults of withholding these eleimndsot* food are 
given, as well as an illustration of the plant. The approximate period 
of growth when eaeh element is assimilated is given, and th(‘ iiortioiiof 
the jdant where the element is most abundantly found; and also the 
part wldeh this element tak<‘S in the nutrition of the plant.’' 

The author adds ealeium to the list of essential elements of ])lant 
food most liable to Ix' delieient in soils. 

Humus as a factor of soil fertility, H. Snm)KU (Minnesota Sta, 
Hut, 11, pp, lP-31,pL 1). 

— Ponclnsimis fiom previous in\ cstigat ions ivp»)rtcd in llnllct in oO of the 
stutioii (E. S. j». sr>7) icgarding liumus as a lactor ot soil lcrtilit;s were \cii- 
tied h,N fiirtluu oxi»crimcu(s. Oats were siicc(*ss<n]Iy grou u and produced seed 
in 8an<l in wliicdi the plant food wan supplied only in the lt>rm of hnmates of 
lime, potash, iron, <*lc., extracted from soil h by alkaline volutions, jnovidcdthe 
humates had been pre\ ionsl> inoculated w'lth soil extia(i and allowed to fer- 
ment. Exporimonta on manured and ninnanurcd soils ar<i reported in which 
additions of manure caused an incrcas«^ of 25 to 20 ]»cr cent in the amount of 
potash, Jinic, and phosphates coinhwied with humus. 

Previous investigations by tbe author on Minnesota soils had indi- 
cated that a loss of humus in tlie soil resulted in a decline of fertility, due 
to a loss both f)f nitrogen and of available phosphates. Those investi- 
gations showed that 15 years of eontinuous cropping “ lias resulted in 
a loss of 0,15 to 0.20 jier cent of nitrogen, whi<*>h is eipiiN alent to 5,000 
to 5,000 lbs. of nitrogen per acre. Only a small part of this nitrogeu 
13146— No. 6 4 
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has been removed in crops/’ in fiiot, 50 lbs. per year is stated to be a 
large amount for any ordinary grain crop to remove. 

To study the influence of the somewhat common pra<!tice of summer 
fallowing on this loss of humus and nitrogen, the following experiment 
was carried out in the spring of 1892: 

large l>o\ was iilled A\itli soil IVoiu a field that was to undergo auiumer fallow- 
ing. The Hoil Avas tlioronghl.A mixed and a «am})le lakeii for analysis. The box was 
then placed in the soil, so Jio leac'hini* could lake place, and was protected from the 
access of any foreign material. At frecpient intervals the box was stirred, imitating 
as closely as imssihle tlie cultivation of the summer fallow plat. Tin* box was kept 
free from vegetation, liiihe folloAAiug spring, after one .Aoar of fallow, the soil in 
the box was again sampled and submitted to analysis. The available nitrogen 
includes the nitrates, nitrites, ammonium, and amid compounds. 

•‘The results of the analyses, before ami after the Mimmer fallow treatment, are 
given : 

yitroffen in noil before and afUr faHowiiuj, 


Pt'fbre I A I’tor 
fallow nijtf. fallownif;. 


Totwl Hoil iiitrojion 

Avadal»Ie soil nitro^fon 


7Vr cent. 
a. 15:J6 
. 0021 


JVr cent, 
0. 1422 
. (K)4a 


“There Avasa loss of 0.01 11 per cent total iiilrogen and a gain of 0.(X)22 jier cent of 
available nitrogen. For ov<*ry pound of nitrogen rendered available by the falloAv 
treatment there Avas a loss of over ,5 Ihs. of nitrogen from the soil. Rare summer 
falloAV is only temporarily bem fieial at the exjienso of the total liumus and nitrogen 
in the soil. In the end summer falloAving AAill be found to be injurious to the soil/’ 

The importance of humus as a coiiscrvor <if the moisture and the 
decline of the retentive ])owcr of soil for water cousc<jucnt upon the loss 
of humus is illustrat(‘d hy the following observations, taken from a 
nninber of others, made on samples of soils taken from similar lields 
containing diflereiit amounts of humus: 


Water content of noih eontninimj dijjerenl amounts of humus. 


Xfw Moil > Old 8oil 
cuK i rated 1 eult 1% at c*d 
2 j ears. 22 yeara 


lltmiUB 
VV ater * 


l*cr cent. 
H. 75 
10 48 


yVr cent. 

2 50 
12. 14 


“In this exam))le tbe diilerence of 1.34 per cent of AAUiter in favor of the soil Avith 
th(^ larger amount of humus is e«|uivalent to Ih qts. of water per cubic foot of 
soil. . . . 

“These 2 samples of soil wore placed in shalloAv trays and exposed to the sun 
(temperature F., humidity 5S) for 10 hours. The soil with the 3^ per cent htimns 
retained (>.12 per cent Avater, wliilo the soil with the 2^ per cent humus retained 3.94 
per cent Avater, a differenee of nearly a quart of water in a cubic foot of soil.” 

The relation between the liumus content and the vreight ]>er cubic 
foot, capacity to hold water, ek‘.., is well shown by the following dat» 
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relatiiif? to 3 typical soils selected from a large number of similar 
cliaracter: 

UdalUm of human conknl to phynicol and chemical qualiHen of soil. 


No. 1. 


No 2. 


No. 3. 




Ciilfi- 1 

Ciilti 1 


Colti 1 

Culli- 1 

Cnlti 



\ated 2 

A alod 10 


\at(*d 23 1 

vat(‘d 42 1 

A a ted 35 


1 

yea IS. 

A eai .s 

1 

> ears. 1 

oars. 

,\earH. 

Wciuht ppreubu' pouTHlrt.iH'i cent 

"7 on 

m\ 00 1 

(57.00 

72. 00 

(57. 00 

70. 00 

Total liitnius 

... . do 

.').:{() 1 

3.3h 1 

:i. 07 

2.50 1 

3. 46 

2. 45 

Total in tro<£(Mi . 

do .. 

0 42 

0 :(.( 

0 ;{(> J 

0.10 1 

0. 2(5 

0 21 

Capju it> to bold 


72.00 ' 

(r. 00 1 

62 00 * 

51.00 1 

59 00 

57. 00 

PboH])butes aH^O(‘iai<‘d 

with bum ns 

1 

1 1 

1 

1 



poreent 


0.0.0 

1 

0. 07 1 

0.03 i 

1 

{>. 03 

0 03 


The ])articular objects of the present investigations, however, wore 
to determine whetlnn* decaying organic matter, like barnyard manure, 
when added to the soil, combines with the soil potash, phosphates, etc., 
to form Immates; and to what extent ])lants are ca])able of utilizing 
the mineral constituents of these humat(‘s. 

One hundn‘d pounds of soil was ]>laced in a box and 20 lbs. of cow 
manuie added to il. 

Th(* total amount of iiumatoH (rc'proi ipitatod) ]>v<*8(*nt in llio orjffinal M>d was 
<l<‘termiiiocl 1)> clumiical jiualysiK; also tlio amount of i»otasl», lime, pliosphates, etc., 
in th<' iiiannn* that was a(l(lo<t. The Imv was protected fiom (hist ami other fortji^n 
matters and kejit moist, and was oeeasionallN well mi\ed. At tho end of 12 months 
a sainph* was takmi ami a^ain submitted to ehemleal analysis. . . . 

“At the same time another box. was taken and tilled witli the suim^ kind of soil, 
but no iiiannr(*t w%as added. 'I'his box reeeiv(Ml the same kind of treatment, in every 
\va>, as the box w ith the manure.” 

The results obtained in both cases are given in the following table, in 
which the ligures r(‘pn\sent the ‘‘ash of the reprecii>itated humus 
materials."’ 

flamales nt manured and nnmanared soil. 

’ \riitr ^ hoH 

hoM iIhsii Aluniiii.i plioiu* 


Manured soil 

(tiaiHS 

(rtauih 

it Kims 

itra ms 

(•fame 

(irame 

Hiiiiiates ill 100 Ibh. of on;iiii.il sod 

7 2.5 

7 81 

2 44 

0 35 

2 0(( 

11 97 

lliniiatos at end ot 12 nioiitbs . ... 

0 11 

10 11 

4 13 

0 .54 

4 (54 

13.90 

(lain 

Unnianured soil 

1 h9 1 

1 J.27j 

1 

1.(50 

0 19 

1.68 

2 02 

llnmates in 1(»0 lbs of original soil 

7 25 ! 

7.84 

1 2 44 

0 35 

2 9(5 

11.97 

Ilumates at end ol CJniontliM 

6.92 j 

7.50 1 

‘ 2 4(5 

0 27 

2 75 

11.50 

TiOss 

()..{3 

0.34 

j 

0.08 1 

0.21 

0. 47 


**Tho cow mannr«s acting; upon tho loamsoil ;ind combining with it, has caused an 
increase of 2.5 to IK) ])er cent of jmtash, linm, and ])liosphatos, in tho form of humates, 
over the original amounts in the soil. Tho cow manure has not simply added new' 
elements of fertility to the soil, but has changed a part of the potash, lime, and 
phosphates already in th(' soil into more available forms, 
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Exjieriments to determine the power of oat plants to feed on humates 
were made in boxes of sterile sand, to which a small sunount of gypsum 
had been added, as follows: (1) Unfermented humates were added, but 
the plants made but little growth, their appearance indicating nitrogen 
starvation; (2) humates which had been inoculated with soil leachings 
and allowed to ferment at about 90^ F. in a dark place for 5 weeks were 
added, and the plants grew slowly at first and finally produce<l some 
seed ; (3) unfenuented humates to which a small amount of potassium 
sulphate had been added w’ere used, but the plants died after 5 weeks’ 
sickly growth; (4) calcium phosphate was addeil to the unfermented 
humates, but the plants died after 4 weeks’ sickly growth; (5 and 7) 
check experiments in sterile sand produced a few sickly plants; and (6) 
calcium nitrate was added to the unfennented humates, and the plants 
‘‘inrnle a good growth during the first 3 weeks and a restricted growth 
after that time for 4 weeks longer,” but produced no seed. 

**Tliese experiments taken as a whole plainly indieate that the potasli, phosphorus, 
and lime, as well as the other essential elements oi‘ plant pjrowth as they exist in 
th(‘ soil, coml)ine<l with the Immiis in the form of hnmates and associated with the 
iie<‘essary s(dl organisms, are valuable forum of food for the oat plant. To what 
extent the liumates are capable of being used hy other crops as food yet remains to 
be determined. It would 8(*em reasonable to suppose that other grain crops are also 
able to make use of the humates for food purposes.^’ 

Tlic humates used in the above experiments were prepared in the 
following manner: 

*‘Five kilograms of native prairie soil was placed in a largo glass bottle ami 
treated witli a I i»er cent solution of hydrochloric acid until no reaction for lime was 
obtained. The acid was then removed by washing with distilled water. A 2 per 
cent solution of sodium hydrate was then added to the soil to extract the hiinins. 
The humus niatorials were decanted into a largo ribbed filter and the extraction 
continued until the solution was nearly colorless, llilute hydrochloric acid was 
then added to the tiltered hnmns extract until the solution was slightly acid. Heat 
w^as applied and the humus materials w'cre precipitated, leaving a brownish-yellow 
liquid from which it was se]>arated by liltering. This ]»recipifated humus material 
is soluble in hot water aud does not separate out upon cooling. Tlie material is 
washed with a little cold water, in which it is slightly soluble. By dissolving in 
hot Avatcr aud ro]>recipitatiiig, the humus materials can be obtained quite free from 
ehlorin.” 

Compofiition of noil hHmuH,—T\w, amount of humus extracted from 
different soils by alkaline solutions maybe very variable, but the amount 
of nitrogen is as a rule very constant, as the result of examinations of 
li number of soils rejmrted in this article clearly sliows. 

The humus materials thus extnuded yield from 5 to 25 percent, 
according to the nature of the soil, of a brownish-red ash. This asli 
is evidently in chemical combination, because if merely soluble in the 
alkaline solutions used for extraction the mineral matter would not be 
repreeipitated with hydrochloric acid but would be removed in the fib 
tratc and washing solutions employed.” 

The average results of 8 analyses of the ash of humus from good pro- 
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ductive soil yielding 2.5 ])er cent of precipitated liunms materials were: 
8ili<*a, 61.97 per cent; xxHasli, 7.59; soda, 8.13; lime, 0.09; magnesia, 
0.36; ferric oxid, 3.12; alumina, 3.48; idiosphoric acid, 12.37; sulphuric 
acid, 0.98, and carbonic acdd, 1.G4. 

number of combustion analyses have been made of the precipi- 
tated humus materials obtained in various ways. The carbon ranges 
from 40 to 65 per cAMit; the hydrogen from 3.5 fo 5 j)er cent, wdiile the 
nitrogen ranges from 6 t^> 10 ijcr cent. The ultimate composition of a 
few ty])es is given.” 

Ullimaie vompoHitiov of aoil hunuts. 


Av<>ir«g«i of 8 Roil Iiumnn^a. . . 

r'ruiii Roil 

From iHw Hoil 

From Hoil of lh«* farm 


(’arboii. 

Hyrtro- 

Kcii. 

Ox.Vgcii. 

Nitrogen. 

Anh. 

Percent 

Per cent 

J*pr cent. 

Per cent. 

Per cent. 

45 12 

, 07 

28. GO j 

10. ;i7 

12. 24 

48 10 

! 5. 40 

:VA 1G 

9. 12 

4.1G 

U 12 

G. 00 

‘ij. 1 G 1 

8.12 

G. GO 

,50. 10 

4 HO 

.‘{.t 6G 

1 

0 54 

1 

4.90 


The general conclusions drawn by the author from liis work are as 
follows: 

*^(1) Tlu* coiitiinioiia cultivation of grain crops witliont farm inannros or a ]»ropf*r 
rotation of < rops has resulted in a loss from the soil of llh to oO per rent of* tho total 
(Ircajing aminal and vegetable niatier Known as hninates. 

“ (2) With tli(‘ loss of the Iniinus from the soil tliere has been a corresponding loss 
of nitrogen. For every 1 Ih. of nitrogen removed in the crop thoir has been a loss of 
3 or 4 lim. of nitrogen from the soil by the fermentation of the hnnn\s. eansed by the 
eontinnoiiH cultivation of plowe<l crops. 

*M3) A loss of humus has resulted in deereasiug the amount of available phos- 
phates and x)otahh associated with the humus. 

**(4) The pow(*r of the soil to retain water ami withstand drought has been 
decreased by the loss of liumns. 

^*(5) Decay i]ig niiimal and vegetable matters, like farm mannros, when addevl to 
the soil, eomhine with the soil i)ota8h, etc., and protlnce ])otassinm hnmate and other 
conix)ounds. Hence, farm inaiinres are not only valuable for the tertility wdiieh they 
onutaiu, but also valiialdc m making the inert xdant food of the soil more available. 

The hninates of potassium, magnesium, iron, and the double luimates with 
phosx)horns and sulphur eaii he utilized by plants as food, (hits have )»oeii grow^n, 
produeing fertile seeds when all of the food was supplied in the form of hninates, 
along with the organisms jiresent in the soil which carry on the work of fermenting 
the humus. 

** (7) The humus and nitrogen of the soil should not be allow'od to decrease seriously. 
Summer fallowing is jiarticularly d(‘structive n]>on the humus and nitrogen, it tem- 
porarily puts the soil in better condition, hut m the end gets it out of eouditioii. 
The use of well-prepared farm manures, and the rotation of crops, in which grass 
crops and particularly clover, and if necessary green manures, form an im})ortant 
part of the rotation, will jirevent the rajiid decline of the humus and nitrogen of the 
soil.'’ 

The absorptive power of soils for aqueous vapor and its impor- 
tance for plants, Hkinkicu (Zweiter Her. landw. Vent, fitat. Bos- 
UwJc, 1894, pp. 19-85 ). — Six dilfereut soils were used in exiierinienta on 
this subject, including coarse sand, medium tertile garden soil, iutbr- 
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tile huimift sand, sandy Joain, veiy fertile calcareons soil, and peat soil. 
The amounts of water wliieh fcliesi'^ soils would hold when saturated 
were determined; small amounts of the soils were spread out on small 
wat<*h fjlasses and kept in a saturated atmosphere (at 10 to 22 ^ (J.) for 
a week to determine hygroscopieity; and corn and oats were then 
jjjrown on eaeli to determine the point to which the moisture content 
<jould be lowered before wilting occurred. The following results were 
obtained : 

AbBorpiive power and water requirement 8 of aoih. 


Kiml of Hoil. 


Total wntt'r- 
holdiii^ 
l»ow«r (per 
. U)0 j)art8 of 
air-dr s Roil). 


1 HygroROopio 
{ aoHorptiou 
(per lOOpHrts 
of dry Roil), 


MoiRtnreron- 
teiil of Hoilat 
which plantR 
bo^an <o wilt 
<por lOOpartR 
of dry Hull). 


(’onrHc Randj Hoil 

Saiah ftsinlcii ^oil 

Fiiio liiiiiiim sandy soil 

Saiid\ loam 

(’alcarcoiia soil 

Peaty soil 


JV) cent 

2fi.r> ' 
4:J. 0 I 
41.4 I 
42 . 2 
2S. 2 
274.0 I 


Per ee»^. 

0. 42 
1 68 
0 97 
2 40 
3. 65 
20 60 


2*er cent 

1.5 

4.6 
6.2 
7.H 
Q.K 

49.7 


It follows from these results that the water hygroscopically absorbed 
by soils can be of little benefit to jdants, since The latter begin to wilt 
with a pen^entage of water in the soil much higher than that furnished 
by the liygroscopi(*ity of the soil. 

To determine whether jdants differ from one another in their power 
to utilize the moisture of the soil determinations were made of the 
moisture content of different soils at the point when various plants 
began to wilt. The results were as follows: 

Moiature vontent of mil required by different planta. 


1 

riant. 

M(»isture < 
1 M hii'h pl 
toviilt (p' 
of dry so 

On ealcarc 
onssoil. 

JVr cent. 

8. 40 
9.98 
9. 55 

‘Oil tent at 
ants begin 
erlOO parts 

il). 

On poaty 
soil. 

/Vr emt. 

38. 2 

82.3 
34.8 
33. 6 

Barlo}' 

Hyc 1 

Wheat 


7. 91 

French rv e ^rass (d. rrhenatherum elahns) 

33.2 
33.1 

:m.2 

32.8 

34.3 

English ne graH.H 


Meadow i’oxtail 


Soft hroinc grass 


Red clover 

io.^ 

8.77 1 
9.24 

Sweet peas 

l.iiiTnbs chiver 


Crimson clover 

34.1 

Alfalfa 

8.90 

Vetch 

35.3 

Espan'et .. ^ 

9.92 

11.04 

11.30 

5.07 

Fire bean 


Horse Imaii 


Potatoes 

41.4 
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The minimum amount of moisture necessary for the different kinds of 
plants does not vary very much. The average amount (per 1(K> parts 
of dry soil) required by different groups of plants was found to be as 
follows: In the calcareous soil, 4 cereals, 9,85 parts; 7 Leguniiiiosjc, 
10,95 parts; in the peaty soil, 8 cereals, 50,79 ])arts; 3 Leguminosa*, 
52.87 parts. 

Amount of water in soils during May and June, 1895, M. Whtt- 
NEV {TJ. S, Dept. A(fr.^ Diriaion of Agricultural Soils liuls. pp. Diy 
dgms, li; 10 ^ (IguiH. 7.9). — ^Moisture determinations were made in 

samples of soil received daily from about 50 observers located on 
typical truck soils of the Atlantic ("oast, tobacco soils in the Eastern 
States, and soils of the Avestern or arid portions of Kansas and 
Nebraska, and the amount of moisture present each day in the differ- 
ent soils is shown graphically. The method pursued in collecting sam- 
ples is {IS follows : 

Hniall brass tubo, about an incli in diameter aud 15 in. haw a tbiu brass 
collar inHorted in one eiul to rediicM» the friction oii tbe inside of tbo tube. This end 
is then turned <»ff so a.s to make a <*uttiiig edf>:e. A mark is placed upon the tube 12 
ill. from this cutting edge. In taking tbo sample, the tube is driven into tbo ground 
to the 12-iu<*U mark, then (‘arofully withdrawn, aud a riibbtT caji juit over each end 
to preA'^eut the soil from <1 i.a mg out, 'Plie tube, tlius prot(‘< ted, is put into a sack and 
mailed to this Deimrtment, m here a moisture determination is made by the usual 
methods. . . . 

“The inincipal object ol tins noik is to stnd^ the relation of soils to water and 
to kee]) a ri^oord of tbo amount of moistuie maintained in soils adapted to dift'erent 
kinds of crops or in soils uii<b*r dirt<*reiit climatic eonditions. It was necessary, in 
order to have the results strictly eom])aiable, to adopt some uniform kind of treat- 
ment, and, as it an as imjiosaible to secure exactly tbe same conditions of cultivation 
ill such widtdy separate<l localities, the niicnltivated soil, kept free from weeds or 
vegetation of any kind, nas adopted as tbe standard condition of comparison. 

“It was dosireil, bovNcver, to 8tud,> tbe effects of ilitferout methods of cultivation, 
especially in tbo arid portions of Kansas and Nebraska, to test their iuHuence upon 
conserving this moisture. Duplicate sanudes were therefore takmi in these localities 
from plats under ordinary conditions of cultivation, from other plats which had 
been snbsoiled and thoroughly cultivated subseiinentlj , and from other plats which 
had been irrigated in order to study the conditions of moisture maintained where 
tbe artificial a})]>lieation of wattw was practiced. Some of tbe obserA’^ers had all of 
these conditions and others only two or threix^^ 

The records sIioav much of interest, also much whicjh ctiTi not be 
explained until n careful examination is made of the soils from each 
locality and the relation of the vsoils to Avater has lieen fully determined.’’ 

The moisture curve is shown to be higlier in the typical dark ship- 
ping tobacco soil of NcAvstead, Kentucky, than in the typical brigUt 
tobacco soil of Oxford, North Carolina. 

<‘This is due to the closer texture of the soil, and this differenc^e in 
the conditions of moisture is characteristic of these two soils, and is 
mainly what gives each its i>eculiar value.” 

“The moisture conditions most favorable to the bright tobacco appear to range 
from 6 to 8 per cent, 10 per cent making the soil rather too wet, while with only 5 
per cent of moisture the soil is rather too dry. The dark shipping tobacco land has 



484 


EXPERIMENT STATION RECORD. 


maintftiued cm an average about 15 per cent of water^ ranging fi»om about 13 to XT 
p«r cent. TbcMC^ conditionB were I'oportocl aa gtmorally favorable to the crop. The 
Boil adapted to the White Jturley tobacco maintained on an average about 20 per 
cent, and varied only from 19 to 21 per cent throughout the month [of June], The 
conditiouB here also were imported as generally favorable to this croj). . . , 

normal water content of the truck soils appears to bo between 5 and 10 ymr 
cent, tlie latt«‘r being rather too moist and the former rather too dry for the best 
devolo]mient of tbe truck crops. , . . 

^SSiibsoiling or any dt^ep cultivation should be clone a sniYiciciit time before Ibe 
crop is put in to insure a rain which shall thoroughly moisten the soil; otherwise, 
the Kuhscdliug may be very i>rejudiciaJ io tbe crop. . . . 

^‘The time when it would have its maximum oftect would be after a wet season 
and when a dry period was coming on. The moisture content at this time should 
fall much morc^ gradually in the cultivatcMl thau in the uncultivated land. This is 
shown to a slight extent in some of the records, hut not to such an extent as would 
seem likely tc» occur under the most intelligent cultivation of thc^ soil The small 
amount of data which has been collected is not siiffic^ient, however, to warrant a 
close and final Judgment in this matter. . . . 

**At Colby and Scott (''ity [Kansas] the snbsoiled field (‘Dutainc3d considerably less 
moidtiiro than the tielcl under ordinary cultivation. The reason for tliis is uudoubt> 
ecliy due to the fact that there had been no rain sinc'o the subsoiliiig had bc^en done, 
and the act of subsoiling had dried out the ground. Both of these soils absorbed 
more of tlie rainfall of May HO than the soils under ordinary cultivation.^' 

As a. rule, soils under ordinary cultivation contained more moisture ’ 
than sod lands, this being (‘specially true of the Kansas and Nebraska 
soils, and at [ jdacesin this rc^gion “the irrigated holds contained about 
5 per cent more water than the held under ordinary enltivation.” 

The action of organic and mineral acids upon soils, II. Bnybeu 

(Mumeitota Sf(f. BuJ. Oi-dT ), — Work in (‘ontiniiation of that pub- 

lished elsewhere* is rejunted. Oxalm and citric*, acids were us(^.d in 
strengths of 1, 5, and 10 ])er cent and their solvent effect on different 
soils coinpaivd with that of liydro(*hloric acid of 1.115 sp. gr. and (*.on- 
eentrated hydro(*.hlorie, iiitrli*, and suljdmrii*. acids, as well as with the 
results obtained by the fusion method. The results in gcmeral <*onhrni 
l)revions con(*lusions. 

Chemical and mechanical analyses of soils, H. Snyder (Mmne- 

sofa Sta. BuL 7/, pp. figs. P ), — To test the accuracy of present 

methods of (‘.heinical analysis of soils fhe author com[>ares the results 
of analysis of a (jomposito sample of soil made up of ecjual weights of 
200 difformit soils with the average of the analyses of the individual 
soils. The results are as follows: 



Compoaite 

aample. 

Avorago. 


Per cent. 

0. 2tt 

Per cet}t 
0.28 
0.25 
2. 16 
0. 55 
2.68 
6.20 
0.24 
O.OB 
1.12 
7.00 
79.51 

Smla 


2.16 

MagncHia 

Iron 

2.68 

5.45 

0.27 

O.OB 

1.15 

7.01 

79.05 

Alumiiiia 

PJiofiphorio Aiiliv<lrid .* 

Siilpluirir mibvdricl 

( birboiiii* anil vVlrid 

Total volatile 

Total iiiHolnble 



Mour. Amor. Chem. S<w., 17 (1S95), p. 148 (K. S. K., 6, p. 704]. 
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'‘Thin is tlie most Hcvoro tost t(> wbioli tlio m«tho(l caa bo aubjectod. lu many 
cases the reHiilts are identical ; in ether caacs the ditferences are »o alight as to be 
inaigniiioant. It is to I>e noted that the widest diil’erenccs, silica and total insoluble 
matter^ fall on those tdeincnts which are not absolutely necessary for crop food. Tb<^ 
conclusion is, plainly, that as far ua the accuracyof the nu*tlio<ls of analysis which 
have heon employed is coneerned the resnltH will boar very (dose interpretation.^’ 

For agricultural imrposos the author dividoH the 8oil constituents 
as deteriniued by chemical analysis into 3 (dasses: 

**(1) Silicates and other coinjioiinda of potash, soda, lime, magiieaia, pbos]>boriiH, 
etc., which are soluble in the soil water and in dilute organic acids. . . . 

**(2) In the second class, the ]daut food is in a somewhat more insoluble form, and 
is represented by all of those compounds ami KiUcates whicli are insoluble in liydro-^ 
chloric acid of 28 jmr cent strength, 1.1 lo sp. gr. . . . 

^^(8) The third class of silicates in the soil includes all of those compounds which 
require the eoiiibincd action of tlie highest heat ami tin* strongest chemieals and 
tluxes in order to depoiiipost* llieiu.” 

In th(‘ following tabhi is given the iiinonnt of mineral constituents in 
the lirst. and second, and in the third classics for a few soils: 

CJaHHifivation of ihe mineraJ connUhtenls in (hjf’creni Hoih. 


Warrvn. Kairhavoa. | Ilohlen i 




Fir.st 

1 

1 

First ' 


P'irst 



mol 1 

'I'liml attid 

Third 

aiiid . 

'I'hia’d 

and 

Third 


1 sof’oiid 

second 
class . 

class. 

second j 
clatss 1 

el.ass. 

second 

class. 

<>laHa. 


l*rrrf. 

(17 

Veret 1 Verct. 
' 81.77 

rerci 

1 Per rt. . 
' 78 72 

Per et. 

per et. 
84.08 

Perct. 

PotilBh 

0 U , 

2 18 1 0. 21 

3.40 

i 0.25 1 

i.47 

0. 20 

1.45 

Sodu 

0.4.') 1 

1 2 .5.5 1 0.22 

2. 95 

0.12 

5.22 

0. 25 

0. 25 

Li mo 

2. 44 

0 26 0. 48 

0. 16 

, 0 22 1 

0.26 

0.51 

0 35 

Ma|u;n€^8in 

1.85 

1 0. 25 1 0. 24 

0. 47 

0.17 ! 

0 5i 

0. 2(5 

0. 46 

I^’orrio ox id 

4.18 ! 

0 78 1 2 76 

0. 72 

, 4 15 

0.17 

2. 56 

1.07 

Alnmiiia 

7.8<l 

5 54 1 (5.26 

5 44 

' 7. :j4 

6. 78 

2 99 

9. 72 

I*hoH)dioric anli.ydrid 

0 ;w 

' 0 12 

0. 08 

0 11 

0 09 

0. 22 1 

0.05 

Sulphuric uul)\drid 

0.11 

0 21' 0. 09 

1 

0. 25 

i 0. 02 

! 0 2.2 

1 

0. 08 

1 

0. 02 


Jn order to dete.rmiiu'.wlietlier the constituents of tlio third class are of 
any immediato value as jdaiit food, the following experiment was made: 

The insoluble matter obtained from the niialyscs of over IKX) 8ain])le8 of soil was 
saved, tliovouglily mixed, and then seeded to oats. Inasmuch asall the nitrogen had 
heen removed from the iiisolubJe matter, a small amount of sodium nitrate was julded, 
so that the growth would not bo checked for the want of nitrogen. The insoluble 
residue contained potash, soda, and a limited amount of hme, magnesia, and phos- 
phoric acid, all of which, liowever, were iii the third <*lass of insoluble iilant food 
forms. The total growth produced by tho plant plainly indicates that the mineral 
matter insoluble in hydrochloric acid and designated as the third class of plant food 
forms is incapable of contributing tow^ard growth.” 

A general discuasiou is given of the amount and form of the plant 
food in soils, particularly those of Minnesota, accoini)anied by chemical 
analyses ami partial mechanititil analyses oi’ 94 samples of Minnesota 
soils and subsoils from localities in the Ked River Valley, and the 
western, central, and southeastern regions of the State, not rejmrted in 
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Balletin 30 of tlie station (E. 8. K, 6, p. 867), and from reclaimed marsh 
and low lan<ls. Analyses of 7 samples of marls are also reported. 

An analysis of alkali soil is iuclade<l in the almve and snggestions 
are made regarding the improvement of such soils. 

^^Tbe cliernical ajialyses, taken ns a whole, indicate that there ai^o no vitally weak 
points ill any of the soil types of the State. l,*rn<*tical experience corroborates this, 
inasmneh ns no commercial fertilizers nro used, except for {garden and experimental 
purjioscs. There aie no fertilizer factories in Minnesota, and the slaughterhouse 
refuse is practically all sold to fertilizer firms in Chicago and to tin* eastward. 
Continnoiis crojiping in one direction and getting the soil out of condition, mechan- 
ically and weedy, rather than a scarcity of plant food, will, without doubt, be the 
•first difiicnlties experienced in many sections of the State.'’ 

Idaho soils, their origin and composition, O. W. MoGuedy 
{Idaho ^Sta. BuL P, jpjp. — After a brief general discussion 

of the relations of chemistry, geology, and agriculture, the author 
treats the origin and composition of soils, the chemical claaaific.ation of 
soils, explanations of chemical terms, and physical properties of soils. 
Chemical analyses of 33 soils, representing 8 counties of the State, are 
reported, with notes on toi)ographical, geological, and agricultural 
features of Idaho, and a general classification of the soils of the State. 

^‘The analyses of the soils of Idaho thus far, and of the Pacific 
Northwest States in general, show them to be rich in phosphoric acid, 
IKitash, nitrogen, and iron, together with a sufficient snpidy of lime.” 

Soils and their properties, W. Fukam {.London: (ieor<jv Hell .V {Jded. 

reiuned), jtp. 17Gj J'hjh, ('ol. map ). — All that in attempted in this work ^‘isto trace 
soils hack to their parent rocks, to iudi(*ate some of their more im]>oi'tant physical 
and chemical jiroperties, and to give a brief account of the distribution of soils 
within the llritish Isles. It is jiroiiosed to follow this volume with another, in the 
same series, upon the prac.tical inauagmneut of the soil.'’ 

A simple apparatus for collecting samples of water at various depths, (1. C. 
WiiiPri.K (Soiencet u. wcr., 2 {1S95), No. 61 j pp. A’//, Sd,\Jiy, 1), 

Chlorin in rain water {AyL Sindents* (iaz., 1S06, Dcc.jp. M). 

Sewage-polluted streams, (-. 11. CkH iiUAN {.iynvnltnre of Vennsylraniaf 1894f pp. 
161^189 ). — Analyses of water of some streams polluted bj sew^age; and some remarks 
on the ofiect of sncli water on domestic animals, espei'ially cows, and on dairy 
products, -with extraefs from correspondence on the latter subject. 

Power of soils to resist erosion by water, W. A. Buijk {Irriyation Aye^ 8 (1896), 
No. 8, pp. 286, 280). 

Progress in the agricultural chemistry of moor soils and moor culture, 

B. Tackk {(hem. Zty., 19 (1896), No. 96, pp. 2in-2n6). 

Reclamation of the moor soils of Dordogne, France, R. BoxTiLirAO (Compt, 
Kend., 121 (1896), No. 19, pp. 062-064; Ann. Jyron., 21 (1896), No. 11, pp. 609-616).-— 
The sterility of these soils was found to ho due principally to a deficiency of phos- 
phoric acid. 

Practical value of chemical and physical examinations of soils and the 
prepazation of soil charts, R. Heinkich (Zweiter Her. landw. Vere. 8iai. Koniock, 
1894, pp. 82-95, chart 1). 

On soil taxation, R. IfEiNRum (Zweiier Her. landw. Vere. Siat. Hoatock, 1894, 
pp. 72-81). 

The accumulation of copper compounds in the soil, A. Giraiu> (Ind. Lait., $0 
(1896), No. 26, pp. 195, 196). 
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On motmt of water In the soil dining the eactreme drought of 1894, 

N. Pasbeuini {8iaz. Sper. Jgr. Jtal,, S8{1S9S), No, 10, pp, 

The water capacity and permeability of soils to air, R. Heinrich (Ziveiter Jier, 
Imdw, VerB, Siai, HoBtocl', 1894, pp, 4()-7S), 

The soils of northeastern Iowa, their history and genesis, S. ("alvin ( Iowa 
Weaiher and Crop Service, 1898, Nov,, pp, 7-9), 

The soils of Michigan, R. (\ Kkhzie (Michigan 8fa, llpt, 1899, pp, 40,3-418),— ‘A 
n*prmt of Hulletin 99 of the station: (E. S. R., 5, ]>. 286), 

Analyses of Malmesbury (Cape Colony) soils (AghJour, Cape Cohny, 8 (1898), 
Ko. 19, pp, 480, 4St ), — Results of analyses of 22 samples aro tahnlatetl and discussed. 

Analysis of Colonial soils, J. Mcllku (Agl, Jour, Cape Colony, 8(1898), No,J4, 
pp, 021-694), 


FEBTHIZEBS. 

Note on the use of superphosphate, •!. Joffbe {BvJ. Soe. Cliinu 
Paris, i:i-li No, J:ij pp, 698-703 ), — In n j)reviou8 iwqier the 

resultvs of laboratory exi)eriTneiits were reported which indicated that 
to some extent the soluble jdiosphoric acid of superphosphates is 
directly absorbetl by plants. The present article pves results of 
experiments in the same line in the field. Beets were ijlanted in an 
upland soil mixed with a certain amount of sand, to which superphos- 
phate was added at the rate ot 1,0(K) kg. per hectare as a top dressing. 
Plants were pulled up at fretpient intervals, carefully cleaned, and 
tested for i)hosphorie acid. 

The superphosphate M^as applied duly At that time the small 
beet plants contained in the green state 0.7U part of phosphoric acid 
per 1,0(M) jiarts, which had bemi derived from the seed and from the soil 
in which the plants were growing. Six days later, duly 11, the beets 
contained parts per 1,000 of ])hosphorie aciil; duly 21, 2,14 parts. 
It is true that the absorption of phosphoric acid is slight, representing 
a very small fraction of the (piantityof soluble ]diosj)horic acid applied 
to the soil. Still it may have been of considerable intliienee on the 
development of the plant, since it was supx)li(‘d at the critical i)eriod at 
which the reserve material of the seed had been exhausted and when it 
would have been necessary for the jilant to take up very large quanti- 
ties of water in order to obtain from the soil the ])hosphates necessary 
for its growth. 

Plants examined August 13 contained only 1.01) x>arts per 1,000 of 
phosphoric acid, due to tlie fact that the ])hos]diate had become insol- 
uble and the beets had developed to such an extent that the percentage 
of phosphoric iicid would naturally dimiiiish; but it should be observed 
that the assimilation of phosphoric acid suddenly fell off at the same 
time that the phosphate in the soil became insoluble. 

The success in growing plants in jiure sand in which the suiierphos- 
Xihates did not revert confirmed the above results in imlicatiug that 
water-soluble combinations of phosphoric acid are directly assimilated 
by plants. 
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In order to <5onipaie the effect of insoluble phosphate with that of 
sui>erphosphates bone ash was ax>plied to a soi] similar to that used in 
experiments with siipcrphospliate, under very favorable conditions and 
ill sufficient (juantity to insure that every rrnit came in contact with a 
fraj^nient of the phosphate. Notwitlistandin^»‘ these favorable condi- 
tions, plants analyzed on »Inly 21 showed only 1.87 xiarts of phosphoric 
acid per 1,000, as apiinst 2.14 jiarts for jdants f?rown with superphos- 
phate. Moreover, tliis assimilation of iihosjdioric acid is explained by 
the rapid transi>iration of water by tlie plants and by the fact that the 
phosphate used was not entirely insoluble. 

Jt appears, therefore, that the beneti<nal efllect of snperpliosphates is 
not duo entirely to the thoronp:h dissemination of phosplioric acid in 
the soil which is obtained by the use of this substance, but also to the 
fact that this soluble ]ihos])horic a(‘id is directly absorbed by ]>lants. 

The observations of Sclilbssing and Priinet* that fertilizers ap]>lied 
111 rows, in which they are less liable to be(*.oine insoluble, jiroduce a 
greater effect than when intimately mixed with the s6il, confirm the 
conclusions from the above experiments. 

In the use of phosphates, therefore, it is necessary, in order to obtain 
maxiinuin results, to distinguish between 2 kinds of soil, (1) soils such 
as those of Brittany (peaty), which decom])ose insoluble jihosphates 
and which therefore respond ])rofitably to ajiplications of ground phos- 
phates, and (2) those soils, which are by far the more numerous, on 
wliich applications of soluble ])hosphates are absolutely indisx>en sable. 

On the relation of water-soluble phosphoric acid to the 
absorbent constituents of the soil, M. (liSBLAcni (Landw. Vers. Stat.j 
46 No, })p, abs. in Jonr, (Jliem. Hoc,, 1S95, Doe,, 

p. 521 ), — It is ])ointe(l out that iron oxid and alumina and e.alcium and 
niagnesium carbonates seize upon and hold phosphoric acid in the soil, 
but that combinations of the latter are dissolved with comjiarative ease. 
They dissolve to some extent in water and may be completely dissolved 
ill (‘.arbonic acid water. On the other hand, the former are insoluble in 
pure water and water e.liarged with carbonic, acid, but are iiartially 
or completely dissolved after long digestion in weak solutions of organic 
aijids, the more insoluble being the iron phosphates. 

The reactions whi(»h take ])lace when a mixture of calcium phosphate 
and iron or aluminum hydrates is acted uiion by carbonic acid water 
may be expressed by the following formulas: 

(1) 2CanP04+Fo, (OH),,4.XCO.==^2CaH,(COj),-f2FeP04-f (X-~4) COi-fSH^O. 

(2) 2CaHP04+Al2 (OII)«+XC02==2Call2(C0,).+2AlPO4-f 0(),+2H:0. 

Under such conditions we see that a basic iron or aluminum phos- 
phate may be formed. 

Stoklasa® has shown that superpliospbates contain free jihosphoric 

^Compt. Rend., 115 (1892), p. 698; 118(1894), p. 653 (K.H.R.,5, p. 1091). 

2 Mitt Ver. Ford, landw. Vorsuchw. Oesterr. 1893, II, No. 8, p. 140 (E. S. R., 5, 
p. 1015). 
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acid and monocalcium phosphates. Whtju, therefore, superphosphates 
are applied to the soil these compounds are seized by the absorbent 
constituents of the soil, such as the carbonates of lime and magnesia 
and the oxids of iron and aluminum, and converted into less soluble 
jdiosphates. The j^hosphates of lime and magnesia are soluble to some 
extent in water, more soluble in salt solutions, and still more soluble in 
water containing carbonic acid and humus acids. Carbonic acid water 
is, however, almost without effe(?t on iron and aluminum phosphates. 
In fact 1 per cent acictic acid has no effect on iron phosphate and dis- 
solves only traces of aluminum phos])hate. Stronger solvents than the 
latter are. not likely to be found in ordinary soils, so that it is safe to 
say that the phos])hate8 of iron and aluminum are entirely insoluble or 
are dissolved to only a slight extent in the soil solutions. 

Mineral phosphates as fertilizers, IT. \V. Wilev ( r. S, Dept, Agr, Yearbook lS94j 
pp, 177-192^ figR. 'i)- — Till' (lillerent kinds of ]di 0 H])hate 8 , inchuliug a])atiteH, oopro- 
litoH, and varioiiH forms of ]dioHphato rock aro dosi ribed, with a brief diaeiission of 
the constitnents of phosphate rock. Information is also ;riveii regarding the cost of 
l)hos]diati(‘ fertilizers to Ihe farmer, what is meant by available phospliorie acid,” 
the nature and use of siiperpliospbates or acid phosphates and basic slag, the aduP 
teration of basii* slag, the phosphates in marl, Ihe direct apjdieatioii of natural pbos- 
phatcH, and the application of jdiosphatie fertilizers in general. 

Fertilizers and the ferments of the soil, P. P. l>EUl5iKAiN (Len Dngrah ei lea Fer- 
ments de Jo Terre. Paris: Uueff et Cie, pp. this volume papers which 

first apjioared in Iterue des Denx-Mondes dining 18911 and 1891 are published, with the 
exteiisiotis and iiioililieal ions rendered necessary hs the almost dail> developments 
in this department of agricultural science. 

The primary ohjeels of the work are stated to lie to review eoneisely the history 
of the use of fertilizers and to present in simple language, the present status of the 
fertilizer ((iiestion. 'fhe volume is divided into 2 parts of 2 chapters each. 

(Uiapter I, part 1, is devoted to organic fertilizers, including brief preliminary 
discussions of the causes of the agricultural crisis and the priTieiples of plant nutri- 
tion, and dwelling at some length on the irn]>ortane,e of barnyard manure as the 
basis of all rational fertilization of the soil. There are also paragraphs on night 
soil, tankage, blood, leather, wool waste, guano, sul])hate of ammonia, nitrate of 
soda, oil eakes, and green mainires. 

(Chapter 2 of this part deals with mineral fertilizers, including lime, plaster, idios- 
phntes, and potash fertilizers, and discusses fraud in fertilizers, ami the use of 
chemical fertilizers. 

Chapter i of part 2 is devoted to the fixation of nitrogen in tho soil and discusses 
pathogenic ferments of the soil, the enrichment of jiermanent meadows in nitrogen, 
and the fixation of atinospliorie nitrogen in the soil by microorganisms. 

Tho subjeet of chapter 2 of part 2 is the utilization of the nitrogen of tho soil and 
explains the necessity for nitrogenous fertilizers, the origin ami fixation of humus, 
nitrogen assimilation by (Trainiiieie and TiOgumiuosas transformation of humus, 
tutridcatLon and the loss of nitrates in the drainage, and the ]»hilosophy of fallow 
crops. 

It is believed that tho work will be found interesting to students of agriculture 
on account of its historical features, and suggestive and helpful to investigators on 
account of its clear statements of the results of very recent researches, especially 
in the lines of the fixation, transformations, and utilization of the nitrogen in the 
soil. 

On pigeon manure, B, Sciiuijck {Landwirtk, 1S97i, %), $01; abs, in Chem, Centhh^ 
1S9S, II, IVb. p. — The value of pigeon manure is stated to depend in large 
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degree upon the uioisturo and sand content. The author analysseil 40 aamples, with 
the following average restilt; Water 21 per cent, nitrogen 2.53, phosphoric acid 1.79, 
potassium oxid 1.4H. Tlie sand content was as high an 48.3 per cent. 

The nitrogen question according to the most recent publications, K. Haskl- 
HOFF {Dent, landw. VresHe^ (lS9ft), No. 84, pp. — A discussion of the loss 

of nitrogen by stable manure. 

On the use of chemicals to conserve stable manure, Ullman ( FUhlwg'n landw. 
Zig., 44 (/892), No, 19, pp. summary. 

The preseivation of stable manure, A. MOnt/. {Deui. landtv. PreB^e, 22 (1899), 
Nob. 89, pp. 808, 809; 90, p. 817; 91, pp. 819, 8 JO). 

The importance of packing in the preservation of manure, R. Heixricii 
(Zweiter Jkr. landw. Vers. Siai. Rostock, 1891, pp. 289-24 J). — These experiments were 
iueoiiclusive, but investigation in this line is to be eontiinied. 

Effect of allowing manure to remain under animals on the availability of the 
phosphate of lime, N. Ouinapin (Jour. Agr. Prat,, 19 (1899), Xo. 19, pp. 071, 072). 

Castor-beaii cake as a fertilizei, MAizitniKS (f/Engrais, lo (1899), No. 91, pp. 
1212, 1214). 

Oilcakes as fertilizer, Maizii>.rks (L* Ettffrais, 10 (1899), Xo. 92, pp. 1229, 1220). 
On the manurial value of the offal of slaughterhouses and cattle yarda 

J. II. VociKh (I)eut. landw. Ptcbbc, J2 (1899), Xos. 101, p. 919; 102, p. 9S0). 

The soft phosphate of Florida, its nature and its agricultural value, W. 
(AgrlculiHre of Pennsglvania, 1891, pp. 102-107). — A description of this xdios- 
phato and a brief summarv of results of experiments wutli different natural plios- 
pbates by a number of experiment stations. 

Report on the phosphates of Algeria, Mahtiku (VEngrah, 1(t (1899), Xo. 48, 
pp, 1142—1147). 

The phosphates of Tunis and Algeria (Rev. Svi., ser. 4, 4 (1899), No, 21, pp. b5J- 

fiy- 1). 

The phosphates of lime of Algeria and Tunis, H. IliiiKU (*1our. Agr. Prof., 59 

(1809), Xo. 49, pp. 807-81^). 

The r61e of lime in fertilizers, 8. (1 ui':uai{i> i>k Laiiaupk {Jour. Agr. Prat., 99 

(1899), Xo, 47, pp. 7i/, 712). 

The search for marl beds in North Germany, and an investigation of the same, 

K. Kkiuia(’K (J)eut. landw. Pressc, J2 (189’1), Nos. 9f, p. 891; 99, pp. SOI, 802). 

On the variability in the composition of superphosphates and on the forma- 
tion of hydrofluoric acid in superphosphates, A. Casali {Staz. 8per. Agr. ltal.,28 

(1895), No. 8, pp. 509-91 J). 

Calcination of phosphates to render them more soluble, I>. Lev at (VEngrais, 
10 (1899), No. 45, pp. 1071, 107 J). — A patont(*d process. 

Remarks on the purchase and use of mineral fertilizers, L. < Irani) eau (Jour. 
Agr. Prat., 90 (1899), Xo. 49, pp. 019-092). 

Cyanate of calcium, a new nitrogenous fertilizer, C. Faimik (Compt. Rend., 121 
(1895), p. 402; ahs. in Chem, Ztg., 19 (1809), Xo. 88, Reprrt.,p. S29). 

Concerning the scientifle work of the Agricultural Institute at Gottingeu, 
Lieb8(UIKU (Eiihling’s landw. Ztg., 41 (1899), Xo. 18, pp. 901-9(>8). — A brief summary 
of experiments in green manuring witli leguminous plants and fertilizer experiments 
on soils of diflerent <‘ompoRition. 

Experiments on the most economical application of fertilizers to the soil, 
R. Heinrk’Ii (ZwHter Her. landw, Fers. Stat. Rostock, 1894, pp. 291-201). — These 
include experiments with nitrogenous and pbosphatio fertilizers. 

How deep shall manure be plowed under? IL JIkinuk^h (Zweiter Her. landw. 
1 ers. 8lat. Uostovk, 1894, pp. 242-251, pi. 1). — The ex]M*rienco of the station indicates 
that with both coinineroial iert»ilizcrs arul stable manure it is best to attempt to 
secure as complete a mixture as possibh* of the manures with the whole surface soil. 

Recent experiments ooncerning the effect of peat moss on Thomas slagi 
E. Braun (FukUng's landw, Ztg., 44 (1899), No. 19, pp. 605-007). 
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FartEUer ejcpafiments with different kinds of phoaphatee for marsh lands 
during 1894^ 0. von Ferlitzkn {Svennku Mo$8k, Tidskr,, 1895^ pp, 199-210), 

Ahalyses of commercial fertilizers, W. G. Gabkaud and 0. G. Hopkins {FlUnoit 
State Bd. A(jr, Bpt.f 1892 , 1893, 1894, pp. 13 ), — This includes the text of the 8tate 
ihrtliizer law, an article on the nature and use of fertilizers, and analyses and valua- 
tions of 20 samples (»f conimeicial fertilizers examined during the years 1892 and 1893. 

Analyses of commercial fertilizers, M. A. Scovkll, A. M. Pkteb, and H« K. 
Ct’jmH (lumtHvkff Sta. lint, pp, 39-72 ), — This includes brief exj)}anatious of terms 
used in fertilizer analyses, notes on valuation and on the importance of analysis 
of fertilizers, and tabulated analyses and valuations of 120 sam])los of commercial 
fertilizers. 

Inspection of commercial fertilizers, K. 0. Kkdzik {Michigan Sta, Itpi, 1803, pp, 
SS4-390 ). — A reprint of Bulletin 97 of the station (E. H. R., 5, p, 290). 

Analyses of commercial fertilizers, AV. L. Hi tc hinson (Miss'mippi Stale Chenir- 
i$t, Bui. 8y p. 77). — ^Notes on valuation and tabulated analyses and valuations of 
172 samples of commercial I'crtilizcrs. 

Analyses of commercial fertilizers, \V. Fueau {Atjriculiure of Pennsylvania, 1894, 
pp, 377-398 ). — Notes on valuation and tnbnluted analyses of samidcs of commercial 
fertilizers collected in Pennsylvania from August 1, 1891, to .laimary I, 1895. 

Fertilizer valuations, \V. Fkkar (Agriculture of Pennsylrania, 1894, pp, 217-222 ), — 
Various suggostious regarding tbe valuation of fertilizers in Pennsylvania. 

Fertilizer brands and their meaning, T. .1. EiXiK (Agncnlture of Pennsylvania, 
1894, pp. 233- Jt 3 ). — 'fluj clesirnbilit.N of a uniform system of naming fertilizers is 
explained and tlu^ ebaraettir of the goods sold under tbe foJ lowing names is discussed 
in detail: (iround bone, South Carolina rock, alkaline fertilizers, dissolved animal 
bone, aiul complete fertili/eis. 

The results of the fertilizei contiol of Riga, Russia. 1894~’95, G. Thoms (Die 
Krgehnissv der Dihiger-Kontrole, J89i-'93, pp, ,7, s’). — This iuclntles data on the imports 
of fcrtili/evH, the comp(»8itiou of )diosphates (superphoKphatc, 'riiomas slag, and 
ground jdios]»horito^, nitrogenous suptu’phosphutes, potash salts, nitrogenous ferti- 
lizers, .and jHuidrette; ami a review of progress in the fertilizer industry during 1894 
and 1895 in the following lines; Experiments \\ith phos|»hate of potash, the trade in 
])bosphaiic fertilizers, bacteriology of manure, the prcsiTvatiou and management of 
barnyard manure, utili/atioii of the nitrogen of barnyard manure, and legislation 
relating to the trade in commercial fertilizers. 

FIELD CEOPS. 

Analyses of Russian barley, V. Stein (Royal Danish Agl. Soc, Rpt., 
1^91-93, pp. 100-107 ), — Seventeen samples of barley imported from 
Russia were examiiuMl as to purity, weight, chemical composition, etc. 
The average purity Avas 06.43 i)er cent, the limits being 03.80 and 97.02 
percent. The samples contained from 0.56 to 2.54 per cent of weed seeds. 
The results of com})lctc botanical and cdieinical analyses are given. The 
water-free substance of the sam])]es contained 13.30 to 10.02 per cent 
of crude protein, 2.25 to 2.42 per cent of ether extract, 02.09 tc^ 07.44 per 
cent of nitrogen-free extract, 11.07 to 16.11 per cent of crude Ober, and 
3.38 to 4.87 per cent of ash. The average composition was ash 3.tK) per 
cent, crude protein 14,90, crinle fiber 14.14, nitrogen-free extract 04.65, 
and ether extract 2.32. II* the relative value of i)rotein, fat, and car- 
boliydrates be placed as 3:3:1, the number of food units calculated for 
barley containing 12 per cent of water was 101,08, the iigures ranging 
between 05.44 and 105.12 .— k. w. avoll. 
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OnuMos as sand and soil binders. F. Lanson Sobibneb (CT. S. 
Ihpt. Agr. Yearbook 1891, pp. 131-436, pi l,fiffB. 10).— The grasses dis- 
cussed at greatest length are the following : Marram grass {Ammophila 
arenaria), upright sea lyme grass {Klyvitis arenarim), rolling spiuifex 
{Spini/ex liirHutm), St. Augustine grass (Stenotaphrum amerteamum), 
ijouisiana grass {Paspalum compreemm), coast couch grass {Zoysia pun- 
gens), hitter panic gi-ass, long-leafed sand gtaan{CalamovHfa longi/olia), 
water oats or beach grass, Uedfield’s grass {Redfieldia flexuosa), and salt 
or alkali grass. 

Windrowed vs. standing cane, W. <1. Stt^bbs {houisiana Stas. Bui 
37, 3d ser., pp. 1390-1 33H). 

Synopsis . — TJiis article jrivcft the results of 3 years’ work in comparing early-cut, 
late-cut, and windrowed sugar cane, with a view to ascertaining some means of 
piolongiiig the grinding season. When no frost occurred hefore the working of 
the windrowed andlato-ciit eancs, windrow ing resulted in a heavy loss both as to 
quality and ([uaulity of crop. In the absoueo of a foreeast of an approaching 
frc'eze, windrow ing hefore the middle or last of Doceniher is regarded as scarcely 
just itiahle. Wiinlrowing just hefore a freeze is preferred to windrowdng Jnst after 
a freeze. After a bud-killing free/e, windrow ing is preferred to leaving the cane 
stainling, or if inexpedient, topjdng should ho pra(‘tie<‘d. After a sjditting 
freeze, wimlrowing is not re<*oTnmended. The usual method of w'indrowing cane 
inteinled for seed is not advised with cane for tin* mill. Partial burning of a 
tiehl of stamling cane reduced the yield of sugar about pel cent, 

Tlip. experiments, 22:3 in number, were conduet^^d in 1892, 1893, and 
189i. In each exiieriment there were at least 3 rows, one of which 
was left stamling until late in the season; the other two were cut 
together earlier, one row being worked u]) immediately, while the other 
was windrowed, i. e., cut tlown with its adhering leaves and so placed 
in the middle of the row that the tops completely covered the butts. 
The windri)wed cane was worked on tlio same day as the late-cut cane, 
or a few days later. 

Canes windrowed hefore a freeze and harresiedheforv a freeze 1293- 

1300). — Under this head 2 separate experiments were conducted. lu 
the first, taking the early-cut cane as a standard, cane left standing 
until December 9 gained 1.05 tons and that left in windrow 35 days 
from November 7 lost 4.39 tons x>er acre. In the second exiieriment 
late cutting (Decembtu* 15) afforded a gain of 1.23 tons of cane per acre, 
and windrowing for 38 days from November 9 resulte<i in a loss of 2,77 
tons. 

Smjar per acre from varhj-vut^ late-vut, and windrowed oanc. 


Sucrosfi. (ilncose. 


SolidM not 
Biigiir. 


First OKmn'iinont: 

Cut 2lfo\ciubcr7 

Cut Becu inber tt 
Windrowed 35 days 
Soeoiid erperimont : 

Cut November ft 

Cut l>eeetnbcr 15 

Windrowed 38 days. 


PownSi. 

Pound*. 

Pounds, 

5, 127 

954 

851 

6,744 

618 

484 

3,666 

1,215 

902 

5,354 

1,116 

634 

6, 272 

628 

648 

3,766 

1,410 

855 
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leaking the early-eut cane as a standard and allowing for the ^^melas- 
slgenio^’ influence of glucose, the iuci*eased sugar per acre from late 
cutting is estimated at about 64 lbs. per ton in the first experiment and 
1,407 lbs. per acre in the second experiment. Sugarhouse results 
showed that late-cut cane afforded 49.8 or 34 lbs. of sugar per ton of 
cane more than early <;utting, and the latter treatment afiorded 47.7 or 
61.5 lbs. of sugar per ton more than windi owing. 

Canes windrowed before a freeze and harrested soon after a freeze (pp. 
1300-1302). — A* killing frost occurred December 27, but the cane was 
not split. Canes left standing until January 2 yielded 1.21 tons per 
acre more than early-cut cane and 1.42 more than cane windrowed for 
42 days. 

Sufi/ar pei' acre from cane cut before and afUr a fneze. 

I Sfu ios< I (lliu'fwe j 

Viminh T‘ound», > Pounds. 

. '**. t)J‘J 794 I 640 

6 O'B 1 r>H 0 I 758 

I 1,977 I 1,143 I 892 

•*Tlie in<*r<*ji80 n» sucrose [of lato-oul o\eroail.Y-eul cane] in J:^(» llm. per acre, with 

a loss of 2U Him, ot which ’csonh) incicaMe the available Mij»ar iii the sugar- 

hoiiso by at least tliin (luaiilily. The Mvmdrow’ coinpaiod uilh the ‘oarly^ loses 
645 lbs. sugar and gaiiih .‘Uh lbs. glucose, ^^hl^h would decrease the available 
sugar in our facloiies b\ Inllv tliis r|uantit\, tliiis showing a loss of nearly 1,000 lbs. 
of sugar per acie by windwiwdug,” 

The gain of sugar schem ed in the sugarhouse from late-cut cane was 
7.6 lbs. per ton o\er early cut and 3S..“» lbs. x)er ton over windrowed. 

Canes windrowed immediately before and immediately after a freeze 
(l)p. 1303-1307). — On the night of December 4, 1893, the thermometer 
registered 29^^ F., the cold killing the bud of the caiieimt not splitting 
the stalk. The day before the freeze one portion of a cane field was 
cut and worked, another portion cut and windrowed, while a third por- 
tion was left standing. The day after the freeze tlie remaining portions 
of the field were treated as on the preceding day. The late cut and 
windrowed canes were worked January 17 and 19. 

Sugar per avre from vane cut and windrowed before and after a freeze. 


Cut Derember 4, boforc freezo 

Xut January 17 

w^iudrowed Deewnber 4, befon* ire*^/.u 

Cut Becsmlmr 5, alter freeze 

Out Januaiyl? 

WindKiwett Docember 5, after freeze. 


‘‘Comparing windrowiiig immediately before a freeze and wiudrowing immedi- 
ately after a freeze, . . . the benefits are slightly on the side of windrowing imme- 
diately before the freeze. This is also a protection against a splitting freeze which 
Bttbeequent windrowing fails to protect.” 

13146 ^^ 0 . 6 6 


Su( 1 owe. 

tiluooae 

Solids not 
sugar 

Pounds 

Pounds 

Pounds. 

6, 576 

630 

702 

6, 313 

643 

1,251 

5,742 

760 

958 

6, 206 

738 

1 669 

5, 465 

' 890 

903 

5, 678 

880 

946 


Cut Novenibor22 

Cuttrauuary2 

Windrow eel 42 da^ h . 
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The sugarhouse results are not detailed. 

Cannes windrowed after a bud •killing freeaie (pp. 1307-1313). — The canes 
were killed but not split by a temperature of 21^ F. on December 26, 
1892. December 28 two-thirds of the plat was cut for (1) immediate 
working or (2) for windrowing. The remainder stood until January 18. 
There were 2 varieties and 2 widths of rows in this exi)eriment, but 
‘<no positive (joiiclusions (jan be drawn as to the effect of width of rows 
and variety on the canes left standing or put in windrows.” 

Averaging all these results tlie amount of sucrose, glucose, and solids 
not sugar are given in the following table: 


Smjar 2 )er acre from cane cut after a bud killrng freeze. 


Cut December 28 . . . 
CulJauuarylS .. 
Windrowetl 24 days 


SiKTime 

(iluroMe, 

Solids not 
sugar. 

Pounds 1 

Pounds 

Pounds. 

7, 567 

1,078 

621 

b, 492 

i 1, 103 1 

871 

(}, 308 

1,240 

1, 018 

1 


^^Here the weather was rather favorable to the preservation of the 
cane, and yet both windrow and late lost heavily.” 

In the sugarliouse the early cut yielded per ton of cane 26 lbs. more 
than the late cut and 31.5 lbs. more than the windrowed. 

A somewhat similar experiment was made in 1893. The bud of the 
cane was killed by cold December 4. Decembiu* 7 tlu* canes on a por- 
tion of the plat were cul for the mill and on another ])ortion for wind- 
rowing. The late-cut cane stood until .January 22. Of the late-cut or 
standing canes half were tojiiied and the remainder left without topping. 


Su(jar per acre from cane cut after a bud-killing Jreeze. 


Sui roHO 




Cut December 7 — 
Out .Tanuar> 22 — 
Windrowed 50 days 


Pounds 
9, 060 
6, 812 
7 680 


Pounds, 

1,881 

1,149 

1,118 


Pounds. 

037 

1.269 

1,320 


Dane was better preserved in windrow than when left standing. 

The following table gives the amounts of sucrose, glucose, and solids 
not sugar in late-cut canes topped after a freeze, and not topped; 

Sugar per acre from topped and untopped cane. 


Topped after a froeKe 

Not topped 



Sucrose. 

Olitcose. 

Solids not 
sugar 


Pounds. 

6,830 

Pounds. 
1,114 
1,264 i 

1 

Pounds. 

999 


6,762 

1,504 

1 


It will bo Boeii that toppiiif^ tlio cane immediately alter the freeze has been bene* 
ficial. It appears that fermentation starts at the killed bud and gradually prooeeda 
down the cane. By removing the top this fermentation is prevented. 
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cane be left standing after a freeze (which has killed the bud but has not eplit 
the stalk) it is advisable to top at once. After such a liee/.6, topping may some- 
times be a good substitute for wmdrowing in the preservation of the cane.'' 

Sugarhouse renult^ indi(*ated foi early-c iit cane a gain of 27.5 lbs. of 
sugar per ton of cauo over windrowed and of 40 lbs. per ton over late- 
cut cane. 

Vanen trmdrowtd afUr a splittmij jhfze (pp. 1,115-1318). — A splitting 
free/e occiiiied I)e(‘embei 27, 1804. The pnncijial results of (‘utting 
Deceinbei 28 oi 50, cutting Jaiinai> 14 oi 10, and windrowing Decein- 
28 or tlO aie given in the following tabic: 


Siu/ui jtei tu}( fiom (tnu uU atltt a Hj^htiinq fmzi 





SlKlOH, (tlllCOHP> 

{ Solids not 









7V intih 1‘minds 

Vinmdt 

Cui Det <Mnber 28 



7 510 »(M 

1,040 

('ut,lAnuiir\ 14 



^ 227 77H 

1 716 

WiiMhuw< «1 20 <lu^ 



0 1 171 

2 029 

( ut I)«M emlw 1 30 



0 H'*! 1 

020 

( 111 lunuai v 10 



4 fW, 1 0-2 

1 919 

W iiidrowocl 18 ti H 


.... 

■> 81> 1 107 

739 


Cane in w indiows siitiered soiucw hat less than that standing. ‘‘ Both 
weie so badl> iiipned tlnit they weie uiipiohlablc in a sugai house.*’ 
WindroK^nuf lot nail (])p. I,»18-L)24) —This, the usual inocesvsof pre- 
serving cane foi seed, consisted in eoxeiing the piostiated canes with 
earth. These e\j)eTirnents extended ovei 1 >cais. The amounts of 
sucrose, glucose, and solids not sugai ]mm acte in cane woiked imme- 
diately aft ei cutting and aftei windi owing foi seed are shown in the 
following table; 

tSiuftn }hi mn I mm <ri«< hoi hut imnudiaiilif oi inndioiud for heed. 




SiK lem 

(iliicose 

Solid snot 
sugai 

1802 


l\umU 

VoumU 

rovnds 

Cut «mdwotk<<l No\#'mlui 17 


1 222 

812 

943 

Wiadiowod i<»r set d iuIh r 17 nod worked Tanitai > 2{ 

1893 

1 4 601 

1 

847 

603 

1891 

Cut and work od X«)\eniboi 20 


1 742 

4 1*! 

349 

Windrow cd tor seed Novoiubt r 2<» ind woiktd Januar> 29 

1894 

> 071 

470 

667 

1894 

(Sit and worked Notoiiihor 10 


4 916 

870 

640 

WindrowtMl toi setyl No^omhei 10 and wotkod ,lainiii\ 21 

1890 

2 940 

tU8 

793 


In the sugaihouse results *Hhe theoretical .yields have been well sus- 
tained by actual results before windrowing; whereas attei the cane has 
been long in wiiulrow the sugaihouse lesults haye been unable to 
obtain anything aiijiroachiiig theoretical results.” 

Cane which was partially burned over Octobei 17 and harvested 
about a month later lost about 25 per cent of its sugar. 



496 EXPBBItefilNT STAtlOH 

In experiments in 1888^ ensiling cane proved a failure, the sugar 
being converted into alcohol and acetic acid. 

The loss in weight of grain from lodging, B. Hbinbioh (Zweiter 
Ber. landn. Vtn. Staf, Rostock^ 1891^ pp. 174-176 ). — Spring sown rye 
was badly lodged about 5 weeks before the date of harvesting. Wh<»ii 
ripe the dry \\ eight of 100 eais of standing rye was 02.1 gm., of lodged 
rye 52.1 gin. The weights of the individinil giains on the standing 
and lodged plants were as 100*70. Tt w as noted that the gram on 
the lodged ]>lants < ontained a niiuh lo\Nei ])ei(‘entage of watei than 
noiinally iipened kernels. The authoi suggests that the lodging inter 
feres with oi entiiely pievents the translocation ot inatenals from 
the leaves and stems to the giain; < onsecpieutly, the time when the 
injmy occuis has much b) do with the extent of the loss fioin lodging. 

Influence of the time and method of harvesting on the quality of barley 
intended for malting ( iw /iuutmahu landu /i(f . f ^ {IS ) >), \o >9,/; 164) 

Notes on Egyptian crops— barley (» V I oidun (( Jioihnu ami indeteiy 
1S95 jPp K ) — A conipreliensive treatiHe on the < iiltn atioii of bAiIo\ iiu<loi iriiga 
tion in Egy])t 

Comparative trials with different varieties of bailey 1889- 94 B I ai^^kn 
{Ikdikr vomke I andhi {/S) ) pp V 9) —A Huimnin ot u suits o)»t mini 
28 diflerent vaiieties of hailej in (ultuit tiials lumluctnl 1SS‘1 to 1894, 

mcliisive 

A new system for the varieties of barley, A Airvnnviu, {ht/l I andi ikad 
ffandl ftdskr , Si pp ^ ’-W) 

An experiment on the deciease in weight with beets stored in a cellai 
R Heinrrh (/««/«» hef landu fetn stat A'ovfofA, /S9/ p ^,0) 

Culture trials with clover and timothy varieties in 1894, B Laksfn i lidsh 
noi ske Landh , J (189 >), 2>P - / ^ 9) 

Indian corn culture, C S Pit mb (Chuago Bretdas' itn^dU i*unt, fS9^, pp 
^SSffigs 6?) — As stilted in the luthoi s pri Ian , this \olunie is I ugel> i ( onqnlatiou 
It 16 ehsentially a 6atnui<ii\ ol the work ot the Auuruan ex.])eiini< nt stations on 
Indian corn, hut includes \alnible intoiinilion fioin othei sources A diajitoi is 
given to each of the lollowiiig topics llistoiicaJ notes, hot inn al di iiai teiistns 
varieties and their adaptition, tin seed, manures and leitiJi/eis, tiBige, planting, 
harvesting, rotation of crops, insects, diseases, chemu il c oiMjiosition and digestibil- 
ity, the feeding of live sto< k, soiling, silos and silage, statistics, mist ellaiieous sub- 
]ects, and literature on Indian corn 

In the chapter on vaiietios, 27 tested vanetu s of field coin. Insides 14 of sweet 
corn and 5 of pop corn, aie described in some del iil, lud foi sonic of the se theie are 
hgures showing the chiet chancteiispes of oar and kernel Tor 20 States lists of 
varieties, which at as many ex]jeriment stations ha^( aftoided highest >ields, are 
given 

Alter making special mention of the results of fertili/ci tests m Connecticut, Mas- 
sachusetts, (leorgia, Ohio, Kentii(k>, Virginia, and Rhode Island, the author gives 
the follow mg suinm ii\ of fortili/ci te sts on com e onduoted hy the American experi- 
ment stations ‘ Wherever used, st ihle luanni e was productive of good results 

Combinations ot nitrogen, potash, and phosphoiie acid gave satisfactory yields lu 
many cases, but general! \ the e ost of these was too much to make their use profit- 
able. The value of phosphoric ae id was especial! > shown in tests in Alabama, koui- 
siana, Pennsylvania, and Vermont, that oi nitrogen in fleorgia, Massachusetts 
(local), New Yoik, mel Norlh Louisian i, that of potash in Kentucky, New Hamp- 
shire, and Massachusetts (geueial) ” Ihis serves to indicate hoW far we are from a 
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knowled^o of the fertiliser requiremeute of corn grown on different soils. While 
further data on this subject are imperatively needed* yet it is believed that a careful 
di^eHtion of the results already on record would teach its many x^ractical lessons 
beyond those contained in the above quotation. 

Many will question the author’s statement that drilled corn “may require less 
labor in hoeing than will that planted in hills.^' The discussion of listing corn in 
the West, and of corn harvesters and shredders will answer the needs of many now 
interested in these subjects. 

The booh will be found very uBeful, for it brings together experimental results not 
easily obtainable elsewhere by the general reader. If it has deficiencies, thej are 
cliietly due to the iusuflieiency (»l <lie data available for compilation. In subsequent 
editions, when additionaJ data shall have aecumulated, a more thorough digestion 
of experimental results will proluibly bo fcasildo. 

Flat pea, <). ("la'iK (Michigan Sta. Hpt, AV.9.?, />/>. lU-tJS ). — A reprint from Bulle- 
tin 91 of the station (K. S. K., I, p. 814). 

Investigatioua of Swediuli foddei plauts, III, A. («. Keu urkn and F. Nilson 
{Kgl, Landi. Ahod. IlandL rulithr,, fif (/rW>), pp. — Tin* Ti\er valleys of 

northern S\vedt‘Ti have long been noted for their luxuriant jilant growth. The pres- 
ent pajicr is the third leport published by the aiithois of th<‘ir investigations of the 
economic lima of this region (E. S. 1{., 1, pp. 768, 1171). As before, this investigation 
covered a complete botanieal-clmmieal study of the ]dauts serving as food for farm 
animals found in the given localits. A large numbei were sedges and rushes from 
the b<»t<om lainis along the rivers. Very few of the plants reported upon in this 
paper are of economic im]»ortaiu*e in this country. — h, \v. wou.. 

The cultuie of lupines in Morbihan, E. (UtANur.Ar (Jour. Agr. Vral., ftO (1895)^ 
No. ‘/A*, pp. A po]»ulur article. 

Observations on Medicago media, F. 11 y {Jour. Bol. France^ 0 (7i9, ').>), No. 78, pp. 
4 k botanical study on the position of this species in relation to M. aativa 
and M. Jalatta. 

The maintenance of natural meadows, (». FouqiKi (L'Engrais^ 10 (1895)^ No. 
p. A,s.9). 

A fertilizei test on a natural meadow, F (»hi/i (Staz. Spir. Agr. Jtal.. 78 il89o), 
No. pp. O/t-djd). 

Fertilizer experiments on meadows (Landw. Onihl. rotten , 78 (1898), No. 44, pp. 

77(11. 70'). 

The action of the salts of lime and potash in the vegetation of meadows, 

E. Mkk (.Inn. Agron., 7t (Asvj), No. C. pp. 7N)-^89; L'Kngrais^ 10 (1895), No. So^ 
p. 881). 

On the palatability of hay from meadows fertilized with potash salts, \ on 
NoRI>elklm IIT {Deni, landtv. /Vc««c, 77 {t89,'>), No. p. 871). 

Irrigation of meadows in Vaucluse and expeiiments in manuring natural 
and artificial meadows, E, Zai iiarkuicz (Frog. Agr. ei l it.. 17 {1898), No. M7y pp. 
(kS^J-G84). 

Chemical composition of light and heavy oats, K Hkinruui (Zweiler Her. 
Unidw. Vera. Stal. Hontock. IS9f^ pp. 70h-7hi ). — The average prutoin content of the 
light and of the heavy outs in 6 varieties was practicully identical. The light oats 
contained more fiber and less ciirhohydruleM. The author considers that there is no 
great difleronce in the fe<*ding value of liglit and of heavy oats. 

Fertilizer experiments with Thomas slag and kaiuit for oats on light marsh 
soil, Pktkrskn (Landtv. Hiatt Oldenhirg; Landw. IVoohenhL Schles. HoIhU, 45 (^1895)^ 
No. 45, jtp. 678, 639). 

Variety tests of oats, K. Heinrich {Zweiter Her. landw. JWs. Staf. Hostook, 1894, 
pp. 190, 191). — Tabulated data for 7 varieties, most of them tested for several years. 

Culture trials with varieties of oats and barley during 1894, B. Larsen 
{Tid$hr. nor$ke Landbr., 3 (1896), pp. 818-^39). 
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Potatoes, amounts of seed, P. M. Hahwooo and P. G. Hoxjdbk (Michigan l^a, 
BpU X893f pp. X46-X91 ), — A reprint of Bulletin 93 of the station (E. 8. K., 5, p. 180). 

Yield and starch content of varieties of potatoes, R. Heinrich (Zweiier Bor. 
landw. Vm*8. Stat. Rosiovk, lS94y pp. Tabulated data give the yield, specific 

gravity, starch content, and ])crceutage of dry matter in 18 varieties of potatoes 
tested between 1875 and 18913. 

Bscperlnients on the decrease in weight with potatoes stored in a cellar, 

R. IlEiNKicH (Zwetier her. hitnlw. f er« Stat. Rostockf 1894^ p. ^^9). 

The potato in field and garden, W. J. Mali»en {London : \V. A, May^ 1898). 

Potatoes, L. K. Taft, H. P. Gladden, and R. ,1. Cokykll {Mwhiyan Sta. Rpt. 
1893, pp. 107-117). — A re])riiit from Bulletin 90 of the station (E. H. R,, 4, p. 817). 

Potatoes, P. M. HAiiWooD {Michiqan Sta. Upt. 1893, pp. 387-370). — A reprint of Bul- 
letin 95 of the station (E. 8. R., 5, p. 183). 

On the culture of potatoes in granitic soils, A. Cadokkt {Prog. Jgr. et Pi/., 7? 
{1898), No. 48, pp. 871-879). — A statement is given of the greatly increased yield fol- 
owiug the application of fertilizers, with good culture, on the sandy graniti<‘ soil 
of the Department of Ardeche, J 'ranee. 

Potato culture in India, P. C. 1)f {Indian Aqr., 20 {1898), No. IJ, p. 371). 

Facts concerning ramie, (\ R. Doixjk ( V. S. Ihpi. Agr. Yearhooh IS0 1, pp. 443-400, 
ph. 2, figs. 5). — The author treats the subject under the follow iug heads: History 
and description; the industry in America; compajison of lamie and tlax; methods 
of decortication; climate, soil, and culture; harvesting the cro]); jield of ramie; 
extracting the fiber, and afterproeesses and manufacture. “Brietly stimmari/iiig 
the situation, the outlook is most hopetnl.’' 

Variety tests of rye, K. Hlinuk ii {Zweiter her. landw. Virs. Sial. Rostock, 1804, 
pp. 7, ’Tabulated data for \ an eties tested from 1877 to 1888 are gi\en. 

Analyses of tubers of Stachys tuberifera, R. Hkimikmi {/weilei her. htndw. Yers. 
Slal. Rostock, 1804, p. JI4). ^ 

Spurry, <). PiauL {Michigan Sta. Rpt. 1893, pp. 118-123). — A reprint from Bulletin 
91 of the station (K. S. R., 4, p. 821). 

Observations ou the culture of sugar beets on light soil, F. Sc uiumku {Fiihl- 
pufs landw. Ztg., if {1891), Ao. '0, pp. 041-04 f), — An account of an experiment in 
which yellow lupine, \ctch, peas, ami othei plants were used as green manures tor 
sugar beets. The largest yield w^as obtained after sellovv lupines. 

* Researches on beets, il. \<)N Vm.ici fa\<. {Dent, landw. Presne, 22 (1808), No. 8'!, 
pp. 774-770, fig. 1). — An account of laboratory investigations at Eckendorf in the 
wintiM' of 1894-’95. 

A study of sugar beets and their sugar content, C. PFKrri KU {Innng, Dm, Leip- 
zig, ISO^t, pp. 84; abn. in hoi. ('entbi. heiheft. > (1891), Vo. 0, pp. 178, 170.) 

Comparative tests of sugai cane, J.H.Wakki-k {East. Java Kxpt. Sta. huh 18, 
n. 8cr., pp. 18). 

The characteristics of typical varieties of sugar beets, .1. 8(’HNEIDKK {Chem, 

Ztg., 19 {1891), No. 70, p. 1701). 

On the accumulation of sugar in the roots of sugar beets, L. M ai^uknne {PowpL 
Rend., VJl {180,^), No. 'I, pp. S34-837). 

Concerning tobacco planting in Borneo and Sumatra, .1 , F. Maih enh ( Proine- 

thcuH, 0 {1808), So. 38, 39). 

Results of the inquiry about varieties of sugar cane, F. A. F. C. Went and 
H. C. P. (xFiEHLir.s ( If est Jam Sugar Sta. hah 31, pp. 3-20). — A summary of informa- 
tion obtained from the sugur mnnufactiircTs of Java on their results in the culture 
of foreign varict les of sugar cane. 

A contribution to the culture of hairy vetch, Heeder {Ztschr. landw. Per, 
Rhdnpjwussefi, 13(1891), So. U,pp. 274, 278\. 

Experiments with a nine-year rotation, R. Heinrk’H {ZwHter her. landw. Peri. 
Stai. Rostock, 1804, pp. 197- 208). --‘The ciops grown were potatoes, lupines, rye, beete^ 
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barley, peas and vetcb, rye, mustard and serradella, and oats. Kesults are tabulated 
but not disouBsed. 

Continuous culture of oats, barley, potatoes, rye, clover, peas, and buck- 
wheat with and without fertilizers, R. Heinrich {Zumter Bar. landuK Fere, Stat. 
Roafockf lS94fPp, 19^-197) > — The results are tabulated in detail hut not discussed at 
length. 


HOETICULTURE. 

The growth of radishes as affected by the size and weight of 
the seed, T. (fALU)WA\ (AgL SvL, <s (;(S.9.>), uVo. I2,pp. — 

A detailed report of experiments with radislu^s grown under glass to 
ascertain the inHnen(*e of seed on the yield and earliness of the vege- 
tables. The variel ies Ne IMus I Iltra and Prussian Globe were employed, 
10(1 large and 100 small seeds of eac li being planted. The large Ne Plus 
Ultra vS<*ed \aried in eight from 13 to 15 mg., as against 13 to 29 mg. 
for the large Prussian (ilobe seed, uhile tlie small Ne Plus Ultra seed 
ranged between 2 and 7 mg., and the small IMussian Globe seed between 
4 and 18 ing. Elaborate tables are given showing the weight of each 
seed, the ueight uf tlie residting plant, ami the ratio of the seed to the 
product. It was found that the large seed germinated more <|uickly 
and with more c(*i tainty and piodueed marketable plants sooner and 
more uniformly than the small seed, while the small seed gave propor- 
tionately larger plants than the large seed, though not to an extent 
believed to be advantageous in practice. 

Total number of plants and matkitahh and nnmarketahh radishes produced from 100 seed. 


Kind of su«l 

rius Ultiu Ittifjo Hwd 

No riuH ritia Binall 

PxusHiaii (ilobe lurjn« seed 
PrnsHian Gbd)eHumll seul 


Food requirements of the tomato crop, J. 3. Willis {(rani. 
ChroN,,, is iVo. /75, 2./J). — This is a popular article on the 

subject, with a tabulated analysis of tomato vines, roots, and fruits, as 
regards the fertilizing eonstituents and conscHjiient generalizations 
from the results of fertilizing t^xperimeuts. The matter is compiled 
from American sources, chiefly from investigations made by the Uou- 
nectieut and New dersey Experiment Sta-tions. It is urged that potash 
is by far the most important fertilizer, but that the plants should also 
be supplied with i)hos]dioric acid and lime, after which nitrogen should 
be used freely but economi(‘ally, small (piantities being applied fre- 
quently. The (‘hemieal analyses are quoted from K. II. Jenkins, of the 
Oonneeti(*nt State Station, and the fertilizer deductions from the New 
Jersey Station. 


\ mull, inf ^«*«ber Number Percent of 
idantH iMarket not market maikefable 
al>lo able radmbes 


82 

77 

5 ' 

94 

58 

.u 1 

27 ! 

54 

90 

7' 1 

13 

85 

78 ' 

49 

29 

63 


e 

46 

15 

:i7 
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Sketch of the relationship between American and Baetera 
Aslan fruits, L. H. Bailey ( U. 8. Dept. Agr. Yeebrhook 1894^ pp. 437-^ 
442 ). — ^This paper briefly recites some of the old theories for the numer* 
otts relationships existing between the flora of Eastern North America 
and Japan, and explains the botanical facts as being due to geological 
causes and climatic (dianges. The author shows that the temperate 
flora flourishing in the Arctic ;5one during the pre* glacial period was 
driven soutJiward by the ice slicet, and now })ersists in the Alleghany 
region and in Ja])an bec^anse ot suitable and similar climate. The 
progress and efl’ect of tlie geological and climatic clianges is described 
in brief detail. A list is given of 22 species of Enroj) 0 - Asian and 21 
of Fiasteru Asian fruits that are being grown in tlie United States. 

Ash analysis of the orange tree {Bnl. Bot. Ihpi, Jamaieaj n, ser.^ 2 
{1895)^ No, 6‘, yp, 119-121 ), — The chemical analysis of the ash of the 
orange tree in its diflerent parts as reixn ted by Hovvney and How are 
given. The percentages ar(i taken after the <]eduction of the unessen- 
tial elements. 

Ash anahfsis of Ihe orange tree. 


1 

lioot 

1 

stem. 

Lchvhh. 

Fruit. 1 



Per cent. 

iV/ cent. 1 

/Vr cent. 

Ver rent. 

Per cent. 

I'otASh 

15.43 

11.69 

16. 51 

36. 42 

40 28 

Soda 

4 52 

3.07 , 

1.C8 

11. 42 

0 92 

Lim(* 

49. 80 

65. 13 , 

56. 38 

24. 52 

18 07 

Maguesia 

6.91 ! 

1 6.34 i 

5. 72 

8. 06 

8 74 

Iron seaquioxid 

1.02 

0. 57 ! 

0 52 

0.46 ' 

0 80 

Sodium chlorid 

l.la 1 

0.25 

6. 06 

3. 87 

0. 82 

IMiospboric acid 

Sulphuric acid 

13. 47 

17. 09 1 

.3. 27 

11. 07 

23 24 

5 78 1 

4 64 i 

4 43 

3.74 

T). 10 

Silicic acid | 

l.7."> 

1. 22 1 

4 83 

0 44 

t 

1 13 

Total 

100 00 

KH). 00 

100. 00 

100. 00 

100. 00 


Fertilization of the soil as affecting the orange in health and 
disease, H. J. WEniiEU (U. 8. De})t. Agr. Yearbook ls9i^ pp. 193-202^ 
figs. 2 ). — The author gives a report upon the etfect of various fertili- 
zers upon the orange, liis conclusions being as follows: 

“(1) By u proper coiTibiiiiitjoii of the varioiiB eleiiiouts need in fertilization oue 
can undoubtedly largely govern th<' qnalit.v and llavor of the fruit. 

^*(2) To obtain a fruit with thin rind, use nitrogen from in organic sources iu mod- 
erate ({uantities, with coiiHiderutile potash and lime. 

^^(3) To sweeten the fruit, use Hulphate of ammonia in considerable abundance, 
decreasing tbe amount of j)otasli. 

“(^1) 'i’o render the fruit more acid, increase the amount of potash and use nitro- 
gen from organic sourccH, 

‘‘ (5) If it is desired to increase the size of the fruit, as is sometimes the case, apply 
a comparatively heavy dn^ssiiig of nitrogen in some orgaiii<5 form and slightly 
decrease the other elements. In tbe case of the tangerine and mandarin, where a 
larger size is usually desired, a heavy dressing of nitrogen fertilizers would favor 
this end, and is not objectionable unless carried to ex<* 08 S. 

*‘(6) Fertilization has an important bearing on diseases. 

‘*(7) Die-back, a serious malady, is in all probability the result of overfeeding 
with nitrogenous maiiures from organic sources. These manures, if used at all, 
should be applied with great caution. 
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*^(8) Foot rot, althowglj nofc primarily due to improper methods of fertilisation, is 
no doubt oousiderably iudueuoeil by this cause. 

*^( 9 ) Insect diseases arc also apparently influenced by the use of fertilizers, 
organic manures ren<l6riug the trees more liable to iujnry from this source than 
chemical fertilizers. 

The revolution in tree planting, H. M. Stktnofkllow {Texas 
Farm and Ranch ^ 1 f (/NM5), No. JH, pp. 10^ ^)- — writer Rtroiigly 

urges that when 1 to 2 year-old trees are xilaiited the roots be cut back 
to stubs about an inch long and the trunk pruned to a branchless whip 
from I to 3 ft. lugli. It is luaintained that by this means new roots 
grow strong and decj), almost directly downwar<l, thus avoiding the 
drought that often affects the surface roots of young trees planted in 
the ordinary method. Successful e\])eriinents are cited in support of 
this method, and especially a peach orchard of 1(K),0()0 trees planted in 
Georgia in this way. 

It is directed that the roots be cut cleanly in a horizontal plane, a 
hole 2 in. in diameter dibbh‘d in well worked soil, the tree inserted, and 
the earth tramiied close around it. The writer suggests that the experi- 
ment stations take up the snl)j(‘ct and experiment with different trees 
and lengths of roots and trunks. 

Blackberries, L. II. Hailey {Xetv York Cornell Sfa. Bui. 99^ pp. 
417-m,fi(jH. 11). 

— This hullotiu consistH of cultural iioteft on tlio blackberry, remarks on the 
botanical iclatioiihhip of tlio dlllorcul vanetien, and illustrated deacriptions of 
se\eral of the leadin^^ vancticH. 

The n(*glect of blackberry culture in western New Voik is deplored, 
as tlie author believes that cultivated blackberries are much preferable 
to the wihl fruit, and strongly urges an extension of the industry. A 
deep, mellow clay loam is advised as best bhi<*kbcrry land, gravelly soils 
being considered too dclicient in water. Deep, careful plowing before 
setting the plants is urged to guard against the effects of drought. It is 
advised that the blackberries be set out in the spring, yearling plants 
being used, either from suckers or root cuttings. Tlie jdants may be 
set 2 or 3 ft. apart, in 8-foot rows, furrows ff or 7 in. <h*ei) having first 
been plowed. If the land is thin, barnyard manure may be scattered 
in the furrows. For a year or two some hoed croj), smdi as strawberries 
or potatoes, may be grown between the rows. 

* The plantation will come into full bearing in about 2 years. It is 
recommende(i that 3 or 4 (*anes be allowed to each plant, removing the 
old canes as soon as the fruit is oft' and Invading in the growing canes 
at the height of 2^ to 3 ft. Many of the varieties will re<|uire no 
support, but with some of the taller varieties training to single or 
2-wire trellises will be found advantageous. It is believed that 
blackberries will normally be hardy in western New York, though if a 
severe winter is apprehended they may be bent over and (covered with 
earth, care being taken to raise them in the spring before the buds 
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beeome soft and white. Oarefal tillage is urged aod cultivation each 
week is recommended. Barnyard manure is considered one of the best 
fertilizing agents. With good attention on fair laud a yield of 200 bu. 
per aero is not considered excessive, and a plantation should bear for 
20 years if proper care be given it. 

Frost is the most serious drawback to the blackberry crop in New 
York, altliougli the red rust or yellows, root gall, authracnose, and cane 
knot sometimes atta(*k the plant. For the lirst two, cutting out dis- 
eased canes is believed to be the only remedy, while for the latter two 
spraying with Bordeaux mixture is stated to be efficient. 

Five types of blackberries are recognized: The long cluster black- 
berries {RttbtiH villosvs)^ comprising Taylor, Early (Cluster, and Ainient 
Briton; short elu«tcr blaekberries (R. villosm var. satiruti), eom])risiug 
New Kochelle, Kittatinny, Snyder, Agawam, Erie, Miiinewaski, and 
Mersereau; leafy cluster blackberries {R. villo^us var.yV*oado^//,v), com- 
prising Early Harvest and Briinton Early; loose cluster blaekberries 
(/f. villosus X A*. comprising Wilson Early, Wilson , 7 iiuior, 

Sterling Thornless, Rathbun, an<l Tliomj^son Early Aiaiiunoth; and 
sand blackberries (R, cunei/oUns)^ comprising the Tree Blackberry and 
Topsy. 

Botanical descriptions are given of these 5 classes, the short clus- 
tered blackberry being the form most commonly cultivated. Illustrated 
descriptions arc given of 11 leading varieties. 

For the region of western New York the vareitic^s Snyder, Taylor, 
Early Olustor, An(*iciit Briton, Agawam, and Minnewaski are recom- 
mended. 

A summary is given embo<lying the main imints of the bulletin. 

Small fruit notes {Kew York State Sta, HnL a, — 

A ne.w Htrawherry y)i). 187, 188). — This is an account and description of 
one of the station seedlings that has been named Hunn ami which is 
believed to be a promising late variety as regards size, (piality, pro- 
ductiveness, and length ol’ season. 

Stfawherries^ ra'S2>herrieti^ blackberrieH^ and dewberrieH (pp. 189-207). — 
Descriptive notes are given on 50 varieties ol* strawberries tested at the 
station. Tabulated data arc given for 52 varieties fruited in 1-year-old 
beds, Barton Eclipse, Edgar (iuecn, and Edward h'avorite being most 
productive. Ot early varieties Marston gave the largest yield, in 
addition being the most productive variety fruited for the first time. 
Edward Favorite wjis considered the best late variety, A tabulated 
list of 26 varieties is given, (?oinj)aring their rank as regards yield in 
1894 and 1805, much variation being noted. 

A list of 25 varieties ol* blaekberries and 3 of dewberries is given, 
showing the extent to which the canes were injured by the winter, 90 
per cent of Cluster being winterkilled while only 10 per cent of Child 
Everbearing Tree and Snyder were destroyed. 

Descriptive notes are given for 13 varieties of black raspberries, and 
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a list of 28 varieties included, Rhowinjc the extent of winterkilling of 
the cane, Ix)tta being damaged 80 per cent while a number of others 
escaped uninjured. Descriptive notes are given of 7 varieties of red 
rasi)berries and tabulated data for 17 varieties, slmwing the relative 
productiveness and season. ICigUt late varieties arc^ tabulated accord- 
ing to yicdd, Sui)erb and Olathe ranking lirst and second. Four 
varieties of early red raspberries are tabulated ac cording to yield, 
Pomona ranking first. Aiiumg tlie varieties of purple raspberries 
tested, Columbian and (hirdinal ranked tirM and sec*ond. ("arolinaand 
Oolden Queen gave* the Imst yic*ld among yellow rasjdmrries. 

Investigations as to the composition of grapes of the principal 
French stocks, A. (riuAni) and L. Llndkt Rend,^ 1^1 

No. /, pp. — This is an author’s abstract of a lengthy memoir 

of analyses and eonclnsions. ‘ Twenty tive varieties of white and 
colored gra])es were annlyzc‘(l, 7 diderent regions being i ejn*c*sented, the 
varietic\s differing in eac'h. All porfions of the bnnc'hes were subjected 
to [u-eeise c*hemic‘al analysis, the ])c*clnnc*lc*s and pedicels, skins, jmlp, 
and secsls being eac*h treated sc^])arately. 

In the ]K*clnnc*]c‘S and pc^diecds, and tlie sec*ds as wc*ll, associated with 
tannin and probably formed in c*onnc‘c*tion with il, was fonnd a sub- 
stance aimlogons to a revsin, swc*c‘tening vcith age, and believed to play 
a part in the change of th(‘ taste* of old wines. The sc*eds were also 
found t.oc*ontain somc*times as nmcdi as 1 jKn c*c‘nt of volatile ac‘ids, that 
the authors arc* eonvinc'od have* au important role in the* production of 
the boinpiets of \viuc*s by thc*ir etheri(ic*ntion. TIutc was also discov* 
c‘red ill the* skins an odorous snbstanc*c*, clidering with c*iu*h stock, which 
scents new wines, Imt \vc*akens with time, as tlie cdher perfume's are 
foriiu'd. In the |nili)but little* tartaric ae*id was found, more nnilie acid 
being ])resent. 

The c'oinposition was found to \ary e*onsiderably with the different 
varieties, and in the* same variety gremn in different legions. The 
])n]p average‘d in wc'ight from 87 lo 89 per cent of the whole* berry, 
ranging b(dwe*eii HI and 91, and being reasonably e*onstant, while the 
amounts of skin and se*e*ds wenv e\e*ee*elingly variable*, ranging from 0 
to 11 yier e*eiit for the* se*(Mls. The* sugar in the iml]) varied from 14 to 
])er cent, and a\ e*rage*d alxuit 29, while the bitartrate* of jMitassiiim 
ranged from 0.50 to 0.70 per cent. The tannin was ejuite variable, with 
e\ti ernes of 1,00 and 4.20 ])er e*ent in colore'd gra])e3s, and averaging 
about 0.30 per e emt in white grape's. 

It is the intention of the* authors to pursue their inve'stigations further, 
and to attempt to ascertain the re'di's played by the did'erent e^ompo- 
iieiits ill the ejnality and davair of wines. 

Asparagus culture for city and village lots, W. \V. Tracy {CMardm and Forest^ 
9 {JS96)f No. 4/0, p. 7). — A short article aelvocntiiig the growing on a small scale. 


Bui. Min. Agr. France, 14 (1895), No. 6, pp, 694r-782. 
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Item manure and mineral fertlUaera in garden culture, L. Granbeatt {Ann* Sci. 
AffroH.f B (,m4-95)y Ko* 1, i?i?. A review of Dyer'e expertoientg iu England. 

Hean growing in California, li. B. Hoohe {Amer, JS^o* 395 f p, 

Xotes on the culture of the Lima. bean in the Carpinteria and Ventnrii valleys 
near Santa Barham. I he beans are planted iu May and the crop harvested in Sep- 
tember, and tljreslied by steam inachiuos, or if intended for the seed trade, by means 
of driving horses o>er the vines while piled on a threshing lloor, and afterwards 
winnowing and sereeniiig ilio beans. About 100 carloads, estimated at 10 tons each, 
are aninially sent out from the ('arpinteria V alley, and 1,200 carloads from tl»e Ven- 
tura Valley. 

Forcing beans. A.Nys (Jielg. Horf. et 7 (/tV.9J), JVo. Zif pp* 35:, 358, jig. 1 ), — 

A short article giving brief notes on raising \\ inter beaus under ghiss. 

Eatable cucumbers, W. hUii'iDEN {(iarden, dtS {1891), No. 1^58^ pp. 5o5, 50C )^ — 
The author believes that the indlgestibility of cuciimhers is largely duo to their 
being jiieked too late, and urges the gathering for table use wdiile they nre still > oung 
and rrisp. 

A comparative fertilizer experiment on kohl-iabi and endive ((iarienflora, 44 
(1895), No. 49, pp. 5JJ-5 JO ; aha. in Hot. i'tnth}..04 (1895), \o,5,pp. 1S2-18(,). 

Vegetable marrow (Card. Chron.,ls' (189.1), No. 170. p. 7(>4.Jig. n . — Note and illus- 
tratiou of the fruit of a elimhiiig oueurhit sent to England from the Antibes. 

Edible toadstools and mushrooms and how to distinguish them, W. H. Gin- 
80 N (New Yorl : Harper Hro., J.^95, pp. 337. :0, Jigs. 57). 

Poisoning by Amanita pantherina, V. Hakla y ( linl. Soo. My col. France, 11 (1895), 
No. 4, pp. J40-343) 

Salsify, G. Atxuaki* (/iVr. ffori,,0? (1895), No. 31, pp. 580, 581, jig, /). — Brief notes 
on culture ami use 

Notes on forcing, W. Ti unkk t liner. Card., 10 ( 1895), No. 5J, pp. 41 J. 413). — Brief 
geueral notes on glowing tomatoes, lettuce, and beans under glass. 

Irrigation in New Jersey, B. I). }Talsiei> (Carden and Foreai, ,s (1895), No, 409, 
p. 518). brief note on an experiment with watering beans, peppers, and celery, 
the yield being tiebled over that from nnwateied plats. 

Watering greenhouse crops, 'f. (SnEiNEit (./wnr. Card., 10 (1895), No. 53, p. 413, 
jigs. S). — A brief illustrated article on suhirrigatiug greenhouse benches by means of 
tile. 

Methods of keeping vegetables through winter, (1. Hkuzk (Jour. Agr. Prat., 59 
(1895), Noa. 47, pp. 73J-731,jig. 1 ; 48. pp. 709-773, jigs, j ; 49, pp. 799-8(fJ, Jiga. d). — 
A po]»ular article. 

On the culture and acclimatization of varieties of ordinary garden crops, T. 
VON Tost (Kgl. Landt. Alad. JIandl. Tidakr., 31 (J895),pp. H3-Jf6). 

Vegetable tests, L. K. Tafi, H. P. Geadofn, and K. J. (VntYELJ. (Michigan Sta, 
Ppt. 18971, pp. 91-107). — A reprint from Bulletin IK) of the station (K. S, It., 4, ]>. 827). 

Handbook of Danish Pomology, II. (’. Brki>stfj> (Ilaandbog i Danah Pomolgi. 
Odenae: 1.^95). 

Report of the horticulturist of the Royal Agricultural College of Sweden, 
1895, E. Li.ndorrn (Kgl. Landt. Akad. Ilandl. Tidakr., 31 (1895), pp. 197-305). 

New method of selecting cider apples ( Her. 8ci., 1 (189.1), No. 18, p. 571), 

Cold storage for apples, K. P. Mahon (Amer. CvHirator, 1895, Nor, 16, p.l),—A 
brief article giving the proper temperature. 

Pruning young apricot trees. (5. Wythfs (Carden, 49 (1890), No. 13.19, p, 7').— 
Brief notes advising but little use of the knife. 

The Morello cherry as a bush tree. A. W. (Garden, 48 (1895), No. 1356, p. 4,13).— > 
A short article advocating the dwarfing of Morellos on Mahaleb stocks, vigorously 
bearing trees being thus produced, wliich can be easily netted and the fruit so pro- 
tected from birds. 

A new Japanese winter cherry (Can^den, 48 (1895), No, 1355, p, 435, Jiga, 3),^ 
A short Illustrated account of the ground cherry PhyaaUa frandhetH, 
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Manual of oUve culture and of oUve^il manufacture, F. Bbaoci (MmuorU di 
OUvicoltura ed Oteificio* Milan: F. Vallardi, ISBd^pp, fSOO), 

Q>rafting olive trees, A. Pkrkins (Garden and Field, 21 {7896), No, 6, p, 164, 
fig, $), — A description of a method of side grafting by means of which the stock is 
not cut down until the success of the graft is assured. 

The papaw (Aaimina triloba), L. 0. C^orbk rr (t;arden and Forest, 8 {1895), No. 407, 
p, 194, fig, 1). — A brief descriptive article, with illiistrntion of the fruit, urging the 
more extensive^ growing of the pajiaw both for fruit and ornament. 

Fruit notes, h. K'. Tafj' {Michigan 8ta. Fpt, ISOS.pp. 129-146 ). — A rei>rint of lUillo- 
tin 92 of the station (K. S. R., 4, p. 917). 

Wintering fruit and potatoes {Amer. Hort., 6 ( 1896). No. IJ, p. 183). — Brief hints 
on storing these ]»roducts, it being reeoininended that apples be kept in barrels in 
dry, cool cellars, i^otatoes stored in board-lined caves, and sweet potatoes in piles 
covered with straw, boards, and earth. 

Cold storage for fruit, F. lIoLSix^iKit {Amer. Ifort., 6 {1896), No. 12, p. 180). — 
Advises the placing of fruit, especially apples, as soon as barreled, in cold sttirage 
at about ' to keep them safely until spring. 

A new fruit dryer {Agl. Gaz. N. S. ff ales. 6 {1806), No. 10, pp. 727, 728, figs. 2), 

Grafting oranges, evergreens, and herbaceous plants, W. Ricbdan' (Garden and 
Field, 21 (1896), Xo. c, pp. 164, />./, fiy.1). — Illustrated description of a method in 
which the scion is split, half being grafted into the stock and the end of the other 
half kept iu a bottle ot' water or moist sand until tbe union is assured. 

Budding or bud grafting. (». (Garden and field, .7 (1896), Xo. h,pp. 162, 164, 

figs. 7). — An article giving directions for dilloreiit styles of budding, and illustrated 
in most jiart from iihotograplis. 

Pruit-tiee roots (Gafd. CAiron.. 1'^ (LSO'i), \o. iO',, p. 6)7, figs. .?). — Urges the care- 
ful, clean trimiiiiiig of roots wln-n tiansjdantuig trees, and illustrates projier and 
impiopcr methods. 

Manuring fruit trees, L. (Juandkm (Jour. Agr. Prat,, 69 (1896), Nos. 47, pp. 721- 
723: 49, pp, 792‘-79'). — A popular article. 

Betting out fniit trees foi irrigation, F. (*. Baukek (Irrigation Age, 8 {1896), No. 
8,p. 228). — (ieneral directions. 

Improvement in fruits, (\ WiiiCiiir (Amer. Gard., 17 {1890), No. 64, p. 4), — Brief 
remarks on the superiority of recent varieties of fruits as compared to those common 
in earlier y ears. 

Bighty new strawberries, L. R, Tati (Michigan Sta. Rpt. 189S, pp. 410-428). — A 
reprint of Bulletin 1(K) of the station (K. •>. R., 5, p. 681). 

To avoid diought in the cultuie of small fruit, H. K. Cotta (Jiacr. Agr. 
{middle ed.), 1896, Dec. !l, p. 6'i'*, fig. 1 ). — Methods of culture are described and the 
root system of gooselierries is iigured. 

The better forms to give vines on espaliers, N. S(MiNRii>Ek {Her. Hort, 07 {1896), 
No. 14, pp. 681, 681). — Brief directions for training grapevines in horizontal and ver- 
tical biennial cordons. 

Grapes under glass, W. S(’oti {Garden and Forest, 8 {189^), No. 407, pp. 490, 407 ). — 
A brief note on the best varieties, Black Hambiug and White Muscat of Alexandria 
being esiiecially recommended. 

American grapevines in calcareous soils, L. DEORrLLY {Prog. Agr. et lit., 12 

(^1896), No, 40, pp. 722-620). 

American vines iu the siliceous clay soils of the southeast of France, L. db 

MaLAFOKSR {Prog. Agr, et Tit, 11 {1897), No. 40, pp. 614-610). 

Through American eyes {Amer. Florist, 11 {1896), No. S96, pp. 664-660, figs. 2),— 
A short article describing the growing of grapes under glass in England, and illus- 
trated from photographs. 

Researches on the vineyards of Champagne, A. MI^ntz and E. Rot^hhkaitx ( Bui, 
Min, Agr, France, If ( 1896), No. 6, pp. 504-54 $). — A study of the amounts of fertiliz- 
ing materials removed in wine, lees, marc, twigs, and leaves, and of fertilizers 
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applied to Tines in toralities in France. A brief account of cultural operations for 
eaeb month is given. 

An improved vine cutter (M, Jmer., Nov, W,jp, SOS ^ fig, /). 

Walnut cultivation in Prance {»lonr. JTort,, ISOS, No, ^46Jf p, SOS). — brief note 
on this industry, which {ipjicaih to be prosi»eriiig. 

The carnation, F. l)t)KVKK (Jmer. Florist^ It {tS95), No, <194, pp, rFS0-S.12 ), — An 
address before the Fincimiati Fbuisls’ Soei<‘ty, speaking of the general principles of 
the eiiltiire of the iluNNor, sel(‘eted stoek and careful eiiltivation being urged and 
several leading varieties biietl> noted. 

How to grow carnations pjofitably, F. W. lTi>r, Jr. ( Uner. Flonst^ 11 ( ISOS), No. 
SOi, p. Je?/).— A short abstractor a paper read before the 8t. Louis Florists’ Club, 
giving detailed ilirections for tin* piojier culture. 

R^siim^ of the work of the Chrysanthemum Society of America for 1895 
(Amer. Fhnnl, t1 (ASV^L, No. pp. SOI, SOI). — A list, with tabulated data, of a 
number of \arietios of clii.^santhoinums introduced in 1895. 

Analysis of the ash of Chrysanthemum segetum, K. llKiNUirii {Ztoeiter Her. 
landw. Vers, Siaf. Itoaiock, 7S94, pp. JJt, ttS). 

Pruning late-planted roses, J. (‘. (b aum* {(iardni, /s' {lS9^t), An. IJST, p. 471), — 
A brief note, the autlioi adsising that the j»lants l>e juuiied betoic planting. 

Colors in flowers (flardtn, is (/.s.9;), Ao. p. ISt ) — Jbief mention of genera 
of plants producing both blue and yellow' llowers. 

Alteration in the colors of floweis by cyaiiid fumes, T. I). A. Fockekru. 
{NatnrtjSJ (/A’9'o, \o.li'>J, p.SJ0).~~A brief note ou some experiments in winch 
pink, ]Miijdc, ami white tlow'eis changed to a .\«‘llow color ami red llowors to a light 
pink. 

Fancy bedding {Amer. FUnnf, 11 Ao. ,7%, />. 7sv>/i.— b(»]>i nits Irom the Veie 

lm7» Judependent and (tarden and Forent toi ami against tdaborate lloral designs in 
liuhlic parks. 

Flowers for food. V. L. Simmonds {Hard. Chum.. /V( ttSO'A, Ao. 170, pp, 702, 79,7). — 
A short artieb* on various lloweis that aie mmle use <»f as edibles, among others 
being mentioned b.uiaua blossoms in India ami Flniia; the sw^eel (lowers of several 
s]»ecies of llassia, eaten eagcrl> on the pooiei (lasses in India; \ inlets usi^d by the 
Romans tor wine ami iuTuik(\v (oi sluTbet. ami elsiuvhciM* foi caml^ing; (|uassia 
flowers; A arious lilies; cloves; crocus stigmas (satt run) ; capers; nasturtiums; and 
mangolds. 

Pruning of street trees, (J. VV. Olixeu {ilnrdin and Jot eat, s {tS.'FA, No. 400, pp. 

—A slioi t article showing tliat in \\ asliington, I (sxpcrience teaches 
that much better giow'th ami moie shap(*4 downs can be had by vigorous pruning 
of the ,\oimg(5r trees. 

Schools of horticulture {Caiden and loieaf, ^ ilSO'l), No. iOl, pp. 171,472). 

Horticulture at Cornell. L. H. {Seunee. n. au., J {1S9S). No. SI, pp. 

8<US<10).— A brief outline of the purpos<*H aud methods ot w'ork in horticulture as 
pursued at(h)ruell Fiiix eisit> , detailing the couises of lectures and laborator> work 
at the uni\ersit,\ aud the Icctiirrs picsented to the fariueis of the State. The fol- 
lowing topics arc treat(*d: Material ei|Uipmeiit, the motne of instruction, horticnl- 
tuce as a science, the coursers of iiisti uction, (extension teaching, e.vperimont or 
research work, ami unsnppliod demands. 

The garden of the Steigeii parsonage ( Norsk Ilareiidende, 11{1S9S), pp. 1S7-14S). — 
A catalogue and deaeiiption of the trees and shrubs planted and gr<»wing in the gar- 
den of the Steigen ])arsemige iii iioitbern Niirway (latitude 07'’ 50')* The average 
teniperatuie tor Febiuai>. tin* eoblest month in tbe^ ,'car, is 25. .5 ’ F. ; for August, 
the warmest month, .51.0 ; the average temjjerature for tlie year is 38.5'^ F. 
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Forestry, L. 0, Ooebbtt (South Dakota 8ta, BuL 44^ pp. 127--151 ), — 
This bulletin reiJorts conclusions derived from the study of various 
forest trees i>lanted in 10 plats in dilierent combinations of 8X)ecies, 20 
species of deciduous and ever^een trees being used in the investiga- 
tion. Brief remarks are made on the hardiness and adaptability of 
trees in general, a careful study of the peculiarities of the sx)ecies being 
urged before planting them in any given locality. A table is given 
showing the meteorological n^cord from 1881) to 1804, inclusive, and a 
table eoini)aring the growths of the several species for that length of 
time. A comparison of tree growth and precipitation is shown on a 
chart for 11 species, uhi(*h api)ear to arrange themselves into wet 
weather, dry weather, and independent grou])S. 

The Scotch pines green ash, and cottonwood follow (dosely in their 
growth deviations in the moisture curve, v Idle the bov elder, white 
elm, bur oak, and black walnut seem to thrive best with little rainfall, 
and the silver maple, white birch, Euro[)ean larch, and black cherry 
ap])ear to be indet»endent of the moisture (*onditions. 

Tables an* given for the 10 jdats, shoumg the number of trees planted 
in 1801 and the number standing in 1805, with the height and circum- 
fereu<‘e of the tallest trees ,uid av(‘rage gro>\th. 

The wild black cherry, white birch, white elm, Scotch pine, red cedar, 
and cottonwood were found to be little if any injuied by late storing 
frosts, the Kuroj>ean lar<*h, walnut, oak, and ash on the contrary suft’or- 
ing severely. The age of a tree ami conditions under which it grew' 
were found to have as much intiuence on the injury from late frost as 
did the si>ecies to which it belonged. It was found advisable to x>ruiie 
the trees artiticially in jireterenci* to trusting to natural pruning. Pure 
Xdantations of one species were advised except in the case of maxde 
from seed. DopaluH laurifolia, cottoinvood, h^uropean larch, ami 
fragtlis were discarded as of uncertain value for groves and n])on high 
X)rairies. For general jdanting are recommended wdiite elm, green ash, 
wild black cJierry, bur oak, black walnut, white birch, bo\ elder, laurel- 
leaved willow, Scotch pine, red ee<lar, and wdiite spruce, with cotton- 
wood for streets or lowland groves and balm of gilead as siieciinen 
trees. 

Native ahrubs and trees of South Dakota, T. A. Williams 
(South Dakota Sta, Bui, 13, pp, 95-123), — The author gives a rejiort of 
117 spwies of woody plants, classified as follows: Trees 87, shrubs 74, 
and woody climbers 6. Notes are given on the distribution of the 
different species throughout the State, and the arboreal and arborescent 
' fioras of 5 of the more cmnspicuous regions of the State are listed as 
follows: Common throughout the State 25 species, Big Stone region 
46, Sioux Valley region 37, James Valley region 72, Missouri Valley 
region 72, and Black Hills region 82. 



$01 iBfmdk 

forest growth in Kaneas, J, B. Thob^Hk (Kmm$ 6iafe Bd, Mp, 
M9Sf Jtfer. Sij pp. Brief remarks 6n efforts to grow forett trees in Eansat 

with varying success. Oatalpas, white aeh^ and walnat appear to thrive, and it is 
urged that pines and cedars be tested in this respect. The conditions for snooessfiU 
forest growing are euimierated as shade, mixed planting, and the planting of trees 
known to thrive in that section. 

Forestry for farmers, B Ij) Feknow (T, js, T)epi. Agr, Yearbook, !S9(,pp» 461'-600^ 
Jigs, The auilioi lias given a popular account of the way m which trees grow, 
theii requireinonts ol liglit, soil, moisture, etc., together with all the more conspic- 
uous phenomena ol g^o\^ th. 1 )irectious are gi\ en upon what trees to plant and how 
to plant th<au, as well as Iheii subse(|ucnt management. 

American Forestry Association, F. H. Newkij. {JSnence, «. ser,, I {lS9'i)^ No. S9^ 
pp, 385S9 (^), — A brief leport is given b.\ the secietaryof the moetmg held at Spring- 
field, Massachasetts, September 4 ami .5, 18115. 

The practical value of forests to the surface of the country, F. H. Hahn 
{Forest Leaves, .T {1895), No, 5, pp. 74-71). 

The planting of woodland areas, C. E. Cuierrh (Jout . Boy. Agl. So< . England^ ser. 
S, 6 {1895), No. IJ, pp, 370-388), 

The locust tree, .1 T. Kothhoc k {Lorest Leaves, {isni), No 5, pp. 72^ 73, pU, 
5).— -lllnslrated desrnjitivo noles on Hohtnui pseudacacia. 

Influence of climate on the giowth of fii trees, \]. Mi n (Jour, hot Franoe,0 
{1895), Nos, 10,pp. I7S-US0; 11, pp JO3-200; I J, pp, 32^-238; 1 i, pp, 339-383; U,pp, 
347-355). 

The harvesting of pine and fii seeds. A Ti hai.i n ( hdst^hr itorske Landh., 3 
{1895), pih 7-10). 

The injury of pines by Ceiiangium abietis, F S(HV\ar/(J$x ni Centbl. liakt, 
and Pat. iUg., / (iS,0 7), Vo. 2o-21,pp. 70S\ 709). 

Notes on some aiboiescent willows of Noith America, 11, M. S. Bebb {Oar- 
dm and Forest, 8 {ISO'*), \o 395, pp. 8/2, Ivotes aie giv^on on ,Sahx tax\foHa, S. 

lasiandiacandata, 8. flart seen h raprtoides, and S. mtssotn k nsis. The lattci is described 
as a new speeb s 

Notes on some arborescent willows of Noith Ameiica, III, M. S. Bebb {Gar- 
den and Forest, 5 (1891), No, 400, p 1 ‘ i, figH. 2). 

Willows along banks of riveie, .1.4 hoiintocK {Fonsl Itareh, 7 yio.5,pp. 

60, 07 ), — Notes on the value ol ^^lUo^^ In jn event the cncioarhmcnts ot streams on 
adjoining iields. 

Trees for orchard wmd-breaks, F. A. Waugh {Amei, lloti,, 5 {1895), No, 11, pp. 
161,10 2 ). — A short aituleon the subject advising thejuattice on the prairies and 
recommending osage-oiangc hedges, and belts oflionev locust, ulteinated with Rus- 
sian iinil berries Red cedais aic also favored, but precise choice depends on soil, 
situation, and f ircumstaiices. 

The woods of the alluvial region of the Misstssippi River in the States of 
Iioulsiana, Mississippi, and Arkansas, V. Mohr (Pharm. Rundschau. IS {1895), pp. 
14 and 80 ; abs. ut Hot, ( fnthJ. Beihejt, 5 {1895), No. 4, pp. 380, 387 ), — Notes are given 
on forest flora of this legion. 

Ohio forest trees, W A. Kicllkrman {Volumbus: 1895, pp. 16). 

On Pennsylvania foiests, . I. T. Kmnmx’k (Jour. Frankhn Inst., 140 (1895), No. 
8S0, pp. l(n^ll7) - An addiess on forests and their management, delivered January 
4, 1895,* before the ri.inklin Institute. 

Our Pemisylvama forests, J. HamilfoiN {Pennsuivania Hd, Ayr. Fpl. 1894, pp, 
348-S5S). 
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Experiments with tree seed, W. Somerville {Bd. Agr. Upt. Din^ 
trib, Orania for Agl, Eduoation in Great Britain^ ISOJ-^yrt^pp. (L^-do ). — 
Ex])eriiiients were eondiicted with various kinds of tree seed to ascertain 
among other things the most suitable dei)th to i)laut, effect of drilling 
or broad coast sowing, and of thick or thin sowing. Experiments cx)ii- 
diicted with Norway spruce showed that the best results followed cov- 
ering the seed to a depth of only 4 in., while tor acorns U in. gave the 
highest average germinations. Walnuts gave but little difference in 
germination when covered to depths of 2, 4, and 0 in., the latter being 
slightly the most profitable. Norway s[>ruce seed sown in drills ami 
broadcast gav^e results greatly in favor of drilling, fn the case of thick 
and tliin seeding of the same kind of sccmI, it was found that ^ oz. gave 
more favorable rcvsults than when 1 A oz. was used. The size ot* the plats 
was ir> square feet. 

Experiments were conducted with ash seed to hasten its germination. 
Seed was sown in autumn, kept in sand during the winter, and treated 
with water at F. for 3 minutes bettue [)Ianting, but in every (*ase 
the seed grown in 1893 failed to germinate until the spring of 1895. It 
is said that seed of the hawthorn, apple, ctmibrian ]>iiie, Medkago htpu- 
Una^ ami Plantago major behave in a similar way; that is, lie dormant 
in the soil for a year before sprouting. 

On the presence of hard seed among clover seed, 11. Heinrich 
{Zu'eHer Ber, l(nida\ tSfat, Boafovl\ 7^.94, pp. — As imbibi- 

tion and swelling ar(* preludes to germination, the author has investi- 
gated the. subject of hard or impervious seed in tlnj various clovers, 
such seed being pi a<*tically without value* in agriculture. As a rule the 
greater per cent of hard seed is to be found among the small seed. 
This was found esj>ecially true of red and white clover. 

I*n ernt of hard tatd in ranont^ rhn'cnf. 


Kiml <»1 KW<1 

Vo ol 
tl'Hth. 

MaMiiium. 

Minimum 

A verage. 



iV> iCiit 

/Vr cent 

Per cent. 

White clover 

1 i)\)7 

60 

0 

12 0 

lied clover . - - 

2, 

65 

0 

8 3 

Loeorn 

71 

32 1 

1 

11.0 

Yellow clover 

8(54 

63 , 

0 

o.« 

Al«ike 

571 

52 ' 

0 

7.9 

Kidiio\ vetch 

145 

22 1 

0 

7 8 


On the germination of various colored clover seed, K. Heinuioh 
{Zweiter Ber, landw. Vers, Sfat, Rostock, JSdlypp. 96, 97 ), — The author 
gives the results of a series of investigations on the germination of dif- 
ferent colored <ilover seed. He found the following averages; Bright- 
yellow seed, 89 i)er cent j variegated seed, 88 per cent ; clear dark-green 
seed, 90 per cent. It is stated that the color of the fresh seed may be 
used as a measure of their vitality. 

13140_No. 6 0 
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The relation of weight to the vitality of the seed of rye grasses, 

E. Heinrich [Zweiter Bcr, landw, Yen^. Stat Rosiock^ 1894^ pp, 

111), — Tlie author lias iiiaile a study of English and Italian rye grasses, 
LoUmn peretniv and Jy. italicum^ to dotcrniine the relation between 
weight and vitality of tlieir seed. The experiments extended over 
14 years, and the results show that the i)er cent of see<l capable of 
germination increases with the weight of the individual seed. 

Results of seed investigations, E. Hiunrk jii {Zweiter Her. landw^ 
Vertt, Stat. Rofttock^ 1891^ pp, 111-1 JO ). — A report is given on the vari- 
ous kinds of seed tested at the station from its foundation in 1875 until 
1892. The following are reported upon: Nine varieties of legumes, 13 
of grass seed, and 10 of miseellancous cultivated plants. 

Seventeenth technical report of the Federal Seed-Control Sta- 
tion at Zurich, F. (i. Stkbler and E. TniELf: (pp. IJH ). — During the 
year 0,049 lots of seed from 4«S4 persons were received at the station 
for testing, this number being an increase of 91 lots of seed and of 2 
in the number of individuals to avail themselves of the privileges of 
the station. In testing these seed 10,289 separate experiments were 
required, as follows: Purity 4,27.‘>, germinative ability 5,188, inspection 
for dodder and pimpernel 2,079, and ([ualitative tests 4,7 10. According 
to the guaranty contract system of the station 1,910 lots of seed were 
rei^xamined and 8.7 ])er cent as compared with 11.2 per cent of the 
l)revious y<*ar were found to fall below the guaranteed value. The 
kinds of seed tested were as follows: 14 varieties of (dover, 39 of grass, 
3 of i)erennial forage plants, 10 of annual forage plants, 7 of legumes 
not forage plants, 5 of grains, 2 of fiber ])lants, 1 1 of root cro])8, 30 of 
tree seeds, and 2 others, the clover, grass, and tree seed representing 
92.7 per cent; of all seed examined. 

Tabular information is given of the results of 19 years of seed testing 
in which is sliown the number of lots of each kind of seed tested and 
its average i)urit.v, germinative ability, and intrinsic worth an* stated. 
Under the guaranty system of the station more than 375,000 kg. of 
seed were certified to during the year. 

Effect of size of seed upon their productivity, R. IIeinuk^ii ( Xweiter Her, landw. 
Fers. Stat. JOtatock, 1891^ pp. 141-154). — Increased production followed the use of 
larger seed for seeding. 

Concerning the treatment of hard seed, F. Nobhk {Miti. deut. landw. (r€s., 789.% 
JNo. *?/, p. ?7t ). — A description is given of a machine for treating hard seed coats so 
as to 8(‘enre a better gerinination of the seed. 

On the tieatment of hard clover seed, J. v. P. Wi«fliN(iEii {Landw. i'enthl. Posen, 
1895, So. 50, pp, ^397, J98). — Directions are given for treating seed which, on account 
of hard seed coats, are deficient in germinative power. 

The influence of oil on the germination of seed containing it {Tirol, landw. 
imtter, 14 {1895), So. 2?, p. 197). 

Observations upon the dissemination of seed, M. F. Boynton {Hoi, Gaz., 20 
{1895), No. ILpp. 502, 503). — The author gives observations on the distance to whieh 
seed of Ilamamelh virijinwa, (Knoihera hiennh, and Datvra Biramonium are ejected. 

Pure seed investigation, G. II. TTic hs ( U. N. Dept. Agr. Tearhook 1894 , pp.S89-408, 
Jigs. The author calls attention to the necessity of seed control to prevent 
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many abuses now prevailing in the trade. A brief liistorical Hiatemeut is given of 
seed control in Europe, together with detailed accounts of the melhods of control, 
germinating tests, and iMpiipment re<|uired for seed investigation. 

Concerning the growth of Orobauche spp., 15. Ji'vnshon (.Iota ling, Soc. Vhgsiogr, 
Lnndf 0(1895), pp. S3, pU. S; abs, hi Hot, Cenihh, 01 (7S9 j), Ao. IJ, p. IIO). 

Dietributiou of the Russian thistle in North America, L. II. Dkw i:y (Hot. (iaz., 
JO (1895), No. 11, p. 501, map 1). 

Sisymbrium altissimum in Minnesota, K, P. Siiki.don (Torrey Hnl., JJ (ISO.l), 
So. 17, pp. 177, i7J). — Notes are given of the oeourreiu e and distribution of this weed 
tlironghout the State. 

Some western weeds and alien weeds in the West, T. D. A. (Jockkki.m. ( Hot. 
iiaz., JO ( 7S05), So. 71, pp. 5(U. 501). — Notes are given of Solatium 8])]>., S(tnchu8 olera- 
ceu8, Senerio vulgarh, Ptaniago major, ainl Erodium cirutarium. 

The weeds of New South Wales, .1. II. M \ii>kn { Ag7. (laz. S. S. H alt 8, ti (1S05), 
No. 10, pp. 071-0/8). — Notes are given (»f nuiiierous weeds aiTuuged under their 
natural orders. 

Stiiikwort, J. H. Maii»kn ( J///. Gac. N. S. ff ales, 0 ( /60~»), \o. lf^,pp. oh^-hlo, pi. /).— 
Notes are given upon Inula gravtoleiiH, a threatening weed in New South AVales. 

On the eradication of colchiciim (Ind. LaU. J‘f (isoi). So. j;. j}. .107). 

On the destruction of Cuscuta, Tu. DKt.Kn.i.v ( Prog. Igr. < ( I il.. / ? ( 78 .^ 15 )^ So. 57, 
p, 035). — Methods are suggested for the tTadieatiou of tlie vaiious sJ)(^cies of tiiis 
plant. 

Weeds of Swedish moorlands, K. Tou* {Srtn^ka Alottsh. 7'ortn. Tidnkr., 1805, 
pp. 185-748, 215-J50). 

DISEASES OF PLANTS. 

The spot disease of orchids, <1. Massek (Apo. lUit.., p (i.s.a7), yo. 
pj)* i21-lJJ9ypl. /). — Tliisdivsoasc was lirst ilesrrilxMl by tlio author* as 
due to l*lasmo(Uop/iora orrhitliH, l)ut subsocineiit investigations demon- 
strated that it wavS not of parasitic origin, but was eaiistMl by physiological 
conditions. It was found that the initial eaust* of tlie disease is the 
presence of iniimte drops of water on the snrfac(‘ of the leaves at a time 
when the. lemperatnre is exceptionally low and the roots well snp]>lied 
with water. The etfeet of the chill is to <*anse plasmolysis of the cells 
of the leaf underlying the droi)s. This Ls followed by a precipitation of 
tannin and other substances, and eventually by the complete disin- 
tegration of the cells. Experiments were. eonduettMl liy ])lacing small 
])articlo8 of ice upon leaves and keejnng the ])lant at an abnormally low^ 
temperature. A fall of 30^ could not prodm e tin' sjxd unless the leaf 
w^erc moist and it was found that water at a temperature of 45^ e.onld 
take the place of the ice. It was found that a lall in the temperature 
of less than would not produce the disease' even if tin' other (*ondi- 
tions were favorable. The spot disease can be ]>rodiieeel with the greatest 
certainty and in the shortest time when the oxi)eriment is conducted in 
an atmosphere saturated with moisture. 

The author states that bruiiissure or browning of grape leaves, as 
described by Viala and Sftxvagoau as due to Plasmotliophora ri/nv“,cau 
be i>roduced when there is a copious deposition of dew ami a rapid fall 

» Ami. Bot., 9 (isyr>), p. 170 f E. H. K., 6, p. 910). 

«Compt. Keud., 115 (1892), No. 1, p. 67 (E. S. R., 4, p. 581 ). 
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of temperature following a heavy rain. Similar conditions produce the 
disease in tomato leaves wlikjh has been described by Abbey' as due to 
P. tomati. 

In the case of the orchid spot difiw^ase the author concludes it is caused 
by the following (jouditions: (1) Too high a temperature, (2) too much 
water an<l not enough air to the roots, and (3) watering or s])raying with 
a falling instea<l of a rising temperature. 

A text-book of the diaeasea of treea, R. Hartk^ (Translated htf IT. Somtnerville, 
revised and edited by H, Marshall Ward. London and New York: Maenullan <)f’- (\f., 
1894jpp, X IT-f 830; jigs, 150). — This admirable work, which i« larffoly (*oinpilcd from 
previous imblications of tlio author, diMcnsscH the diseases according to the evtoniaJ 
influenres inducing them as follows : Diseast^s duo to ( 1 ) phanerogams, (2) cryj»togams, 
(3) wounds, (4) unfavorable conditions of the soil, and (5) unfavorable atmospheric 
conditions. The author distinguishes between sickliness, wdiich may be due to la<*k 
of the proper physiological conditions, such not being considered the province of 
pathology, and the more vital phenomena, which bring about the premature death 
of the plant or some portion of it. While called a text-book of the diseases of trees, 
incidentally the principal diseases of many other jdants are menlioned at somt^ huigtli. 
Naturally, the diseases due to fungi occupy the greater portion of tin* v ork, at least 
75 being described at considerable length and many more mentioned or rt'ferred to 
very briefly. A chax>ter is given on the destruction of structural timber by fungi 
that is suggestive of means for the prevention of such Joss. Wherever possible sug- 
gestiions are given as to ju'eventive measures to be ado]»ted f(»r the repressiem of the 
various diseases. 

The editor has conflno<l himself to mentioning the occurrence* of the ]>rincix)al dis- 
eases in his country ainl to the addition of a few rt*ferences, all of which are given as 
foot notes. The book, which may be considered as a rather }>opular one, has reriuired 
an occasional interpolation to explain terms tliat nould not ho understood by those 
who are not iirofes.sionally engaged in this brancli of science. 

The concluding chapter of the book gives briefly a description of the diseases men- 
tioned in the work, classified according to the ]dant and the part of the plant alfected 
and 1 lit' cause of the disease. Such a table as this will enable one to readily diagnose 
any of the more conspicuous diseases. 

The iiiiblishers have not left anything to be desireil in the way of illustrations ami 
typography, the book being very attractive* in th<*8e resjiects. 

Concerning the reappearance of fungi after the dry period of 1895, A. JIar- 
LAY and IIaklay (Bui. Soc. Mycol. FrancCy 11 (1805) y Xo. /, pp. 141-24(1). 

Concerning the coloring of rusted flax, A. IIekzog (I'lachs and Lcineny 2 (1805), 
No. 20y pp. 319, 320). 

Culture experiments with heteroecious rust fungi, H. Klebaun (Ztsehr. Pjlan- 
zenkrank., 5 (1895), No. 5, pp. 257-208, Jig. 1). — Experiments were conducted with 
Coleosporium melampyri, Jicidium seratula', Puccinia nliginosa. P. digraphidiSy P. carUis, 
and P. pringsheimiana. 

Grain smuts, their cause and prevention, W. T. Swin(;le (U. S. Dept. Agr. 
Yearbook 1891 y pp. 409-420, jigs. S ). — A popular account is given as to the cause of 
grain smuts, and the stinking siimt of wheat, loose smut of wheat, loose smut of 
oats, and the smuts of barley, rye; and corn, are briefly described. Various methods 
of treatment are fully described, the hot-water method being recommended ns best 
for all kinds of smut. 

Compaxative investigations on species of smut, P. Hkrzberg (Zopfs Beitr. 
Morph, nnd Phys. niederer Organismen, 1895; dbs. in Penthl, Baht, und Par. Ally., 1 
(1895), No. 22-23, pp. 827-830). 

The mineral constituents of ergotized rye and of sound rye, R. Hbikrich 
(Zweiter Ber. landw. Vers. Stat. Bostock, 1894, pp. 224-227). 

‘Jour, llort., sex. 3, 30 (1895), p. 360. " 
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The cause of gumming in sugar cane, N. A. Oobb (Agl, Gas. N. S. Wales, G {1895), 
Ko. 10, pp* 688-089, figs, j^).— -Notes are given upon successful inoculations with cult- 
ures of Bacillus vascularum in causiug this disease. 

Club-root experiments, J. R. Campbeli. ( Bd. Agr. Bpt. Vistrih. Grants for Agl. 
Education in Great Britain, 1894-95, pp. 104-107). — The experiinents demonstrated 
the natural infection through the soil, and that lime wlien properly ay>plied exerts 
a very j)ronounced eii'ect upon the repression of club root. 

Leaf curl of peach trees (Meehan*8 Monthly, G ( 1896), Ao. 1, p. 14). — liricf notes are 
given of the leaf curl due tt> Exoascus deformans. 

Conce^-ning bacterial gummosia of the grape, K. Sc hilbekszky {Abe. in Ztschr. 
rjlansmkranlc., 5 {1895), Eo. 5, pp. $05, .iOO). 

Notes on chlorosis, P. Pohtk-Floukt {Prog. Agr. et fit., LI {1895), yo. 40, pp. 
517-542). 

On Injuries to hothouse plants by Protococcus caldariorum, Ij. Moivtemar- 

TIM {Ztschr. Pflanzenkrank., 5 {1895), Xo. 5, pp. 177, 178). 

Begonia disease {Iww M\sc. Buh, 1895, No. 107, pp. 285, 280). — A disease is 
described due to a specich of Tarsmiymus. Fumes of tobacco are recommended as 
prevent i VO treatment. 

Studies of floral galls, M. Molliabi) {Ann. Sci. Nat. Bol., scr. 8, 1 (1895), Nos 1, 
pp. 67-80: 2-4, pp. 81-lf5, pts. 11 ), — The author has made a sturly of the malforma- 
tions caused in lloral organs by fungi and insects. 

A leaf disease of the larch. R. Hartk} {Forstl. nniunv. Ztschr., i {1895), No. 12, 
pp. fl5-’4''f7,fig». 7).— \ de8<ri]»ticm is given of a new fungus to which the name 
SphardJa tanrina is gi\tMi. 

On the infection of conifers by Cenangium abietis, F. 8(’H\SAR/i (Beitrag. 
Geschichtc finer J*ilsepidemie. Jena: G. Fischer, 189'*, pp. l?h, pis. 1: ahs. in Bot, Centhl., 
04 (1891), No. 5, pp. 180, 181). 

On a disease of Prunus spinosa contracted by maple trees, P. A^tullkmin 
{Gompt. Bend., Ill (1895), So. 11, pp. 7Ji-7J7). — Notes are given of the occurrence of 
a sjUM'ies of Vncinula, probably V . prnnasiri, on the leaves of mayile trees. 

Two injurious paiasites of Codiaeiim, A. Allesi iikk (Ztschr. Pltanzcnkrank.. 5 
{189,1), .\o. 1, pp. 27(i, 177 ). — 'fwo now syiecies, GhiospoHnm sorauerianum and Aste- 
roma codiai, are tlescnbed. 

Further notes on the parasitism of Nectria cinnabarina, (\ Wkii.mkk {Ztschr. 
Pjtanscnkrank., 5 (1895), Xo. .1, pp. 108-170, pi. 1). 

A remarkable Puccinia, H, T. Soppiti' {Gnrd. Chron., scr. 8, 18 (1895), Xo. 470, 
p. 772). — Notes an' given of 7\ historta\ 

Concerning the mycelium and parasitism of a new species of Sclerospora, 

Magnus {Bot. Ccnthl., o/ (1895), Xo. f, p. 111 ). — Brief notes are given of Sclerospora 
kriegeriana, parasitic upon Phalaris arundinacca. 

Concerning Setchellia, a genus of Ustilaginae, P. Macinus (Ber. dent. hot. Ges., 
12 (1895), So. 9, pp. 408-472, pi. 1). — The author has described S. punctiformis based 
on Ihassansia punctiforinis found upon Battmus umbcllafns. 

Some new fungi, P. Diktkl ( Hedwigia, 24 (1895), No, 0, pp. 291, 292). — The author 
describes several species of fungi, of which Barenelia opaoa on Glcditschia triaoanthoe, 
Pucctnia oxaluHs on Gxahs »p., I*, amphigena on Galamagrostis canadensis and C. longi’ 
folia, and Sgnehytrium rugulosum ou au undetermined speeu's of Onograeeie are 
American. 

New species of fungi, C, 11. Peck {Torrey Bui „ 22 (1895), Xo. 11, pp. 485-49S). — 
The author describes new species of fungi, most of which are not of economic 
importance. 

Plant diseases during 1894 in the Netherlands, H itzema-Bos {Ztschr. Pflan- 
zenkrank., 5 (1895), No. 5, pp. 186-290).— A brief report is given of 340 diseases of 
various sorts occurring during the year. 

Diseases of the vine in Portugal during 1894, V. Dalmeida and J. Prego {Ann. 
Soi. Agron., set. 2, 2 {1894A95), No. l,pp. 140-158). 
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The San Jos6 scale, P. H. Rolfs (Florida 8ta. Bui. 29^ pp. 
fig,s. /). — This bulletin consists of illustrated, descriptive, life history, 
and remedial notes on Aftpidioitis perniciosusj chietly comjuled and pub- 
lished in conse(ineiK*c of the discovery of the pest in orchards of the 
region about De Fuiiiak Springs. Out of some 1,200 acres of orchards 
inspected, ICO to 200 acres were found to be infested, the presence of 
the insect being first notic*ed 0 years before, since which time the first 
orchard attacked has been practically destroy ed by it. The fruits that 
appear to be most severely attacked are Japanese plums, followed by 
peaches, ai)i)l(\s, and i)ears. 

Kerosene emulsion and resin wash were used with good efiects. The 
winter resin wash i»arlieulaily was found to kill the scale insects, 
althougli a majority of the fruit buds werc^ also killed. The formulas 
and din^ctions for making and apidying diiferent washes are given, the 
sj)raying to be dom^ (luring the dry season. Ks])ecial <*are is urged with 
reference to the examination of nursery stock for the pest, fumigating 
with h,vdrocyani(' a<*id gas being advised. It is insisted that all badly 
infested trees be burned at once. 

The Hessian fly, J. P>. Smiiit (New Jerneif Stas, huh 110, pp. <s, 
Jigs. 2). — This is an illustrated descriptive ])aper, chiefly compiled, giv- 
ing briclly the life history, injury, and tn^atment of Cveldomgla destrnv’ 
tor. Rurning the stubble, planting of early trap strips, to be d<^stroyed 
when the croi) wheat is sown late, and tlu^ use of good fertilizers 
and resistant varieties are recommended. The hymenopter Merisus 
destructor is figured as a jiarasite. 

The Hessian fly, C. L. Maklatt (U, 8. hept. Agr., Division of 
Entomology (lire. 12, pp. i). — A condensed popular account of the eco- 
nomic imporfance, distribution, natural history and habits, damage, 
natural enemies, and treatment of Cecidomyia destructor. The reme- 
dial methods deemed most satisfactory are late jdanting of winter 
wheat, burning stubble, rotation of crojis, ])lanting of trap wheat, and 
growth of resistant varieties. 

Some scale insects of the orchard, L. (). Howard (V. 8. Dept. 
Agr. Yearbook 1H91, pp. '149-270, figs. 17 ). — This jiaper is a vsemi])opular 
a<*count of the more im]>ortaut S(»,ale insects atfccting the deciduous 
orchards in the (‘astern Unit(‘d States, priifaced by a history of the 
greatly incai^asing invasions of scale insects, with remarks on the classi- 
lication, life history, habits, and natural enemies of scale insects in 
general.* Illustrated, descriptive, and historical notes are given on the 
lif(' history, habits, distribution, food plants, and ravages of the scurfy 
bark louse ((Jhkmaspis fnrfurus), oyster-shell bark loum (Mytilaspis 
pomorum), Ban Jos(^ scale [Aspidiotus perniclostts), walnut scale (A. 
juglans regia ), greedy scale (A. camelluv), West India peach R(*.ale (Dias- 
pis lanatus), peach lecanium (Lecanium persicce), and plum lecanium (L* 
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prumstri). An analytical key is given for tlie identificatiou of tlie 
species considered, and a list of the hymenopterous i)ara8iteH infesting 
each species. 

The history of remedies against scale insects is hrielly summed up. 
Winter washes are <*onsidered the most <lesirable in the majority of 
cases. Against tlie Han Jose s<‘ale, the West Indian ])ea(*h s(*ale, the 
greedy scale, and tlie walnut scale is recointuended an a])plication of 
fish-oil or whale-oil soap, 2 lbs. to a gallon of water, soon after the 
leaves fall in the autumn. Against the oyster-shell bark louse, the 
scurfy louse, and the peach leeanium are recommended one or two 
applications of kerosene soap emulsion diluted 10 jiarts, between the 
Ist and last of June, to kill the young lice. Uesin washes and fumi- 
gation are (umsidered as of little avail in the Kast. The v^alueof meth- 
ods of iirevention by means of insecticides and (piarantine laws is 
strongly urged. 

The more important insects injurious to stored grain, F. H. C3uit- 
TENDEN ( r. S, Uepi, Agr» Yearbook JSfU, pp, fujs, 9 ), — This 

consists of illustrated descrifitive notes on the life history, habits, and 
ravages of the moi e important grain insects, i)refacod by brief remarks 
on th(‘ir origin and introduction into the United States and the extent 
of the annual damage, with a short note on ])arasites and natural 
enemies. The following s])eeies are treated: (Iranary weevil {Calan- 
(Ira f/raiiaria)^ rice weevil {(\ oryza)^ Angoumois grain moth (GeliThia 
eerealella), Mediterranean Hour moth (kJphentia kuehau^lhi), Indian-meal 
moth (I*lo(iia interpuneieUa), meal snout moth (Pyralls farimdis)^ wolf 
moth [Tinea yrant^lla), mw toothed grain beetle [Silvamifi snrinamensis)^ 
slender-horned Hour b«‘etle [Fjehoeernn wu,r///as7M), confused Hour beetle 
{Tribolium (umfnsum), rust-red Hour beetle (T, ferriigineum)^ sciuare- 
Tiecked grain l)eetle [CathartnH (jemellaiuH)^ and cadelle [Tenebroides 
mauritanicuH), 

Various methods for the (*ontrol of insects in stored grain are men- 
tioned. As a ]>rev<mtiv(s placing grain in clean, tight granaries free 
from infested grain is n ‘com mended, \uth gauze at the windows to 
prevent the (mtrance of insectvs. In the case of stored grain being 
attacked, the t reatment with bisulphid of carbon is urged as the simplest 
and most etfective and inex])ensive remedy, the chemical to be applied 
in tight bins at the rate of 1 to 1 A lbs. to a ton of grain, the granary to 
be closed for 24 to 3H hours, and the treatment to be repeated every 0 
weeks if necessary. The cost of treatment is stated at IP cts, tor every 
1(H) bu. of grain. 

Raupenleim and dendrolene, J. B. Smith (Neie Jersey Stas. Bui. ill, 
pp. 11 ). — This bulletin records experiments to test the actual and com- 
parative usefulness of these two insecticidal mixtures, both of which 
are crude petroleum products with abase apparently of impure vaseline 
mixed with some substance resembling coal tar in color and odor. 
Baupenleim is of European manufacture, while dendi olene is of Amer- 
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ican origin. Both are rocoinmended by the makers for coating the 
trunks of fruit trees 1o repel borers and prevent the attack by cater- 
pillars of wingless moths which are obliged to ascend the trunks in order 
to lay their among the foliage. The sabstaiujes are viscid and 
sticky, being rejulily applied to trees by i)addle8 or trowels, and yet 
are not soft enough to run at ordinary suminor temperatures. 

The ins(M*ticides were applied to pear trees with no injurious effect 
upon the trees. It was found that a thin application would last 0 
weeks, wlnlc a coating ^ in. tliick applied 5 months before, at the date 
of writing was still in good condition. The raiipenleim after a few 
weeks hardened at the surfa(*e. while the dendrolene remained soft, but 
lost some of the ‘‘sticky” character and resembled a grease. 

The insectic'ides were used with good effect against the sinuate j)ear 
borei', either entirely ])reventing the emerging of the adults or coating 
them so that tliey soon died. The rauj)enleim, on account of the hard- 
ening of the outer surface, is believed to be somewhat more eflicient in 
preventing the emergence of borers, while the dendrolene when a])])Iied 
to peimh tiees had the effect of killing borers in the trunk. 

Against eankei worms and the vaporer moth {Orgyia leurosHgjna) den- 
drolene is believed to be preferable to raiipenleim, as it does not become 
so stiff. It is reeommended that appli(*ations be made by means of 
a paddle or troweJ, the substance then to be distributed by means of a 
stiff’ brush. Thorougliness of application is insist e<l npon, and the 
materials are believed to be very useful for the jiurposes claimed. The 
dendrolene is somewhat the (*heaper of the two. 

Revision of the Aphelininse of North America, L. (>. IIoward 
( U, iS.]>epf.Agr,^ Diriahn of Entomology BnL 7 , irch. Hcr.^pp. i f^Jigs, U ), — 
This jiaper consists of illustrated technical descri]>tion8 and keys to the 
genera and species of these parasitic llymenoiitera found in North 
America. Thirteen genera and IM) spe(*ies are described, Berissopterns 
{ind Physeus being described as lunv genera, and Errlmoirnm valifor- 
nieuSy Perissoptvrus mvxivnnvH^ Aphelinns KnvarsUt Inieola^ K» 

eo(juillefti, E. nngvlica^ Voevophagm scnialns^ and (\ oohraentH as new 
species. Two lists of parasites and liosts are given, one showing the 
insects attacked by each parasite and the other giving the different 
species of Apludinime parasitic on each inseid attacked by this sub- 
family. 

The larvae of the North American sawflies, II. (J. Dyar (Canadian Enf,^ S7 
(1895), JSo. IJy 2 )p. in-iii ), — A ])opnIar jirtifirial koy to soiru' SO of the ooTHinoncr 

An attempt to correlate the results arrived at in recent papers on the classi- 
fication of Lepidopteia, .1. W. Tin'i ( Trans. Kni. Soc. London, 1895^ pt. Ill, pp. 
343 -,%?). — A technical y)ai)er. 

The classification of Lepidoptera on larval characters, IT. Ci. Dyar (Amer. 
Nat. 29 ( 1895 ), No. 348 , pp. 1006-107 ’L pi. /). — The seta* of the larva* are chi(*lly made 
use of, and many diderenccs shown inicroHCopically. 

Notes on the subfamily Braohysceliuee, with descriptions of new species, 
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W. W. FROdGATT {Proc, TAnn, 8oc. JV. *S. WaleSy «cr. (1S9S)^ pp, 201-205 ^ pL /). — 
Technical det}t*riptioiis of 3 new species of galhmakiu^ coccicls. 

On the vertical distribution of the Rhopalocera in the Alps, \^^ liAUcorKT- 
Batii {Entomologinty 28 {1895), Xo. 391, pp. JJS-327)> — Brief note on the species of 
buttertiies found in the dilfereiit vertical zones. 

Insects' eggs, M. V. Bkandicoiirt {Pop. 8ci. Monthly, IS ( [S95), Xo. 2,pp. 250-25S, 
Jig8, 12). — A translation from La Xatan of a ]>opular article on some oddly 8lia]»e<l 
eggs. 

On the transformations of insects, \j. C. Mi all {\ature. 53 (1895), No. 1304^ pp, 
16 *-158). 

Notes on seasonal dimorphism of Rhopalocera in Natal, C. W. Bakkkr 
(IVatiH. Ent 8oc. London, 1895, pp. 413-428). — Notes on several species, the deduction 
being lliat tin* chang(*8 are due to the allmmate moisture and dryness. 

The muscles of ants, wasps, and bees, .Taxkt (Compl. Pend., 12/ {1896), .\o. 
18, pp. 610-0/3, fig. /). 

Secretion of caustic potash by Dicranura, (). 11. Latuck (Trann. Knt. Hoc. Lon- 
don, 1896, pp, 399-/1J, ph. 1). — The moths were fouml to dissoh ei^heir way from the 
cocoons l)y means of minute drops of caustic potash. 

Mimicry of fungi in insects, W. (J. Fvniow {Hot. (Un.. ,.v/ (1895), \o. 1 J, pp. 
647, 6/8). — Examples are given of insects assuming the a]>p«airanco of fungi — a 
probable means for jnotection. 

The inmates and economy of the hive, A. (i vLr { igl. (ia:. X. S. U ale^, d {18.96), 
Xo. 10, pp. ).— Notes on bees, with special refereiu'e to drones. 

The ventilation of bee cellais, (». M. Doolitii r (Jmer. Let Jour., .u; (1896), Xo. 
1, pp. 4-h, fign \n illustrated des<*npti«ui ot the writer’s luetliod of suppl;s ing 
bees W'ith fresh air a( ir> 1^ 

Foul brood and its tieatment, T. W. Fovn \n {.Jour. /log. Agh Soe. /CngUind, il 
{/895), Xo. 14, pp. (Ui</-(>'}5\. 

Cecidomyia atriplicis. T. J). A. t’iU KKRFi.L (Amn'. Xat,, 29 (1895), Xo. 8, pp, 
7h(j, 7d>) A description of the adult emerging from galls on ltnple.r eanescen/t. 

The yellow stem fly (Xtsehr. laudir. (Uut. I er. Soehmu, /8!»5, Xo. //, pp. 421, 
411). — Notes oil the cereal insiM-t Oneinh touiopuH. 

The basket caterpillai, oi bagwoxm, .1. W. Trxi {Put. /leeord, 7 {/895), ^o. 0, 
pp. J 21- 1 13, pi. Brief notes on some larva‘ from the vVrgentiiie Repnhlic that 
seem to he quite near Thyvidoptvry.i ephemenr/ormiH. 

Locusts and the hoxn fly, (J. Dwis {Michigan sta. Hpt. 1893, pp. .197-401, 
figs. 3). — A rc]>rint of Bulletin bS ol tlie station (lb S. K., r», p. 311). 

Axi unexpected apricot pest, th Barkktt (Put. Monthhj Mag., LS95, l)ec., 
p. 178). — A short note on the diseovt‘r\ nf tin* larv.e of l\raH vontaminann feeding on 
half-grown aiiricots in Fiiglaiid. 

The plum-twig gall mite, M. V. Si.iNi.KUi.ANP {Canadian Lnt., 27 {/S95), Xo. 11, 
pp. 329-333, pi. /). — Illustrated descriptive and remedial notes on Phytophis phlao- 
eoptes, Hprajiiig with strong heioseiie einiilsion dining tlie dormant period, or else 
]>rniiiiig and hurning gall-hearing twigs being ailvised. 

A new species of Coccidae of the gexius Diaspis, T. D. A. Fockkukll (Jet. 
*Voc. Sei. Chile, 6 ( 1896), pp, il, 7). — A teehnieal description of JtUiHpiH ehilcnsin on the 
loaves of a tree from ( Jiile. 

Contributions to Coccidology, T. Ih A. (hu KKUi:!.!. {Anier. yai..29 {1896), So. 8, 
pp. 726-731). — Descriptions of 2 new species of Orthe/ia and a new variety of 
Dactylopiiis. 

Miscellaneous notes on Coccidae, T. D. A. (Jockkukt.l {Canadian Eni., 17 ( 1895), 
Xo. 9, pp. 263-161). — Brief observations on 22 a])ecies with deaeription of a new’ 
variety of hocanium. 

New species of Coccidas, T. 1). A. (’(h kereia. (Supp. to I*syehe, 1895, Sept., pp. 7, 
8). — Descriptions of 2 species of Aspidiotus, 1 of Daetylopius, and 1 of Kriococcus. 
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Scale insects liable to be introduced into the United Statesy T. D. A. Cock. 
ERBLL (Garden and Forest, 8 (1895), No, 409, p, 51S ), — A general article naming the 
speoiea of scale insects now in the United States that the writer considers as intro* 
duoed by human agency, and stating that there are 130 species in the Tropics that 
may possibly be introduced in the future. 

Notes on the geographical distribution of scale insects, T. I). A. Cockkhki.l 
(Proc. r. 8, Nat, Mueemn, 17 (1895), pp, 615--625 ), — A brief popular r^sniu^ of some 
of the literature on the subject. 

Injurious insects, T. 1). A. Coc’Keupxl (Southwestern farm and Orchard, 1895, Sept., 
pp, 11, 12; Oot,, pp. 4, 5 ). — A popular article first given as a lecture. 

The grapevine typhlocybids of the Mesilla Valley, T. 1). A. Cdckkkkll (JSupp. 
to Psyche, 1895, Dec., p, 14), 

The phylloxera in Europe, A. Blavia (Agl, Gaz. N. S, H ales, f! (1895), No. 10, pp, 
690-692 ). — A brief review of the situation in the principal European grape countries. 

Tea pests and remedies. Watt (Indian Ayr., 20 (1895), No. 11, p, 884). 

Spraying by steam power, W. E. Bruton (Garden and Forest, 8 (1895), No. 407, 
pp. 497, 498 ). — A short article describing the process of spraying elm leaf bt.etles 
with a force ])ump operated by a fi-hor8e])ower steam engine. Arsenate of lead and 
glucose gave the best results. 

Report of State Entomologist of Norway for 1894, W. M. SciK'ivEN instate Agl. 
Rpt, Norway, 1894, pp. 49-81). 


FOODS— ANIMAL PEODUCTION. 

Determination of the number of bacteria and mold spores in 
feeding stuffs, R. Heuvrk^h {Zweiter Her, landtc. ]>r«. Staf, Rostock^ 
1891, pp. 3i:i, 311). — The luimbfT of bacteria and mold spores was 
determined in 21 feeding stuffs, iiH*luding cotton seed <iake and meal, 
cocoanut cake and meal, peanut cake and meal, linseed cake and meal, 
corn cake and meal, rape cake and meal, et<5. h"rom 1 to 95 trials were 
made with each of the feeding stuffs, and the number of biicteria and 
mold spores varied through wide limits. 

The method used was the following: About 50 gm. of the feeding 
stuff was pulverized and 0.5 gin. of the iiowder placed in a flask (con- 
taining about 20 cc. of sterilized water. The flask was shaken fre- 
(piently for about ^ hour. Then with a ]>ipette 1 cc. of the contents 
was phiced in sterilized liquid meat peptone gelatin. After 2 or B days 
the number of colonies of bacteria was counted and the number of 
baccteria in 0.1 gm. of the feeding stuff determined, and further t.he 
number of bacteria whicli li(piified the gelatin. 

By a similar method, but using x>eanut gelatin instead of th<‘ meat 
peptone gelatin, the number of mold spores was determined. The 
method of pre])aring peanut gelatin is given. The results obtained are 
tabulated. 

Concerning the gluten content of varietiLes of wheat and baking 
tests of wheat flour, R. IIetnricu {Zweiter Ber, landw. Vers, l^tat 
Rostock, 1894, pp. 213-223). — The author’s conclusions are as follows : 
The gluten content of wheat generally, but not always, rises and falls 
with the content of nitrogen. A constant relation between the baking 
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quality and the gluten content is not perceptible, so that in order to 
judge of a flour it is necessary to test the baking quality as well as to 
determine the gluten content. It is stated that comparable numbers 
for the baking qualities of varieties of wheat are obtained by multi- 
plying the gluten content by the increase in volume which the gluten 
suffers during baking. 

Rancid fat in conunercial fodders, B. Hetnbtch {Zweiler Her. 
landw. Vers. Stat. Rostock, J894, pp. 309-311). — In judging of the 
freshness of feeding atufis,the condition of the fat is an important con- 
sideration. The older the fodder the more rauedd the fat becomes, 
although rancidity is also caused by microorganisms. 

The author reports the results of examinations of the fat in a large 
number of feeding stuffs, including oil cakes, wlieat and rye bran, 
brewers’ grains, malt sprouts, cotton seed meal, meat meal, rice meal, 
etc., from 18SH to ISflli, inc-lusive. The method followed was to dissolve 
the ether extract obtained in the analysis in a mixture of eiiual parts 
of acid- free ether and alcohol, and titrate with twentieth-normal pot- 
ash solution, using jihenolphthalein as indicator. The result was cal- 
culated as oleic acid and reduced to 1 gm. of fat. 

The author concludes rhat the. fat of cocoanut, peanut, sesame, and 
rice feeding stufts or<linaiity contains <;onsidcrable (|uantitic8 of free 
fatty acids. The fat (»f cotton seed, sunflower seed, rape, and linseed 
feeding stuffs contains smaller (|uantities. Further, it is noticeable 
that with few exceptions the meals matle from oil cake possess a greater 
ranciditj than the cake itself, indicating that tin* ])Oorer sorts of cake 
are usually ground into meal. 

New contributions to the examination of rape-seed cakes, 

II- V, P. 11. Webenskiold (7V<Wt. norske LnndJyr..^ (lS9;)),pp. ;i73- 
285). — The material examined was yellow mustard (ISinapis arrensis), 
Indian rape seed {Brassica glauca, B. rnviosa, B. dichotomu, and Idinapis 
juncea), wild radish {Rnphanus raphanistnm), rape [Bnmica nnpiis), 
summer rape (B. rapa or compestHs), and black mustard {B. nigra). 

Yellow mustard was found to contain myrosin, an alkaloid most 
likely identical with situqnn, sulfocyanid, and a glucosid which is dif- 
ferent from sinigrin and sinalbin. The injection of a mixture of the 
glucosid and the alkaloid into rabbits caused almost instantaneous 
death, whih' guinea pigs lived about an hour after subcutaneous or 
intravenous injection of small doses of the mixture. If given through 
the mouth, the animals did not suffer from the doses. The quantities 
of these substances obtained were very small. 
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The composition of the Indian rape seed examined was as follows: 


Composition of Indian rape seed. 


Water 

Aali 

(Jriuloprotoin 

Cnule iibt^r 

N t'o extract 

KtJier t'Xlraot 

aa triio albiiuimoulH 

Locitiiiii (Soliulao and Fniiikland'H nietliod) 
Mnatard «nl obtaiia’d (Schholit’s method).. 
Siu rone* 

(iravitnetne detenniuations 

Polurimet ne deteruunations 


Urafisica 

BraHsioa 

Braasica 

Siuapis 

glaiica. 

ranioHB. 

dii'.liot<)iuu. 

juncea. 

Per omt. 

Per cent. 

Per cent 

Per cent. 

5. 14 

6. 14 

6.74 

6.16 

3.65 1 

4.55 

6 43 

6. 32 

22.00 

22.44 

21. 00 

24.63 

14 74 

6. 80 

12. 62 

8.00 

10. 05 

21.02 

13.08 

20 38 

44.44 

30. 05 

41.23 

8.5. 51 

84. 36 

84.42 

80.00 

87.58 

.3. 75 

3. 45 

2 76 

2.04 

0.51 

0. 30 

0.32 

0.58 

0. 70 

80 

1 0.02 

1.00 

0. 90 

0.07 i 

1. 23 

1.24 


The ])reseiiee of a nonrediicing su^ar in rape seeds has been shown 
by Dr. 1>. (Dam. It is ^iven as sucrose in the table, from the general 
reactions of its solutions. 

The examination of wild radish failed to show the ])re8ence of any 
substances from which mustard oil or any other irritating principle 
was generated. The ra])e varieties have been ]>reviously examined. 
They all contain myrosin and potassium myronate (sinigi’in), from which 
mustard oil is gemnated, summer rape containing the least, ordinary 
rape moi e, and black mustard the most of these. On this account the 
black mustard is considered unfit for cattle food. The determinations 
made by the author corroborated ju’evious results. — F. w. woll. 

Feeding experiment with molasses for milch cows (Tidakr. 
handtmluu Id {1895),^ pp, — The experiment was conducted at 

Alnarp Agricultural Goilege, Sweden, The composition of the molasses 
fed was as follows; Water 27.1d per cent, ash H,40, crude protein 8.24 
(true protein 0.25 per cent, amids 7.50, nitric acid 0.40), nitrogen-free 
extract 55.01, crude fat 0.20. The* experiment was planned to study 
the comparative value of molasses and grain feed (ground oats and 
barley) as food for dairy cows. Twelve milch cows of the East Frie- 
sian breed were* se])aratod into 5 lots of I each. The cows were fed the 
following ration juevious to the experiment: 20 kg. fodder beets, 5 kg. 
bay, 2 kg. ground teed, 1 kg. wheat bran, h kg. each of sunflowT.r-seed 
cake and peanut cake, and \ kg. each of rape-seed cake and palm-nut 
e.ake. Lot 1 received this feed throughout the exj^eriment; lot 2 was 
fed 1 kg. of molasses in addition to the preceding ration; and lot 3 was 
fed 1] kg. of molasses in ])lace of 1 kg. of ground ojits and barley. The 
experiimuit lasted from February 20 to May 10. Beginning April 10, 
the molasses in the rations of lots 3 and 4 was increased by 1 lb., and 
the sugar ])eets were rojdaced by a similar (juantity of ensiled beet 
diifusion chips. On Api-il 25, lots 2 and 3 were changed ba<*k to the 
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ori^^inal ration without any molassen. The yields and fat content of 
the milk were as follows : 


Milk yield and fat content of milk. 




('OMH 

Xo 1 

COWH No. 2 

(‘ovi s No 3 

(’OWH 

No. 4. 



Milk 

yb‘ld 

Fat in 
milk. 

Milk . 
>i<l<l. 

Fat in 
milk. 

Milk Fat in 
,M(‘1<1. milk. 

Milk 

ju-ld. j 

Fat lu 
milk. 

Group 1 . 


Kg 

7Vr et 

K(f. 

/Vr ct 

K(f. Voi'ft. 

Kq. 1 

Ver ct. 

February ‘JO 


15.1 

3 10 1 

12 4 

:i. 60 

12.0 2 80 

16 7 

3. 00 

April 30 


13 5 

2 05 

12. 1 

I :i.20 

10 0 2.60 

16 0 I 

2.80 

May 10 

Group 11 . 

Fobniar^ 20 



I.l.O 

' 2 90 1 

12 0 

3 40 

10.4 2 70 

16.6 

2 60 


15 2 

2. 75 

15. 7 

3 00 

13 7 :<.70 

1 

12 5 1 

3 10 

April 30* 


14 8 

3. 00 

14.0 

, 2 7.5 

13 S ;?.40 

It 7 

:i.io 

May 10 

Group 1 1 1 

Februar\20.. 


14.8 

3 00 

1:1.6 

' .1 00 

12 5 :i. 45 

11 8 , 

00 


14 2 

3 20 

10 fi 

2 SO 

1 1 s 3. 

1 

13. 0 

2 60 

April 30 


15 0 

3 JO 

15 1 

2 70 

10 1 3 25 

13. 0 

3 10 

Ma\ 10 


14 8 

3 10 

15 4 

2 80 

10 5 3.10 

13 0 

:i. 20 


Lot 1 yielded 4.2 kg. less milk on May Ih than on February 20, or a 
decrease of T.o ])er coni due totlie advance of tln‘ lactation period; lot 
2 yielde<l 4.4 kg. less, or a decaease of 7.7 per cent, and lot .‘i yielded 
1.0 kg. less, or a decrease of 3.4 per cent. Tlie cows iiujreased in live 
weight during the experiment, the t-otal gain for each lot being: Lot 1, 
127 kg.; lot 2, 102 kg., and lot 3, 70 kg. The molasses was fed with 
the (‘oncentrated foods, and was eaten with a relish after the first few 
days. Th<» (piantity was regularly increased until the (piantities to be 
fed during the experiment were reacdied. — F. w. woll. 

Investigations on the bodily development of sheep, M. IL 
SKNKt^XMKK (Ann. Atjron., 2/ (/.vr>), So, u. />/>. /2/-/.>V>. — These investi- 
gations were made on 10 females of the milking breed of Larzae. 
Maturity, as shown by the completion of se<*ond dentition, was rea<‘lied 
at from 38 to 41 months. 

The average total iiu*reasi* from birth to maturity was 14 kg. The 
most rapid increase was during the lirst 2 months, and three-fourths 
of the entire iucniase was made during the lirst year. Tln^ gain was 
slower daring the second year and still slower from the twenty-fifth 
month to maturity. The weight at birth varied between one-thirtt^enth 
and one-fourteenth of the average xveight at maturity, near 2 months 
it was about one-third, at the filth mouth one-half, between d and 7 
months two-thirds, and between 8 and 9 months throe-fourths of the 
adult weight. 

The increase in height, measured at the throat, xvas very rapid the 
first month, a little less the second, and still l(‘ss the third; and from 
this age to maturity the rise was very slow . During this experiment 
that portion of the height above tlie imint of the olecranon doubled, 
while the portion below that point increased one half. 

The size of the chest (perimeter), taken just back of the shoulders, 
had doubled at 8 mouths. The increase in size was marked during the 
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first 3 months, and quite small during the next 6 months. From the 
eighth to the seventeenth month the increase was only 5 cm., and from 
that time to maturity the gain was still smaller. The ])erimeter 
increased much more, relatively, than the height, especially toward 
maturity. 

The length of the body, measured from the base of the skull to the 
base of the tail, increased much more rapidly the first year than the 
second, and remained stationary after the twenty-fourth month. The 
length doubled the first 12 months. At 12 months the height was 
equivalent to about two-thirds the length of the body. At birth the 
relative height was gi’eater than this, but after 13 months it became 
less and remained so throughout life. 

Pood and diet, W. O. Atwater ( r . S. Dept, Agr, Ymrhoolx 7S94, pp. Sfil-SSS, 
charts S ), — Tliis articlo covers in a popular way luiich the sajuo gnumd Jis Bul- 
letin 21 of this Of1io(\ Some of the questions treated of are the nutritive ingredients 
of food, the digestibility of food, and dietary standards of people in various condi- 
tions. Many errors in ordinary food econoiny are point<*d out, and tables are given 
showing the percentag(» composition of a large number of art ielos ot' food, the amount 
of nutrients contained in 10 ots. worth of various foods and food materials, and 
nutritive ingredients in a consideral)lo number of daily dietaries. 

The Federal meat inspection, T). E. S.m.mon ( V. S, lUpt. Jgr. J earhook 1894^ pp. 
€7-80 ), — The following topics are treated; tirowth of th<‘ inspection, diseases dis- 
covered hy the inspection, reasons for coTulemniiig carcasses^ advantages and disad- 
vantages of large abattoirs, ilie cost of meat inB]n)etion, the importance^ of meat 
inspection, vessel inspection, stock-yards inspection, ins]>eetion In (^r^^at Britain of 
animals from the United States, an<l inspection and qiiaraiitiiio of imported animals. 

Food and manure, Sir .T. B. Lawks and Sir .1, H.tiiLHKHT [Jour, Kog. Agl, Sov. 
England^ € (1895), Xo. ,tl, pp. fl€-I/9 ). — This is the same as a chapter on food ainl 
manure in Agrienltnral Investigations at Kothamsted, England, ilnring Fift^ Years 
(U. S. Dept. Agr., Office of Experiment Stations Bui. 22), an abstract of which has 
been given (E. S. R., 7, 415). 

The proteids of wheat, M. O’Brien (Ann. Bot., 9 ( 78:^5), p. 771). 

Compoaitiou of the flour furnished by hard and soft wheats in the roUer 
process, A. Gjuakd (Compt. Bend., 727 (1895), No. 75, pp. 972-9. 79). 

On the composition of rice imported into France, Balland {fhmpl. Bend., 121 
(1895), No. 17, pp. 561-561: abs. in Chem. i'enthl., 7895, 11, No. 22. p. 1007 ). — The 
maximum and luiiiiinnm food eonstitnents of Arracan, (’arolina, India, .lapan, .lava, 
J^iemont, and Saigon rice, uiicloaiied, dressed, and polished, are tabulated and dis- 
enssod. It is shown that nee is a highly nutritious food, hut that dressing and 
polishing reduce its nutritive value niHterially. 

On the composition of meat extracts, J. Konki and A. BiniVAUZtHchr. analyt. 
( hem., Si (1895), No. 5, pp. 548-567), 

The amount of iron in ordinary dietaries (Diet, and ilyg. (iaz., V2 (1896), No, /, 
pp. 24- J€). 

Molasses for farm animals (Nord. Mejcri Tidn.. in ( 7895 ), pp. $16, ^77).— I’raetioal 
experiences in feeding beet-sugar molasses to farm animals. 

Dried-beet chips and molasses as stock foods, I. Ins r lander (Nord. Mejeri 
Tidn., 10 (1805), pp. $27, $28). 

Peanut oil and meal, 0. Meriwether (Indian Agr,, 20 (1895), No. 72, pp. $72, $7$). 

Farm foods, or the rational feeding of farm animals, E. von Wolff (Trans- 
lated hy II. U. Cousins. London: (rurney Jackson, 1895, pp. XVI-\-365^ reviewed in 
Nature, 53 (1895), No. U60, p. 53). 
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Simple methods for detecting food adulterations, J. A. Bowse {Londcm: Soo, 
for Promoting Christian Knowledge, 1896, pp» 118), 

Methods for the determination of ergot in flour and bread, M. Grubbb {AreK 
Hyg., 24, No. S-A,pp. 228’-2S5 ; abe. in Bot. Centbl, 64 (1896), No. IS, pp. 436, 436). 

Some facts regarding the products formed in the digestion of starchy foods 
(JMet. and Hyg. Gaz., 11 (1895), No. 12, pp. 737-739). 

The coagulation of the albumen of meat by heating, J. H. Milroy (Arch. Hyg,, 
26, No, 2, pp. 164-163), 

Further clinical investigations on the resorption and excretion of lime, J. G. 

Rky (I)eut, med, Wochenechr., 21 (1896), p, 669; aha, in Ckem. Ztg., 19 (1896), No. 85, 
Itepert.. p, 308). 

Functional assimilation, F, lb Dantec (Compf. Rend., 121 (1895), No, 26, pp. 

060-953.) 

The chemistry of nutrition, E. Pott (Unsere Ndhrungs Chemie, Munich: T. 
Aokerniann. 1896. pp. 104; reviewed in Chem. News, 72 (1896), No, 1878, p. 265, 

8kim milk as food for calves, C. Martin (Ind. Lail., 20 (1896), No. 49, p, 385). 

Skim milk as food for calves and pigs, T. Caroll (Ind, Lait., 20 (1896), No. 40, 
pp. 314, 316). 

Growth, nutrition, and profit from young cattle, F. Lbfevre (Ann. Sci. Agron., 
2 (1894-^95), No. 1, pp. 1-24, charts 3). 

A test of linseed meal ( Breeders' Gas.. 1896, Dec, 11, p. 436).— k record of gains 
made by HtoerH liaviug a large proportion of linseed meal in their ration. 

Effect of oat straw on the yield of milk (Landw, Centbl. Posen; Landw. Wochenbl, 
Schles. ITolst,, 46 (1895), No. 46, p, 643). 

Skim milk for milch cows ( Landmandsblade, 28 ( 1805 ), p. 341). —A practical exper- 
iment showing that skim milk may bo fed to milch co^\8 with advantage. One lb. 
of concentrated feed (vNlieat and rye bran) was found to about equal 10 lbs. of 
skim milk. The milk must bo fed gradually, thinning it with water, or feeding it 
mixed ith con< entrated feeds. 

Milk and butter yield of several Holstein-Friesian cows, J. Mesdaii ( Landbouw. 
Tijdschr., 1896, No, 6. pp. 321-328 ). — The individual record is given for 3 herds con- 
taining 22, 12, and 12 cows, respectively. 

The dairy herd— its formation and management, 11. £. Ata’ord (U. S. D^t. 
Agr. Yearbook 1894, pp, 296-316 ). — ^This is a popular article on the above subject, and 
treats of the types of dairy cattle, formation of the herd for special purposes, pure- 
bred dairy cattle and grades, the bull and his treatment, individuality and culling 
the herd by its record, accommodation for the herd, health of the herd, drying-off 
cows and calving time, abortion and milk fever, care of calves and young stock, 
attendance and milking, the pasture season and soiling, the stabling season, and 
feeding the herd. 

The yield of the dairy herd at Ladelund during 1894 (Landmandsblade, 28 
(1896), pp. 375-381 ). — The yield of milk and butter, live weight of cows, cost of 
products and of teed are given in the table for 25 cows for 1894, and for 10 cows for 
1893'-'94. Highest milk yield per year 9,033 lbs., and highest butter yield per cow 
352.8 lbs. Average yields of milk and of butter for cows in theherd afuU year 7,036 
aud 270 lbs., respectively. 

Live weight, food requirements, and milk production of the cow, B. Martin y 
(Fuhling^s landw. Ztg.. 44 (1896), No. 22, pp. 703-711 ), — This article is chiefly con- 
cerned with the relative economy of milk production from large and small cows and 
large and small breeds. 

On keeping, feeding, and disposing of swine in diary husbandry, M. Herter 
(Dent, landw. Presse, 22 (1895), Nos. 91, pp, 826,827; 92, p. 838). 

Swine raising in Denmark, G. £. Schanke ( Tidskr, norske Landbr,, 2 (1895), pp. 
366-372). 

Experiments dn swine feeding, Klein (Abs. ia Deut. landw. Presse, 22 (1895), 
No, 84, pp. 763, 764).— The foods compared were barley and Indian corn. 
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Feeding wheat and corn to pigs, C. M. Conner {Amer. Agr. (middle ed»)f 189$ f 
Non, ^8,}). 4JrJ ). — A summary of exjierimonts at the Missouri Experiment Station. 
Capacity for production of East Friesian milk sheep, Kamm (Landw, Jahrb,, 

S4 (m/y), So, a, Jtp. 98?-9ilS). 

Escperimeiits in fattening lambs with peanut cake and sesame cake, li. 

Hkinkioti (Zweiiir Her. Landw. I’ern. Sial. Uosiocl^ J894, pp, ,"^$-3^7). — Those oxper- 
inioiits have already been referred to (K. S. R., 3, j). 

Slaughter experiments, ('. Lehmann {Ihnt. landw. p7*esHv, 3* {189$), Nos, 79, pp. 
713^717, figs, i); 81, p. 73$, figs. 4; 8$, pp. 771, 772; 88, p. 798: 89, pp. 807-809, figs. 9), 
Poultry management on the farm (Garden and Field, 21 (189.1) No. 0, p. 109).— A 
general article on selection of stock, houses, general management and ftH'ding, and 
diseases. Andalusians are preferred for egg laying, and Malays h>r market. 

The penetration of typhoid bacilli into hen’s eggs, J'iorkom ski (Arch. Hgg,, 2$, 
No. 2, pp. I13-l$3). 

Report on the work of the fish-culture station at Fecamp, 1893~’94,Ravkret~ 

Wattkj. (linl. Min. Agr. Franee, li (189.1), No. $, pp, $0$-$09). 

Green oysters, I). Cauvzzi i Xature, $J (189$), No. 1257, p. (U.l ). — A controversial 
article in M*hieh the eoloring matter, luarennin, is stated to he ehieily iron salts, 
and holie\ed to be duo to an assimilation of nnlrilive substances from the sea bot- 
tom by parts of the opitbolium and carried to tin* liver b,\ aimeboeytes. 


VETERINARY SCIENCE AND PRACTICE. 

An infectious disease among turkeys caused by protozoa (in* 
factious entero-hepatitis), T. Smith (/'. S. Ihpt. lUtrean of 

Apimal liolnsfri/ linl. <s, pp. pj.s. A). — The si)Ocial clumieters of 

th(‘ disease, tli(' mi<}ro(irg}iiiism (Anioho mrlrai/riiHs n. s]>.), the rela- 
tion of ba<*teria to the disease, and the relation of this disease to cer- 
tain other diseases of poultry are diseaissed, and the appendix p^ives 
detailed notes on 52 tnvkeya»(\xainiued. Tln‘ in iinary seat of th(‘ disease 
was in the ca*ca; tlic liver was also generally alfected, being greatly 
enlarged and marked on its surfaeo with roundish tliscolored spots dis- 
tin(5tly ilemareated from the siirroniidiiig tissue. The disease may take 
3 courses : 

*Ul) After ii certain period of dise.ise reg<*iierati\ r ]>nieeHses b<*gin wbieh tend 
toward a permanent recovery. 

*^(2) I'lie disease may imoceed so rapHllj fiom 1 Jj4‘ \or} start that the afieeted 
turkeys die early in life. 

“(3) The disease may come to a standstill, but tbo amount of dead tissue in the 
c.Tca and liver may be so great as to favor tb4‘ entrance of bacteria which are respon- 
sible directly for the death of the bird late in the summer or fall. . . . 

“The disease process is ahv a> s associaie<l with a protozoan parasite of a very minute 
size. ... It 18 probably iliseharged with the dropiiings of the diseased birds.” 

Quinine is suggested ns u suitable drug to be used in experiments in 
tlie treatment of this disease. The premises which have been inhabited 
by diseased fowls should be thoroughly tlisiiifected. 

A preliminary investigation of diphtheria in fowls, V. A. Moore 
(U. iV. I hpi. A(/r,^ Bureau of Animal Tndmirjf Bul.s^pp, S9-(i2,fpl, 1), — 
The author summarizes the results of this investigation as follows; 

“(1) Many of the so-callod diseases of fowls which are characterized by an affec’ 
tion of tlio raucous raembranos of the head, and poimlarly designated as ‘roup,’ 
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diphtheria, influenza, and sometimoe cholera, josemble each other so closely iu their 
manifestations that they may be considered as belonjicing to one and the same dis- 
ease. This disease is distinct from the rapidly fatal malady which is better known 
as fowl cholera. 

The lesions, as usually encountered, are diphtheritic in nature. In the 
advanced stages the accumulating exudates decompose and emit a putrid odor. In 
the earlier stages they are fre<iuently of a serous or mtico- purulent character, and 
u<»t infhjquently fowls die before the diphtheritic condition appears. 

‘*(11) The same species of a pathogenic ba<nllus is associated with apparently dif- 
ferent forms of lesions, more particularly in the serous or muco-purulent and diph- 
theritic. This bacillus is not distinguishable from the one described by European 
writers as the cause of fowl cholera, and can not be dilferentiated in parallel cul- 
tures from the bacillus of swine plague. It is comparable in certain resj^ects with 
the supposed specific organisms of certain diphtheritic diseases of poultry and birds. 
Its causal relation to this disease, hfiwover, is not demonstrated. 

“(4) This disease usually rims a slow, chronic <‘our8e, from which the majority of 
the affecteil fowls recover. Its long duration enables the lesions to be more or less 
modified from the effect of external contamination. Outbreaks in which tlie dis- 
ease runs a rapidly fatal course are rcjmrted, but thus far they have not been encoun- 
tered in the investigations of this Bureau. 

“(5) This disease, or, as may snbsoqueiitly found, diseases, is amenable to 
treatment. The treatment consists largely in good hygiene, and the removal of the 
accumulated exinlate when the disease has reached the advanced stage. The local 
application of disinfectants is indicated. 

“ (6) A large number of slight or more severe enzootics among fowls, duo to local 
nnsaiiitary conditions, are popularly considered as outbreaks of some contagious 
disease. 

“ (7) Judging from the results of these investigations and the recorded experience 
of certain poultry raisers, it is highly probable that this malady would have been 
jireventod in a large proportion of the flocks in which it now exists if careful sani- 
tary methods had iieen followed and precautions taken against the introduction of 
the disease through the purchase of affect(‘d fowls.’*' 

A study of a bacillus obtained from three outbreaks of fowl 
cholera, V. A. Moore ( U. S. Dept, xipr.j Bureau of Animal Industry 
Bui, S^pp, (iH-70), — The bacillus and the nature of the inoculation dis- 
ease are described, and the difference between the bacillus of this disease 
and that of fowl cholera (rabbit septicaemia or swine plague) is dis- 
cussed. 

On a pathogenic bacillus of the hog-cholera group associated 
with a fatal disease in pigeons, V. A. Moore {U, S, Dept, Agr.^ 
Bureau of Animal Industry Bui, pp, 71-70 ), — The history of the dis- 
ease is traced and the bacillus is described. The author summarizes 
as follows the most important results of the investigation: 

“(1) Th«' discovery of a member of the hog-cholera group of bacteria apparently 
as the etiological factor in a chronic disease of pigeons. 

(2) The appearance in pure culture of a variety of the hog-oholera bacillus from 
the exudate covering a portion of the brain of a ]iigeou killed in the last stages of 
the disease popularly known as ‘ megrims.’ 

^‘(3) The presence of a marked iudol reaction in cultures of a decidedly patho- 
genic bacillns of the hog-oholera group. 

** (i) The discovery of a variety of the hog-oholera bacillus in which the onltnral 
characters and the physiological property of producing indol tend to assimilate to a 

13146--1TO. 0 7 
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ntarked degree thofte of closely related saprophytic formS; hut which in its patho- 
genesis ior experimental animals i'all!ilb|Si little below that of the virulent form origi- 
nally described. This striking commingling of saprophytic tendencies and highly 
parasitic powers tends to strengthen the proposed theory that the hog-cholera bacil- 
lus is derived from the closely related colon group of bacteria.” 

The absorption of abrin by mucous membranes, {Ann. Innt, Paslettr, 9 

(jsvro, Xo. 0, pp. 

On the charbou toxin, L. Marmiek {Ann. Inst. PastcHTy 0 {1895), No. 7, pp. 

55SS74). 

Immunization of rabbits against the streptococcus of erysipelas, and treat- 
ment of erysipelous affections by blood serum from vaccinated animals, D. 

Ghomakowsky {Ann. Inst. Panteur, 0 {ISD.'l), No. 7, pp. 621-t)24). 

Poisoning of domestic animals by nitrate of soda {Imi. Laii., 20 {1895), No, 
Si), p. 28S). 

The poisoning of cattle by eating the green plants of Lathyrus clymenum, 

E. ScHKlHAi x {Jour, Af/r. Prai., 59 {1895), No. 28, pp. 5 '-5.5). — This plani, of which 
the seed were sold as common vetch, produced plants which, eattuj green, caused the 
death of a number of animals. 

Some practical suggestions for the suppression and pievention of bovine 
tuberculosis, T. Smith ( r. 8. Dept. /igr. Yearbook 1894, pp. 817-250, pi. /). — (Char- 
acter of the disease, contagiousness of the disease, ]>r<‘ventive measures, and bovine 
tuberculosis in its relation to the public healtli are the topics treated. 

Tuberculosis in domestic animals and its prevention, F. A. Zt^UN {DU Tnherku- 
lose der Jlausikrv and deren I'oi'boHge. lAdpsic : 1895, pp. 82; noticed in Milch Ztg., 24 
{1895), No. Pi, p. 250). 

Consumption considered as a contagious disease, A. !>. Henkdic'i {Pop. 8ei. 
Monthly, 1895, Nov., pp. SS-89). 

Concerning ulceration with and without microorganisms, W. FoUAhorr 
(Centhl. Bakt. und Par. Med., 18 {1895), No. 2-S, pp. SS-47). 

Veterinary materia medica for farmers, K. P. Nili'mS ( Pirginia Sla. Bnl. 48, pp. 
101-109). — This is a ])oj)ular article, defining a number coinimm medical terms, and 
describing the mode of action of gentian, ginger, iiux vomica, iron, aloes, gamboge, 
jalap, Epsom aiuKxlanber salts, oils, spirits of nitrous ether, buchu, and nitrate and 
acetate of potassium. 

Regulations for dairy herds {Breeders^ Baz., 1895, Xov. Kegulatious 

of the Illinois State Hoard of Health relative to barns, contagious diseases of iiiilcb 
cows, and adulteration of milk. 

Rules and regulations governing the operations of the Bureau of Animal 
Industry {P. 8. Depl. Agr., Bureau of Animal Indnsfry But. 9, pp, -^6’).— This contains 
the text of orders, regulations, and acts of (’ongress relative to the inspection and 
transportation of live stock and the inspection of meat. 


DAIBTINO. 

The composition of the fat of cheese made from cows’, goats’, 
and reindeer’s milk, E. Solheug {TUhkr. nornkc rjavdhr.,3 
pp. J50-.9AV). — At the ('/hristiaiia Experiment Station the author investi- 
ijated the com]>ositio]i of the fat in cheeae made from cows’, goats’, 
and reindeer’s milk, with a view to retsognizing each kind in samples 
of cheese of uidcnown origin. The determinations of the molting and 
solidifying jwints, specific gravity at l.'jo 0. ami at 100° C., refraction 
index, acid saponification numbers, Hehiier’s, Beichert’s, or HUbl’s 
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nnmberR in the fat of cheese made fmm cows’ and goats’ milk showed 
but slight didereuces in these. The results obtained with fat from 
pure goats’ milk cheese were as follows: 


Fat of goats' milk vheisVf 1893^'94, 
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As none of the deterijuiiatioiis showed any ap])recial)le difference 
beiwet^n fat from cows’ milk and Irom j?oats’ milk, the insoluble fatty 
acids of the ^(oats’ milk fat were examined with the following results: 
Melting jmint 42 to 4P <J., solidifying point M to dlP C., refnudive 
index |d7'"^|, sa]U)nification number 21!).d, and iodin number 34.0. 

These results also faih‘d to disclose any characteristic method of dis- 
criminating Indween fat from cows’ and goats’ milk. The author found 
that the amounts of volatile insoluble acids in the 2 kinds of fat 
differ, giaits’ milk fat containing a larger (piantity than fat from cows’ 
milk. Ill a sample of cows’ milk fat, 25 cc. of volatih* soluble acids 
were found by Reichert's metluMl, and 2S.0 (*(*. in one of goats’ milk 
fat. To another portion of the distillate, alcohol was added and the solu- 
tion titrated, shoeing the content of volatile insoluble fatty atdds to be 
5 <•<*. for the goats’ milk fat and 1.8 cc. for the cows' milk fat. Other 
iletenninations gave 5.P7 and d. 1 1 cc. for goats' milk fat and 2.98 and 
2.51 cc. for cows’ milk fat. The method of distillation with steam was 
tried in order to obtain greater differences if jmssible between the 2 
kinds of fat. Instead of distilling over 110 (*c. in the course of halt 
an hour, 800 (*c. was distilled over with steam in 4 houivs, the insoluble 
acids colhM'ting on the tilter through which the distillate was iiassed 
and in the condenser were washed with a little cold water, dissolved 
in alcohol, the solution united with the lilteivd distillate, and the whole 
titrated. In 5 gm. of material the distillate from goats' milk fat 
reijuired 17.39 and 17.29 cc. decinormal alkali for neutrali/ation, and 
that from (*ows’ milk fat l ecpiired 0,82, 8.02, 7.7 1, and 8.08 (*c, 

Thedivserimination between the 2 kinds of fat is especially important 
in the countries of northern Europe, where goats’ milk cheese is a 
highly prized and comparatively expensive article of food, and is often 
adulterated with cows’ milk. 
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Fat from reindeer^ milk cheese . — ^The fat from a sample of cheese made 
from reindeer’s milk (for composition see E. 8, E., 6, p. 82) was exam- 
ined by the different methods, with the following results: 

Fat from reindeers milk cheese* 
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The insoluble volatile acids, obtained by Eeichert’s method from 5 gm. 
of fat, required 1.22 and 1.42 cc. decinormal alkali for neutralization. 
Distilled over with steam, as previously described, .1.83 and 31K) ec. of 
alkali were required, thus showing a marked dillerence in this respect 
from the. insoluble volatile acids of fat from (x)ws’ or goats’ milk. 

The lecithin content of the fat from reindeer’s milk was 0.21 per 
cent.— 'K w. woLL. 

On formalin as a milk preservative, 8, Ribeal (Analyst, ^0(1895)^ 
No. 23^, pp* — The author found tlial with 1 part of formalin 

to 10,000 of milk the milk remained fresh for 7 days. The formalin used 
for preserving milk in the trade he found to (joutain 5 oz, of pure formalin 
to the gallon. Of this, i pint was used to 17 to 18 gal. of milk, corre- 
sponding to 1 cc. of formalin to 18,432 cc. of milk, or 1 part formaldehyde 
to 40,080 milk. 

^^This does not impart any taste or smell to tho milk even after boiling. In this 
strength the milk keeps fresh for at least days. ... I consider that formalin is 
much to be preferred to borax or hone icid as a milk jireservativo, seeing that the 
quantity required is so much smaller, viz, 1 oz. of formaldehydo as against 5 lb. of 
borax and boric acid. Its volatility is distinctly in its favor, as the small quantity 
present is eva]»orated on warming the milk. As to its toxic action, I have not heard 
of any ill effects, and have myself repeatedly drunk the 1 per cent solution, while 
that used for milk preservation is almost tasteless. For cream a slightly stronger 
solution is used; and in this connection it may be interesting to note that the us ‘ of 
salicylic acid in conjunction with the borax powder hae increased in tho last year or 
two, being jiresent to tJie extent of 5 to 10 per cent in some preservatives, mixed 
with saccharin to mask the taste. 

The detection and estimation of formalin in milk is discussed briefly. 
For the detection Scliiff’s reagent (magenta bleached by sulphurous 
acid) is found of use. 


The dsdry, M. C. {lielg* Hort. et Agr., 7 {iS9/}), No. pp. $01, 5/7;?).— The last part 
of a continued article dealing with the economic side of the subject. 

Concerning the constancy of bacterial species in fore milk, H. L. Bollby 
{CenibU liakt. md Far. Allg., 1 {ISUo), No. pp. 795-799). 

Cheese-curd inflation — ^its relation to the bacterial flora of fore milk, H. L. 
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Bolley and C. M. Hall (Centbl. liakt. nnd Par, ^ {1895), No, pp, 788-195, 
flg$, 8), 

Typhoid fever disseminated tlirough the milk supply, H. L. Russell {Science, 
1895, Nov, 15, pp, 08^, 683), — An account of an epidemic at Btamford, Connecticut, in 
1895. 

Diseases conveyed by milk, B. Lee (Jgriculture of Pevmglvania, 1894, pp, 140- 
146 ), — General remarks on tb<^ subject, with reference to some specific cases. The 
author advocates milk inspection, but believes dairy inspection tube of (juite as much 
importance as inspection of quality. 

On the qualities of cows’ milk produced on potato slump, and its adaptability 
for infants, K. F. Bk('K (Leipeic: O, Witirin, 1895; ah», in Penihl, agr, Ch(m,, {1895), 
No. 10, p, 669). 

Condensed milk, O. STJERNqriST {fvgl. Landt. Akad, Handl, Tideki'., 34 {1895), 
pp. 185-193 ), — A historical ski'tch. 

Report of trials of the “Radiateur," M. II. Fulvnt and M. V. Houdet {Ind, Laii,, 
'3U {1895), No, 48, pp, 377-819). 

Improvements in and connected with the sterilization and preseivatiou of 
milk, cream, and other fluids, T. R. Mason (Jour. Soc. Vhem. Ind., 14 { 1895*), No, W, 
p. 880), — A patont<Ml process. 

Improvements in process of and apparatus for condensing and preserving 
milk, H. F. Mc Iniyre (Jour. Sov. Chem. Ind., 14 (1895). No. 1(6 p. 8S(^). — A patented 

prO(*C88, 

Improvements in the utilization of skim milk and the like, H. (’hrihtknsrn 
and R. Hamann (Jour. Soc. Chem. Ind., 14 {1895), No. 1(6 P* 831), 

The pasteurization and sterilization of milk, K. A. nK SiuiWEixn z { ( \ s. Depi. 
Agr. Yearbook 1891, pp, .lil-,r>6, ftgH. JS). — This includes remarks on the chanj^cs in 
milk, the number of germs in milk, the ilesirability of sterili/ing or pasteun/ing, its 
effect on iligestiliility, and the preparation (ff milk lor infants and invalids on a 
small H<*ale and on a commercial scale, AMth an illustrated dcscripticm of the njcthods 
of pastcuii/ing and sterilizing milk, showing the need of such treatment. 

Improvements in and apparatus for sterilizing milk, F. (friLLiMUMU and E. 
G(*Ll>8TKiN (Jour. Soc. Chem, Ind., 14 {1S9~A, No. 10, p. S8(f )> — A juitented process. 

Milk inspection and milk standards, H. Lfffmaxn (AgruuUurc of PemiHglva- 
nia, 1894, pp. 1J7-1SJ). — A popular discussion of the snhieef, including the sanitary 
inspection, and extracts from the writings of iiiuneious authorities. 

Milk inspection and milk standards, C. H. (’ociikan \ Agriculture of Pennsgh 
vania, 1894, pp. 18 i, 13A ). — Brief remarks on the subject. 

Milk inspection and milk standards, Abuoit {Agrieuliurr of Pe^in^ylvanio. 
1894, pp, 151-159). — The author asks why more should be rtsjuired of milk ]»roducers 
than of other dealers in food ])ro<lucts. He believes it to hoof more importanee that 
milk should he produced and Kiqit under good sanitary conditions than that it should 
contain a specified quantity of solids and fats; and he deprecates the attempt to sup* 
press the sale of skim milk. 


TECHNOLOGY. 

Analysis of lard and of similar fats; researches on vegetable oils, F. Jean 
{BuL Soc. Chim. Paris, 13-14 {1895), No. 15, pp. 780-784), 

Sunflower oil. U. Hou>k (Mitt, Tech, Vers-A, Berlin, IJ {1894), p, 86; aba. in Jour, 
Chem, Soc,, 1895, Aug., p, ,385). 

Experiments with precipitation by barium ohlorid in sugar making, H. C. P. 
Qekrligs ( West Java Sugar Sta, Contr. 17, pp. 31, B2), 

Clarification of sugar*cane juice in Louisiana, W, P. Kibchuoff and F. 0. 
Thiele {Ohm, Big,, 19 (1895), No. 81, pp, 1880, 1881). 
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The glucose content of sugar refuse, H. 0. P. Gkeuuos ( West Java Su^ar Si a. 
Conlr, 19, pp. 49). 

Sake brewing and sugar production through bacteria, C. Wkumku (CenthL 
liaht. itnd Par. AUij,, 1 No. Ift-JO, pp, /iO/i-ftSl). 

On the manufacture of milk sugar, G. Zikn {Milch i^4 {189o), Nos. 80, pp. 

481^83 : SI, pp. 497-499). 

Preparation of table sirups, II. K. Horton (Soientijic Amer., 1893, Nor, 9, p, 394). 
A contribution to the study of the production of the aroma in rum, P. H. 
Gre(5 (BuL Jiot. Dept. Jamaica, n. scr., 3 {1893), Nos. 8, pp, 13S-137; 9, pp. 191-193). 

The examination of cherry brandy, K. Wini>is('u (Arh. Kais. (iesund. Amt., 11, 
p. 385; ahh. in Ztsohr. amjcw. ('hem,, 1893, No. 13, p. 894). 

Examination of Moselle wines of the vintage of 1892 and 1893, F, Mai.lm \ \ n 
(Ztschr. (Uifjew. Phcm., 1897, No. 13, pp. 841-845). 

The composition of Samoan wines used in the manufacture of vermuth, Fa/ 
ENF.rvK aud IIuooUNENo {Bul. Soc. Chim. Varix, 18--14 (1895), No. 11, p. 001). 

Free and aldehyde sulphurous acid in wine (Jahresher. chem. Ind.; ahs. in (4um. 
Ziff., 18 (1894). No. 50, p. 1009; 19 (1895), No. 84, p. 771). — A review of the reeeni 
work done on the suliject. 

On the gum of wine, F. Nivii^JtE and A. Hijrkrt {('ompt. Rend., 13 1 (1893), No. 8, 

pp. S60-S0J). 

A contribution to the morphological study of the ferments of the wine of 
Valpantena, V'. ion (Staz. Sp<r. At/r. Ital., 18 (1893), No. 0,p. 309). 

Vinegar from hon^y ( 17 Apicnlicnr, 39 ( 1897), So. 11, pp. U7, Ho). — A report of a 
siiccehsiul exporimcnt in ^^hicll liouey uan iiiixeil with 10 partH of water and exposed 
to the ,ni* and sun dunn^^ the suniiiier iiiontliH, tliere resnltinjf a eleiir, lij^ht- yellow 
vme;;ar of excellent llavor, with a Hpecilie gravity of l.OOl and eontamm^ ‘.1,30 )K‘r 
cent of aeetii acid. 

New rubbei industry at Lagos (hew Misc. Hul. No. 100, pp. 111-117, pi. 1), — Tliia 
deals with a botanical ileseriptioii of hirk.rta afritana, the piocess of obtaining 
rubber from it, and Htalisties of the rubber industry in west Africa. 

Report on a tannin from an exudation of Plerocarpus draco, known in 
Jamaica as dragon’s blood, H. 'I'rimrli' {Amcr. Jour. Rhann.. (j7 (1893), No. 10. pp. 
510-318 ). — The substance contains 3i.S5 ]>er cent tannin, resembling oak-bark tunuin 
chemically. — w. ii. kuiu.. 

Hop tannin and phlobaphene, M. M. IIaydiu k (Ontbl. aijr. Chem., 34 (1897), p. 
385; from Woehtnsch. Rraner., 11 (1894), p. 409; ahs. in Jour. ('hem. Sov., 1895, Sejd., 
p. 470). 

Mid-European nutgalls and Scrophularia nodosa, F. Kocri (Arch. Pharni.,383 
(1895), pp. 48-99; aim, in Jour. ('hem. Soc., 1893, (ht., p. 109). 


AGEICULTTJBAL ENGINEERING. 

An experiment with a country road, C. 11 . Pettkr (AVw Hampshire Sta, But, SO, pp. 
19, pis. 3,fujs. 3).-- ‘^Advantage luis been taken of the necessity of straightening and 
othorw ise re}»airiug certain jiortions i>f the highway adjacent to tlie college lanu to 
carry out an experiment in road coiibtructioii.” Ditfereiit }>ortiouHof the road selected 
were constructed iu different ways. '‘Notes will be takim from time to time on the 
condition of the diifereut jiarts of the road, that comparative results may be reported 
later.^’ The details of construction and cost are reported, and suggestions regarding 
j’oad making and management are given under the following heads: Costj perma- 
nent work; apparatus; grade level; road construction, including grade, drainage. 
Inundation, and surfacing; repairs; and records. 

Draining for profit, A. G. Sisson (Agriculture of Pennsylvania, 1894, pp. $07-310), 

Winter irrigation, J. W. Gregory {IrrigaUon Age, 8 (1895), No, 8, p, SS9), 
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Profitable irrigation by hydraulic rams. E. C. Warner (Amer, Jgr, {middle ed.)^ 
1896, Jan. 18, p. 58). 

Water suppliea for irrgation, F. C. Finklk (Irrigation Age, It (1896), JS'o. l,pp. 
4-7). 

The art of irrigation, T. Van Dyke (Irrigation Age, 11 (1890), No. 1, pp. 8-12, 
fig. /). — This artiolo deals with ehoiee <»f methods and preparation of the ground. 

Irrigation becoming general {Irrigation Age, 11 (1896), No. 1, jip. 22, 22, fig. 1 ). — 
A brief ]>o])ular article. 

Blectric plowing in Q>ermany (Indian Agr.. 20 (1895), No. li, p. 875 ; abe. in Lon- 
don Electrical Engineer). 

Machines for harvesting sugar beets, Rin<jelmann (Jour. Agr. Prat., 59 (1893), 
Noe. 44, pp. 024-034, fige. 21 ; 43, pp. 000-009). 

Report on American agricultural implements based on observations at Chi- 
cago in 1893, F. SciioTTK (Landtv. Jahrb., 24 (1895), So. 0, pp, UU9-920). 

Tests of agricultural machines and implements, 1\ vox Sciulleh, Sviiacht, 
Weexic’H {Lnndiv. Wochvnhl. Schlee. Uolet., 45 {1895), No. 42, pp. 592,594). 

The width-of-tires act of western Australia (Jour. linr. Agr. Perth, 2 (1893), 
No. 24, p. On/). 

Stmcture of roads, S. K. Dowxixci {Agricullnre of Penneglvania, 1894, pp. S20, 
227). 

Best roads for farms and farming districts, K. SToxe ( E. S. Dept. Agr. Yearbook 
18.94, pp. 5nJ-5fJi. figs. 7). — A brief discussion, with illustratioim, of the kind of road 
best ndiiptcd to the needs of the farmer, and suggestions regarding the maiuteiiuuee 
td‘ roads. 

State highways in Massachusetts, <». A. Pi:i{KIXs {(\ S. Dept. Agr. Yearbook 
1894, pp. 3(Et-3I /). — 'I'reats bricll> of Hrst ellorts to iiiipro\ e roads ui this Slate, provi- 
si(ms of the road law . apportionment of r<»ads methods of road eoustruetion, property 
lights, etc. 

Iiiipiovement of public roads in North Carolina, J. A. llin.Mi.s {V. S. Dept, Aqr. 
Yearbook /89f, pp. 512,-32(0 pD. /), —This includes an historical sketch, and notes on 
improvement in the several eounties and on load materials. 


STATISTICS. 

Sixth Annual Report of Michigan Station {Michigan 8ta. lipi. 1892, pp. 34-90 ). — 
This iiiclud<*s outlines of work m the dillerent departments of the station, and a 
report td‘ treasurer for the fiscal >ear ending .June IJO, 1893. 

The woild’s markets for American products — Netherlands (E. S. Dept. Agr., 
Section of Eoriegn .Mnrkt ts lint. 3, pp. 7n). — Among the )>rineipal topics treated are area 
and population, wealth and debt, eliiiiatc and soil, methods of soil cultivation, 
meadows and jiastures, statistu’s of live slock, number and average size of farms, 
prices of farm lands and annual rental, lisheries, sugar industry, colonial production 
of tobacco and einebona, oonsiunptioii of tobacco per capita, sliipping ainl naviga- 
tion, <‘>oinmer(*e, eiistoms taritf, and statistics of agricultural and other products 
imported into t ho Netherlands. A re]>ort from the I nited states consul at Rotterdam 
is incorporated. 

Monthly crop report, October, 1895 ( E. S. Dept. Agr., Division of Staiistice Ppf. 
121, n, Htr., j}p. 20). — (‘onditiou and average yield of the principal crops in 1894, 
temperature and rainfall, report of European agents, and transportation rates. 

Monthly crop report, November, 1895 (U. S. Dept. Agr., Division of Statiefice 
lipi. IS't, n. eer., pp. 14). — Condition and estimated average yield per acre of the 
principal crops in 1895, and transpoitation rates on fertilizers from the principal 
cities to numerous localities in the Cotton Belt. 

Bduoatiou and research in agriculture in the United States, A. C. True ( E. S. 
Dept, Agr. Yearbook 1894, pp. This paper gives the origin and development 
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of agricultural iustitutions iu the United States^ including the first plans for agri- 
cultural education^ Washington’s message to Congress, agricultural fairs at Washing- 
ton, cattle show in Massachusetts, hindrances to agricultural education cl810-’40), 
revival of interest in agriculture, plans for agricultural education in New York and 
other States, the first agricultural college, the first Morrill act, the events leading 
up to the Morrill act, the origin and development of the U. S. Department of Agri- 
culture, the agricultural experiment stations, establishment of the Office of Experi- 
ment Stations, anti the second Morrill act; and a.n account of the present status of 
agricultural education and investigation in the United States, consisting largely 
of statistics on the colleges having courses in agriculture, the agricultural experi- 
ment stations, and the Office of Experiment Stations, with remarks on the work of 
each of these. 

On the introduction of coursee in dairying in the curriculum of veterinary 
students, OsTKRTA(i (Ztschr, Fleisch- und Milchhyg.f 6, No, 1, pp, IS ), — The author 
argues from the growing importance of dairy questions from a veterinary standpoint 
that the veterinary course should include instruction in milk and its uses. He out- 
lines the following course as embodying the knowledge of dairying necessary to the 
veterinarian: (1) Physiology of milk, with special reference to the effect of breed, 
feed and care of the cow, and other conditions on the fat content of milk; (2) 
handling of milk and the difi’erent dairy products; (3) abnormal milk — (a) milk 
from cows irrationally fed, sick, or treated wdth medicines, and (/>) infection of the 
milk by pathogenic and saprophytic microorganisms; (4) rational milk production 
in general and in milk-cure institutes; ( 5 ) pasteurizing and sterilizing, and (fi) 
milk control — («) on the farm by examination of the cows, inspection of feeding 
stuffs, milking, and the treatment of the milk, and (?>) market and laboratory 
control. 

Yearbook of the Department of Agriculture, 1894 ( F, S, Depi, Ain\ Yeurhook 
1894fpp. CiOS.ph, 7 f figs. This includes the report of the Secretary of Agricul- 

ture, numerous semipopular articles noted elsewhere, and an ap])endix containing 
information on the organization of the Departmout, the exiieriment stations and 
agricultural colleges, agricultural statistics, composition and use of human and 
animal foods, fertilizers and manures, the c'ontrol of injurious insects, grasses as 
sand and soil binders, weeds, and a list of farmers’ bulletins. The volume contains 
a comprehensive index. 

The Yearbook of the Department of Agriculture {Garden and Forest, 8(189,7)^ No, 
400j pp, 421, 422).— kr\ editorial review. 

The British harvest of 1894 {Jour. [British] Bd. Agr,,l ( 1895), No. 3^ pp. 27SS75). 

Agriculture in Victoria {Jour. [British] Bd. Jgr,, / {t^95), No. 3, pp. 284S83).— 
Summary of the final reimrt of the Vegetable Products Commission of the Colony of 
Victoria. 

Exports of British cattle in 1894 (Jour. [British] Bd. Agr.y 1 {1895), No, 3, pp. 292^ 
294). 

Imports and exports of agricultural produce in 1894 {Jour, [British] Bd. Agr,, 
1 {1895), No. 3, pp. Statistics for Ureat Britain. 

Rothamsted memoranda, 1895 {pp. ^7).— These memoranda as usual contain 
statements regarding the origin, scope, and plan of the Rothamsted experiments, 
with summaries of the results of these experiments, to which is a]>peuded a list of 
papers on the experiments published since 1847. 
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Calikohnia Station.— By iiii art of the State lo^^iftlaliire tlio State Viticiiltural 
Comiiiissioii was abolislied on Jaimarv 1, aii<l it8]>ro|)orty, including a library of J,0(X) 
▼oliunos, M’as transferred to the «‘xj»eriinent station. The duties of the cominissioD 
now devohe upon the station, and an appropriation of 1'2,.%()0 lias been given by the 
State for the jiurpovsc of carrying out the (dijeets for whitdi the eomiuission was 
established. 

Minnesota Cou.KtiE ano Si a i ion.— A poultry househas been erected and equipped, 
and experimental and instruetioiial work in poultry, in charge of .). M. Drew, will 
be carried on by the c<dlege and station. The nortluvest suboxjieriment farm, )oc ited 
at Crookston last suininer, has been titted up wdth some coiiimodions farm buildings 
and ]da<*ed under (lu^ Mup»*nnten<leueeof 'f. A. Iloverstad, 1>, Agr., assistant in agricul- 
ture. A subexperimeut farm is to be chosen in thenortheastein ]>artof the State wdth 
H]»ecial leference to growing li<*ld and garden <*rops iii the pine regions. Some for- 
estry work w’ill also be attempted, as well as general and stock farming. The Minne- 
sota dairy school has just < bised a siu’cessful session, with students in attendance. 
The work was earned on in the new dairy house, which pro\ed to he w'ell adapted for 
the purpose. \u agricultural school for women will again he* held in May and .luiie. 

Missoi III Staiion.- ('. M. (’oniior, B. Agr., B. S., has been aiqiointed assistant in 
agriculture. An entouudogical laboratory has been equijiped for the station and 
college, and a horticnltnral laboratoiy has just been completed at a cost of $r>,(K)d. 

New* Jkusf\ Sta i io.ns. — 1 lirector K. B. Voorhees, of the ('ollcge Station, has been 
chosen also director of the State Station. The college farm has been turned over to 
the stations for experimental jiiirposch, ami it is the intention to broaden the work 
of tlie stations in hnrtieiilrure and dairying. A gr^‘enhou^e plant has alrenily been 
erected, consisting of a head house of Iw o stories, 20 by 30 ft. ; two glass bouses, each 
20 by 50 ft., and one 10 by 28 ft. An experinumtal orchard of 5 atTes has also been 
planned to include snuill fruit. A. T. .Iordan has been appointed assistant in horti- 
culture, 

Pknnhyia axia Colleok am> Station, — In Novemher. 1805, ("ol. J. A. Woodw ard 
W'as appointed by the Pennsylvania State (hillege as suiierintendent of its (’hantau- 
qua course of home reading in agrieuitnre. There have been enrolled about 150 new 
nieinhers in the course, including agricultural editors, ]iriiieipals of ]irivate schools 
of a high grade, ami pbysii ians, as well as prominent ami successful farmers. The 
Pennsylvania State Department of Agrimilture has eomniissioned the director of the 
station to conduct experiinonts n]>on the culture and curing of tohaceo. The work 
w'ill he substantially a continuation of that which has been carried on intwoditfer- 
enrfi localities of the State for the ]>ast two years under the general supervision of 
the State. 

SooTU Cauolina Collkoe anj> Station.— L. A. Clinton, assistant professor of 
agriculture in the college and assistant agrieulturist of the station, resigned dan- 
nary I to aoi'ept a similar position at Cornell Pniversity. W. E. A. Wyman, V, S,, 
has been elected veterinarian of the station and will assume his duties the middle of 
February. 
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Personal Mention. — H. Marshall Ward has been elected to the professorship of 
botany in the University of Cambridge, vacated by the death of Professor Bab- 
bington. 

Dr. Kitzema-Bos has been chosen professor of phytopathology and director of the 
Phytopathological Laboratories of the University of Amsterdam. 

Dr. G. Lagerheim has been chosen professor of botany and director of the Botanical 
Institute of the University of Stockholm. 

M. S. Bebb, the greatest American authority on willows, died l)t*oember 5, 1895. 
San Bernardino, California. 

O 
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Tlie question as to the manner in food is utilized in the body 

in the production of eneri^y 1ms received much attention from time 
to time, and 1ms become of added general interest as the investiga- 
tion has advan(‘ed and some x>ractical results been attained. Inves- 
tigation of this (dmraeter is exceedingly intri{*ate, and there is great 
liability to form incorrect conclusions. The point of view is changing 
from time to time with the accumnlation of data and improvement in the 
methods of work. An impartial sammary showing the i)resent status 
of investigation of this subject can hai’dly fail to be of interest and 
value to many. Smdi a review by Professor Zuntz, professor of animal 
physiology in the Royal Agricultural High School at Perlin, and an 
eminent investigator and student in this line, is given in the ijresent 
number of the Record. It is believed that in the main this article can 
be taken as presenting without bias the latest views which have been 
advanced on the subject of metabolism and the production of energy 
in the animal body. 

In these investigations the respiration apparatus has been extensively 
used. Pome of the res] a ration exi)eriments mentioned by Professor Zuntz 
are of a different nature from those of Ih*tteukofer and Voit which have 
been described at length in publications of this Office. In Piofessor 
Zuntz’s experiments a sort of mask was worn over the month and nose, 
or a conne^jtioii made with the bronchial tubes. Air enters through 
one tube, passes through the lungs, and is excreted or respired through 
a second tube. An aiTungement of valves provides timt the air shall 
always be insiured and respired through the respe(*tive tubes. The 
amounts of oxygen consumed and carbon dioxid produced are the fac- 
tors measured, and the relation of carbon dioxid to oxygen gives the res- 
piratory quotient. The determination of the re8]>iratory cpiotient under 
different conditions of food and labor promises to be of great assis^noe 
in studying the metabolism of the nutrients and determiuin g their Tunc- 
tiotts under given conditions. Experiments of this nature have also 
been made in Pfliiger^s laboratory, and in Paris by Hanriot and lUchet 
and by other investigators. 

In regard to the formation of fat from the protein of the foC>d, it will 
be remembered that Professor Pfliiger has for a long time bitterly 

m 
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il»pp<M9ed Voit’s theory that fat coaid be formed from protein. As Pro* 
fessor Zuntz states, this theory was based on experiineuts^made with 
dogs fed upon meat which was assumed to be practically free from fat 
or glycogen. Yoit believed that meat prepared as he prepared it had 
a uniform composition, but this assumption has been found not to be 
strictly true. The nitrogen in the meat was not determined but calcu- 
lated, and this has been a point much criticised. From a careful revi- 
sion of Voif s tignres and l^fliiger’s criticisms of them it would seem that 
in only one case was the food suilicient to permit a storing uj) of any 
reserve material. In this particular case, granting Ptliiger’s objection 
to VoiPs in<‘au value foi the meat fed, and substituting the corrected 
value he suggests, the dog did not excrete all the <*arbon consumed in 
the protein of the food, but stored uj) an apiinnuable amount as fat. 

Perhajis all that can be said now is that the question is still an (qieu 
one. YoiPs woik is not conclusive, but on the other hand it is not 
invalidated by Plliigcr’s criticism. As Professor Ziintz jioints out, the 
evidence would seem to jirovc the formation of* carbohydrates from 
protein, and furthermore that fat may be foimed from carbohydrates. 
Tleiice, ^‘the formation of fat from juotein must also be admitted.’^ 

Professor Zuntz discaisses at eonsulerable huigth the amount of 
energy of the food consuiued which is available for muscular work. He 
gives as Ids opinion that for all mammals the value is ]>raetieally eon- 
staiit, represmiting about .35 per eent of the total energy of the food. 
A nuieh higher value is (juoted from Woltf and Kreuzhage’s experi- 
ments with horses. In the current number of the Kei'ord an abstract 
is given of further ex])erimeuts by Wollf and Kreuzhage with horses, 
from which it will be seen that the value for the meehanieal equivalent 
of food which Professor Zuntz eritieises has been considerably changed 
and does not now differ materially from what he considers correct. 
The animal oigauism considered as a machine is miieh more econom- 
ical than any other kind of X)riine inotoi*. 

One of the most interesting considerations brought out by Professor 
Zuntz is that tlie character of the nutrients nietaboli/ed is inllueiiced 
by the kind of work performed. This differs from oi>iidons w Inch have 
been goiieralJy held. Ptiiiger has iusisf(»d that, provided iiroteiii was 
present, it was the sole source of muscular energy. Others have main- 
tained that (*arbohyd rates were the jiriiieipal source of energy. Pflii- 
ger based his opiidon in jiart on some expcu’iments wdiieb were 
made by Argutiiisky. The work done was carefully measured and 
it was believed that the nitrogen excretion showod the metabolism 
of sufheient protein to acicouiit for all the energy produced. Some 
interesting experiments were made by Paton in Edinburgh which show 
that PfliigePs conclusion was not justified. When work w'as i>er- 
formed tlie metabolism of the jirotein was increased, but the energy 
furnislied by this iiicrea8€*d metabolism of the protein was sufficient 
to account for only 35 per cent of the work actually performed. Accord- 



imrto&u3u S87 

lug to Paten, Argntinsky left out of account the motion of forward 
progresdon, which demands considerable energy. 

The opinion has been generally held that either protein, fat, or car- 
bohydrates could yield energy, and that, provided a comparatively 
small amount of protein was supplied, which served to repair the waste 
tissue of the organism, it was unessential which of the nutrients was 
present, provided only that the necessary number of calories was 
furnished. 

According to Professor Ziiiilz, intense muscular energy must he 
derived from the combustion of piotein. Such mus(*ular exertion can 
not be continued for a long time, though this iactor would be induenced 
probably by the peisonul eharaeteiistics of tlio subject. A greater 
amount of work ])erformed in a mindi more leisuiely wa.\ may be pro 
vided for by the combustion of nitrogen free nutrients. This perhaps 
exi>lains nliy many of th<‘ pooler classes in KuiO]>e exist in coin])ara- 
tive comfort on a diet ulucli aecording to Ameri(‘an ideas is deficient 
in protein. The character and not tlic amount of woik determines the 
sort of nutrients ne<‘essar\. This theory certainly harmonizes with 
observed facts better than any other. 



THK Min'AHOLISM OF NUTRIENTS IN THE ANIMAL HODY 
AND TIIF SOURCE OF MUSCULAR FJERGY. 

Prof. N. Zrxi7, 

JiOifal Jgriettlfural lliqh School^ Ihrlin, 

A scientific treatise on nutrition must have for a foundation the 
clearest ])Ossil)le explanation of the changes whieli the nutrients 
undergo in the organism and the funetion for which ea<*h is flttcMi. 
Scientists disagree upon tliis rpieation, and es])ecially ui»on the way in 
which muscular force is jn odnced. 

Liebig recognized that tlic muscles (which are the agents in ])rodue- 
ing muscular force) are (‘omposed chiefly of protein and tliat they <‘an 
jierform their functions for a long time witliout the addition of new 
material. From this lie coniduded that protein musi he the source of 
muscular iiower — that is, that the muscles produce imndianical force 
because they are broken up into their component parts and oxidized. 

Speck and Yoit disputed this theory when it was found that the 
excretion of nitrogen in the urine was only slightly modiliisl by the 
amount of muscular labor ])erformed, and that there was no simple rela- 
tion between muscular exertion and the urinary excretion of nitrogen. 
But Voit still maintained the idea that the metabolism of ]iroteiu was 
the im])ortant factor in the xiroduction of energy, and in jiroof of this 
advanced th(‘ theory that whether the organism was at rest or per- 
forming labor the same amount of xirotein was metabolized. If mechan- 
ical labor is iwoduced the protein is utilized for this; at otlior times it 
simidy i)rodu<*es lieat. He and JVttenkofer eompared the luetabolisiii 
of protein in the animal bod> to a mill stream; it i)rodiu*es meehaiiical 
labor when it flows over the water wheel, and at other times the energy 
is not utilized. 

Even with these modifications Liebig^s theory can not be acjcepted. 
The maximum energy which the metabolism of iirotein in the body can 
yield has been determined by Itubner * by means of exact calorimetric 
investigations. Very recently tliese estimates have been revised by 
Pfiiiger,- and only comparatively unimportant changes made. On the 
basis of these results it may be assumed that the metalmlism of 1 gm. 
of nitrogen in the animal body xiroduces 150 units of heat, the equiva- 
lent of 11,060 kilogrammeters of mecluini( 5 al fonje. 

' Ztsrhr. Uiol., 21, ]»]». 2r)0, 

^riiiiger^s Arch. Phytiiol., 52, p. 45. 
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and B, Wolff ^ havo made a large number of experiments with 
a draft horse. For a long time the same amount of work was j>er- 
formed daily, and the actual mechankjal equivalent of this and the 
nitrogen excreted in the urine were determined. Assuming that only 
the protein (uin serve for the production of external muscular labor, in 
many of these experiments scarcely half of the work actually done can 
be accounted for. For example, in one exi>eriinent the horse consumed 
for a week a ration of 6 kg. of meadow hay, b kg. of oats, and 1.5 kg. 
of starch, and every day made (K>() revolutions with a circular dyna- 
mometer, producing 2,154,000 kilogrammeters of work. The daily 
excretion of nitrogen in the urine was 108 gm. The formation of this 
amount of nitrogen from protein by <*leavage could have yieldc'd, at 
most. 2,808 heat units — i. e., 1,193,^00 kilogrammeters — whieh is searcely 
half of the work a(*tually performed. The discrepancy is still more 
apxiarent wlien it is reim^nibored tliat the beating of tlie heart and 
brt^athing nquesent a considerable amount of mcehanical labor, which 
increases with inereased external work, and on an average ean be 
scarcely less than 10 p(*r cent of this. 

There can b«‘ uo doulit tliat the iiitrogen-free constituents of the body 
ar4‘ also concerned in tlie iirodiiction of mechanical force, Some inves- 
tigators go still further, and conelnde that oiiIn the latter, and more 
partieularly the are to be looked upon as the source of 

muscular energy. They liken the muscles, <*oinj>(>sed of protein, to the 
metal of an engine, and the luTrogiui-free materials of the food to the 
coal. The coal burned on the grate is tin' sour<*e of the miergy, and 
not the materials composing tlie iinwhine. 

But this oi>iniou is erroneous, for muscular energy «*an be produced 
by the metabolism of ])rotcin only. This has been nrently shown by 
Pfliiger^ ill an exjieriineiit ^^ith a very lean <log fed for many months 
on the leanest meat and re<juired to perform considerable labor, which 
consisted in drawing a cart. The experiment slio\Ned that protein 
alone can satisfy all the fnnetioiis of the animal body, and, jirovided 
the stomach can dig<*st a sntUcieiit ^piantity of it, .ui animal can live 
on protein alone. As is well known, this is true of no other nutrient. 

In this respect at least protein deserves its name, i. e., the ‘Mirst or 
principal nutrient.'’ 

In support of the view^ that the nitrogem-free nutrient s, more especially 
the carlMihydrates, are tin' sourc«* of inuseular energy, it has been siig- 
geste<i that the jirotein molecules undergo such cleavage in tlie animal 
organism that nitrogen-free substances are produced, ami that these 
are the real soun'C of muscular energy. This view is not regarded as 
very jirobable, although there is considerable evidence in its favor. 
Thus, Voit advanced the opinion that fat is formed from protein wiien it 
is supplied in excess. Many experiments were made wiiich seemed to 


‘ JahreHUer. agr. rhem., JiO, p, 5(>4. 

^ mi Uger^s Arch. Physiol., 60, p, 98. 
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pvove tM^ tlieory. Among tbe more important ar6 Pettenkofer and 
Volt’s^ long series of respiration experiments with dogs fed only on 
meat which was considered to be free frpm fat. The conclusion was 
reached that part of the carbon consumed in the protein of tlie meat 
remained in the organism, while all the nitrogen was excreted in the 
urine and feces. If carbon is retained day after day in the organism it 
must be in the form of fat, as it is the only carbon compound free from 
nitrogen whi<*li can be stored up in the body in any considerable quan- 
tity. These ex])eriments have been almost universally accepted as fur- 
nishing jiroof of the formation of fat from protein. Kecently Pficiger* 
has gone over this work very carefully, recalculating the results, and 
has pointed out that the carbon content of the meat used in tlie calcula- 
tions was too high and thetiit content too low. He claims it is possible 
to derive all the fat which was stored up in the organism from fat con- 
sumed in tlie food. 

In some of their experiments Pettenkofer anti Yoit ft ‘d carbohytl rates 
in addition tt) meat. Ptliiger grants that m such eases there is nt) doubt 
that fat was ftirmetl, but ho considers it an erior to assume, as Petten- 
kofer and Vt)it did, tliat this fat was foimed from the iirotein. They 
did not believe that fat could be formed frtmi eaiboh> dratesj but the 
possibility of this has been repeatedly demonstiatetl b> experiments 
since made, aintuig otliers tlitise of Meissl with sNvineJ 

Ptluger claims, as a lesult of hisreealeiilation, that in many eases the 
results of J^dtenkofer and Yoit’s experiments indicate thefonnation of 
fat from carliohydrates. 

Thus, opinions to-day are diametrically oi>posite to those entertained 
a sliort time ago. The formation offal from carbohydrates, which was 
so long disputes], must be accepted as a well pio\enfact; while the 
proofs of thefonnation of fat from ])rotein ai e very much weakened. 

It would seem, tluwefoie, 'well worth while to earefull,\ consider the 
fatds whicli indi(*ate a cleavage of the jiroteun molecule into inol<*cules 
containing no nitrogen. In S(»vere cases ot diabetes considerable <pian- 
titles of sugar are excreted in the urine, <*ven if the di(‘t contains no 
carbohydrates. The sugar must be formeii eitlier from jirotein or from 
fat. It has been shown tliat the quantity of sugar excreted increases 
with incr(*ased eonsumiition of jirotein, but is not atVeeted by the amount 
ot fat consumed. This indicates a formation of sugar from protein. 

It was found a few years ago by von JMeiing ^ that doses of idilorliizin 
will induce an excretion of sugar in the urine at any time with no other 
disturbance of the healthy fmietions of the body. 

Tbe urine of dogs given about 1 gm. of ]>hlorhizin per kilo of their 
weight contains 10 to 15 per cent of sugar; and there is an intimate 

^ZtHclir. HioL, 7, p. 410, 0, j). tlO. ^ 

^J^fluger’s Arch. rii.Msiol , 51, p. 228. 

^ZtHcln Ihol., 22, p. 84. 

* Verhaudl. 5 Pong. f. inuero Med., 188i», p. 185; Verhaudl. 0 Cong. f. iunere Med,^ 
1887, p. 349. 
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oofinectioti between the excretion of sugar and the consumption of pro- 
tein, If given to a fasting animal the excretion of nitrogenous sub- 
stances in the urine iiuireases directly with the sugar excretion. This 
would warrant the <*oncliision that hot!) are derived from the same 
source, namely, jiroteiii. But the proof is still stronger. Wlien a suf- 
ficient quantity orjdilorliizin is given to a fasting animal the organism 
becomes very deficient in carbohydrates. If the animal continues to 
fast and to receive ])hlorhiziu large <|uantities of sugar are still found 
in the urine, quantities which parallel inv<‘Stigations liave shoAvn to be 
many times greater than the total amount of carbohydrates contained 
in the tissues of the organism. The many investigations whicli have 
been made in recent years tm the source of tln^ glycogen of the body 
also furnisli proot* of tlie formation <»f carboliydratcs from protein. Kiilz^ 
has made some of the most careful of these exptaiments. Grlycogen, as 
iHW<‘Il known, is a carbohydrate <'Iosely related to staich. In normally 
liourishi*d animals it constitutes several j»er cent of the total weight of 
the liv(‘r and 0.3 to 1 jxm* cent of tlu‘ weight of mns( les. (llycogen divS- 
axipears after continued fasting, and, as Kiil/ has shown, iiioie lapidly 
from the li\<*r tlian from the muscles. It is ]M>ssiblc to liasten the dis- 
api>eurance of gl.v cogen fl) by giving an animal ]>hlorbi/iu and thus 
removing ‘^ngar, and (2) bv the perfoniiainM‘ of muscular labor. The 
imjiortance of tin* liitt<*r inethuil maybe seen from the following experi- 
ment. Kill/ found that one and a half da}s after the last food was 
consumed tin* livei of a well nourished dog was nearly gly<*ogen free, 
])ro\ ided that the animal had performed muscular labor for 57 hours. 
If no work was doin* the fasting must be continued for 3 or t weeks to 
obtain the saiin* u‘sult. Kiil/ has also shown that glycogen is jiroduced 
wlieii animals which liavc fasted for a long time arc given a diet of 
pure ])rotein. 

It wouhl set*m that glycogen ean be formed and stored up by fasting 
animals from tlie piotein of the organism. The neeessary (‘ondition is 
that the least p<»s>ible muscular labor be performed. Nebelthau,’ a 
pujiil of Kiil/, observed the formation of glyeogen by fasting animals 
under the intluenci* of a number of narcotics, for instanci*, <‘hloral- 
hydrate, ]iaraldehyde, siilfonal, chlorofoi m, ether, and aleohol.' The 
formation w^as particularly noteworthy in the <*ase of chloral hydrate. 
This unites in tin* organism with gly<*uronic acid (a body very nearly 
related to the sugars) and forms urocliloralie acid,‘ winch is excreted 
in the urine. Thus a considerable quantity of carbohydrates is removed 
from the organism.'* All this evidence would seem to jirovc the forma- 
tion of carbohydrates from ])rotein. 

* Festschrift f. (\ liiidwip:, Marburg, 1890, p, 69. TflugoFs Ar<‘h. Ph.vsiol., 24, p. 
70, etc. 

^Halliburton, Text-book ofChem. Physiol, anti J'atliol., p. 110. 

® Halliburton, Text-book of ('hem, ThysioL and Pathol., p. 793, 

Ztschr. physiol. Chem., 2, p.47, 

Ztechr. Biol., 27, p. 247. 
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Since the formation of fat from carbohydrates in the body is also 
proven, the possibility of the formation of fat from protein must also be 
a<dmitted, althouji^h the exx)eriment8 which were formerly considered 
proofs of it have been weakened by Pliiiger’s criticism. 

Many statements have been made above which indicate that car- 
bohydrates can yield muscular energy. For instance, when a dog 
performed miiscailar labor for a few hours almost Jill the glycogen was 
removed from the organism. A<‘cording to Kiilz the surest method of 
elimimiting gly<‘ogen frinn the bmly is to so ])oisoii the animal with 
strychnijie that conimlsions of several hours’ duration Jire produ<*ed. 

The consumption of gly(‘ogen in nius4‘iilar exertion is also proved by 
direc t exi)crimeiit. If nmsculai* contra<*tions are produced as long as 
possible by passing an electric current through the muscles of the legs 
of a frog whicJi has just b<‘cn kille<l, less glycogen will be formed than 
where no inustmlai* eoiitrat tioiis are produced. The same ex])eriment 
can be ])erfornied with the muscles of warm-l)looded animals. 

The corollary to this cxi)eriment consists in paralyzing the iniiscles of 
one of the hind legs of an animal by severing the nervi'S. After a few 
days, investigation sh(»ws that the muscles of the injured leg contain 
more giycogtai than those of the uninjured leg. 

11' the Jiiuscles always <‘onsuine glycogen when iiork is done the con- 
tinual dram must be made good in someway. The source which is 
drawn upon for tliis [uirpose ajipcars to be the sugar of the hlood. It 
is remarkable that under all conditions of nourishinent the blood con- 
tains a small but constant amount of sugar, about O.la i)cr <*ent. The 
venous blood which leaves the muscles always ('ontains a little less 
sugar than (he arterial blood which enters them. Q’his difterence is 
greater when the muscles perform Avork, not withstandipg the fact that 
throe times as much blood jiJisses through them.’ If the blood always 
contains the same i)er< <‘ntage of sugar in spite of the fact that some is 
continually being removed from it by the muscles, sugar must be <*oii- 
staiitly supplied from soim* source. It is gimerally considered that 
this is the glycogen which is stored nj) in the liver; the supply in the 
liver being kej)! up by the sugar consumed in the food. If no car- 
bohydrates are consumed it informed from protein. 

From what has been said it will be se<*ii that inusi ular energy can be 
produced by ])rotein alone, but, on the other hand, that carbohydrates 
in the form of glycogen and blood sugar Jire concerned in its production. 

Whether fat, as such, can also he utilized by the muscles for the pro- 
duction of energy is not known with certainty. It seems probable, 
however, that such is the <*asc, since an animal will live and perform 
work on a diet which contains much fat and very little jirotein. Accu- 
rate measurements of the amount of work ]K)ssible under such condi- 
tions are at present not available, therefore the ojiinion that in these 
cases the energy is riMilly jirodnceil only from protein can not be accepted 
as ihial. 


^ Chauveau and Kaumuanu, Compt. roud., 104, pj). 1126, 1352, X763. 
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Up to the preeeut only the kind of material which is utilized in the 
performance of muscular exertion has been considered. Facts concern- 
ing the quantitative relations which exist have been obtained by two 
methods, one elaborated by Kellner and E, Wolff’, and the other dating 
back to Lavoisier for its eoneeption, and first employed by E. Smith for 
systematic measurements in experiments with man. 

Kellner and Wolff’* proceed as follows: A horse is made to perform 
the same amount of work day after day, and at the same' time the food 
IS so regulated that the weight of the animal remains unchanged. The 
animal must then be in nitrogen equilibrium; that is, the nitrogen in 
the urine is practically eiiual to tlie amount absorbt'u Iroin the food. 
If the work is increased the animal begins to lose weiglit and the excre- 
tion of nitrogen in the urine increases. This shows that some of the 
protein of the oiganisiu is being metabolized. The amount of food is 
then increased until e^piilibriiim is again reached and maintained. If 
this additional l’oo<l consists at one time of jirotein and at another of 
fat or carbohydrate's, it is jiossible to di'termine how much of each 
nutrient is reejiiired to ]>erform a definite amount of work. The results 
obtained by tliis method are not very exact, for many Meeks are neces- 
sary for each experiment, and during this tpiine certain conditions which 
effect metabolism — for instance, temperature — may also change. 

According to Kellner and Wolff*, about off per cent of the mechanical 
eipuvaleut of starch affd fat. as shown by the h*‘at of combustion, is 
utilized by the animal in the production of inusciilar labor. 

The second ela.ss of investigations on the metabolism of energy is 
based njion lespiration e\]M'riineiits. Tlie inereastMl metabolism of 
matter which is necessitated by muscular exeitiou increases the con- 
sumptidn of oxygen and the excretion of carbon dioxid. A study of the 
gas exeliange, therefore, slioiild give mueli inor(‘ accurate results than a 
comparison of the amounts ol food i^onsunied and excreted, since neither 
carbon dioxid nor oxygt'ii can be stored up in the organism in any con- 
siderable quantity. An animal ma> be deprived of iiourishinent for 
several days without much disturbance of the bodily functions; but if 
the supply of ox,n gen is cut off’ for 5 minutes the annual dies. Hiuder- 
iug the excretion of carbon dioxid for any eonsiderabh' time is also dis- 
astrous. Furthermore, respiration increases almost immediately when 
muscular work is begun and diminishes as quickly Mhen the work 
ceases. Five minutes after muscular cxertiou has ceased, although it 
may have bemi long and severe enough to increase the respiration six- 
fold, a healthy animal consumes the same amount of oxygen and excretes 
the same amount of carbon dioxid as during absolute rest. 

The study of the gns bahiiiee therefore furnishes a convenient and 
accurate method of studying the increased consumption of material 
which is demanded by rnusi'uhfi- exertion. The ratio to each other of 
the oxygen consumed and carbon dioxid excreted gives the so- 
called respiratory ipiotieiit. This may liiruish valuable information 


^LanUw. Vers. Stat., 21, p. 19. 
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conceniiag the nature of the materials which undergo metabolism iu 
the organism. 

JRegnault and Ueiset* have shown iu their classic ^‘Remrohea mr to 
respiration^' that provided the time of the exjmriraent is long the char- 
acter of the food is pract ically the only thing which influences the respir- 
atory quotient. Tn other words, the respiratory quotient is the ratio 
ot the oxygen necessary for the combustion of the food to the carbon 
dioxid produced. 

In tlie (‘oinbustion of carbohydrates the amount of oxygen consumed 
is just e(iua] to the (quantity of carbon dioxid produced. The quotient 
is therefore 1.* In the combustion of animal and vegetable fats it is 
about 0.7, and of protein about O.H. This last llgnredoesnotrepresent 
the complete (*ombustion which is obtained, for instance, in an elemen- 
tary analysis, but the combustion which a<*tually takes x)lace in the 
animal body, in this (*ase an intermediate product (urea) is formed and 
excluded in the urine. 

The exxieriments of Lehmann and Ziintz^ have shown that the respir- 
atory quotient ot* a normally nourished horse doing no wwk is 0.05. 
This indicates that iirincipally carbohydrates are oxidized. When 
work IS done the result is very little affected, usually being lowered a 
few units in the second decimal jdace. This shows that the increased 
oxidation produced by muscular work increases the imdaboliMu of pro- 
tein, fat, or both, a \ery little more than that of the carbohydrates. 
If the metabolism of carbohydrates was increased, the respiratory ciuo- 
tient would become nearer 1. This disposes of the theory that carbo- 
hydrates are the only source of muscular energy, 

When no work is <lone and the re8inrator\ (piotient is low (0.7 to 0.75), 
it IS probable that fat is tin' xirincipal substan(*e which is metSbolized. 
Such a respiratory <|uotient is never found in experiments with horses, 
but has been observed by Zuntz and Katzenstein * in many exjieriinents 
with man and dogs, eitlnw fasting or on a diet of meat and fat. In 
this case, it work was done the respiratory quotient became greater. 
This shows that the relative amount of (carbohydrates or protein metabo- 
lized lias iiicr^'as('d. 

When the nutrienis are metabolized in such a ratio that the respira- 
tory quotient has a mean value of about 0.8, it remains unchanged when 
work IS doiKx This would S('em to indi<*ate that the relative quantity 
of nutrients metabo]iz('d had remained unchanged, or it might also 
induiate that the amount of inotein had changed, for if jirotein alone 
was metabolizi^d the quotient would still b(* 0.8. Iu this case, there- 
fore, no definite (conclusion (‘ould be drawn. 

The (jiiestion of tlie most suitable proportions in whhdi to coWlbine 
the nutrients in order that tlie gieatest amount of muscular labor may 

^ — 

'Anil. Chim. «‘t lUiyH., Her. 3, 20, p. 402. 

-Lau<l\v. .fahrb., lS9f, p. 143. 

'Pflilgcr’s Arch. Pbysiol., 49, p. 865. 
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be produced will be referred to again. It is desirable first to consider 
briefly the quantitative relations which exist between the consumption 
of nutrients and the production of work. 

In the work which a horse ordinarily jierforms tlie total muscular 
energy may be separaU^l into two factors. One, which may be directly 
measured, represents the amount of energy expended in drawing or 
raising a load. The other represents the amount of internal muscular 
energy which is employi^d in for>vard progression, and is not available 
for external work. That tliis last factor may represent a considerable 
X>ortion of the total energy may be deduced from Kellner’s e\i>erirnents,* 
liy the methods einjdoyed in problems in meehanics he endeavored to 
resolve the total force e\j)ended in locomotion into its component jiarts. 
Deductions of this sort, however, can not yield very a<*ciirate results. 

Ill a recent piiblh*ation E. Wolll* has employed another method in 
computing the energy (»f forwaid progrcvssion of an animal doing no 
work. According to his calculations it is tMpial to one half the prod- 
uct obtained by multiplying the weight of the animal by the scpiareof 
the velocity attained. This presupposes tli(‘ fact that the tota vital 
force emphneil in motion is produced ane^^ at each step, and further 
that the velocity attained at each step is all (‘\pemled in overcoming 
the resistance to motion ofiered by the surface passed over. 

This siijiposition may ]>erliaps bold good for walking, but for trotting 
and gallojiing it is (*ertainl> incorrect, since it is not possible to 
instantly arrest such ra]»id motion. As a matter of fact VVoltt* admits 
that his results for animals in rapid motion arc too high, 

Leliniann and Ziintz^ computed the energy e\[)ended in locomotion 
from the amount of oxygen (‘onsumed. They determined (1) the amount 
of oxyH^n consumed per minute by a horse doing no work, (2) the 
amount consumed for locomotion when no load was drawn, and (3) the 
amount consumed wlum tlie same speed was maintained and a known 
load was drawn. In some of the experiments the horse traveled up an 
incline instead of drawing a load. In this ease the amount of work 
done each moment can be deteriiuiied by multiplying tlie altitude of the 
imdiiie by tlie weight of the animal. 

The increased consumptum of oxygen wlum work was combined with 
locomotion shows how mu<*h was really lequired for the amount of work 
done. From this the amount of oxygen per kilogramineter of work can l>e 
calculated. The amount of oxygen vmned a little with the character of 
the work. It as also somew Imt dillereut for dilbwiit individuals. For 
instance, in the case of a rather light East I'russiau horse poor m tiesh the 
oxygen consumption per kilogramineter of work ]>erfornied m climbing 
an ificliue was found to be 1.32 1;0 1.34 cc., and a slightly larger ciuantity, 
1.35 to 1.37 oc., for the work of drawing a load. In the case of another 
horse of more compact build and less active disposition the somewhat 

‘Laiidw, .lahrb., 8-13 ami 16, Sup, 3. 

^baudw. Jahrb., 1894, p. 143. 
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higher result, 1.52 cc. per kilogrammeter, was obtained. In the case of 
the first animal the oxygen consumption per kilo live weight was 0.81 
cc. for the motion of forward progression when no other work was 
done. In the case of the second animal the amount was only 0.68 cc. 
The curious fact is noticeable that the horse which required more oxy- 
gen for the performance of external work required less for forward pro- 
gression. As would be expected under these conditions, each animal 
required about the same amount for the performance of moderate labor, 
equal to about 75 kilogranuneters i>er second. For more rajud motion 
over the same distance the oxygen consumption was increased. The 
first horse recjuired about U7 ])er eent more oxygen when trotting than 
when Avalking, and the secoinl about r>0 per eent more. This large dif- 
fereiuje between the two horses is not surprising, sine<^ horses trot very 
differently. The soeond horse at each step threw the center of gravity 
forward much more than the first. He was a so-called “high-stepper.^^ 

By comparing the amount of* oxygen re<piired for forward progres- 
sion with that whi(‘]i is necessary to produ(*e 1 kilograinmeter of exter- 
nal work the ainoiuit of ejiergy expended eau be determined. The 
horse which retpiired 0.68 c<5. of oxygen ])er m<‘ter for forward progres- 
sion required 1.5U cc. ])cr kilograrnineter of external imis(*iilar work. 
Forward progression lu^juired per meter, therefore, 0.45 kilogram- 
meter of energy. The forward progression of a Imrae weighing 500 kg. 
M^ould therefore be ecpial to 22.4 kilogi’am meters for each meter traveled. 

From the comimsition of the food consumed the amount metabolized 
per liter of oxygen consumed can be ealeiilated with the aid of the fol- 
lowing (lata: 

Oxidation of 1 ^m. innsonlar tisHue rofinireH ^rn. oxygen and protjucea 4,047 
calories. 

Oxidation of 1 gm. aniniul fat requires 2.910 gm. oxygen and prodneOH 0.t23 cal- 
ories, 

(Oxidation of I gin. grape sugar requires l.(K»7 gin. ox>gcii and produces 3.092 cal- 
orics. 

Oxidation of I gm. starch requires 1.18.5 gm. ox.\gen and jtroiluees 4.123 calories. 

Since one calorie is the equivalent of 125 kilogranuneters, the mecliau- 
ical equivalent of the lieat ])roduced can be easily computed. 

In Zuntzand Lehmann’s exj>erinients, if the eahadations are based on 
the (q)m])osition of tlie food, the consumption of 1 liter of oxygen should 
yield 2,155 kilogranuneters of energy. The 1.5(> ec. of oxygen wdiich 
one of the horses actually rcijuired for tlie production of 1 kilogram- 
meter of external muscular work would be sufihdent theoretically to 
produce 2.S95 kilogrammeters. The food (consumed is utilized for the 
produ(3tion of external inuscnilar energy in the ratio of 1 : 2.895, that 
is, 34.6 per (‘ont. This value seems to be very nearly constant for all 
mammals. 

L nder the direcition of Zuntz, Katzensteiu * investigated the oxygen 
consumption of mart when walking on a level or up an incline* It was 

‘ Piiiiger’8 Arch. Physiol., 49, p. 365, 
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fonud that 1 kilogrammeter of mechanical force when expended in 
climbing required 1.19 to 1.50 oc. of oxygen, and motion of forward pro- 
greBsion recjuired 0.11 cc. of oxygen per kilo of weight of the individual 
for every meter traveled. In the performance of other kinds of labor 
man does not utilize the energy of the nutrients (juite so well. In turn^ 
ing a lathe 1 kilograinmeter of work required 1.0<> cc. of oxygen. 

The fiKMl which required 1.435 cc. of oxygen to produce 1 kilogram- 
meter of energy expended in walking should produce theoretically 2.84 
kilogranimeters. in other Avoids, about 35 per cent of the total energy 
of the food is available for external muscular labor. This is about the 
same quantity obbiined in the experiments with horses. In a small 
number of experiments made Avith dogs ]>ractically the same value Avas 
obtained. Therefore, the conclusion is drawn that this value holds 
gO(Kl for all Avarm bloodcd animals. (Comparison shows that the animal 
organism utiliz(‘s the energy of food ftu the ])rodu(*tioii of external 
muscular work imndi more thoroughly than an engine utilizes the energy 
of fuel. A steam engine ordinarily transforms only about 5 |>er cent of 
the energy represente<l by the fuel value, of the <*()al into me(dvaiiical 
poAver, although some \^ery caiefully constructed engines furnish 15 
l)er cent of the en(‘rg\ of the fuel. The animal organism utilizes about 
Beveu tiuies as much of tin* energy of the hnul. 

As w^as pointed out above, Kellner and NV(»11V calculated that the 
utilization of the energy of the nutrients Avas even better, but consid- 
ering the uncertainty of the nu*tliods enqdoyed their tigurescan luii*dly 
be ace(‘pted in plac(‘ of those Just <iuoted,^ 

Using th(‘ units which Inne been gi\en, it is a sim]>Ie matter to eal- 
culate how' much muteiial is actually metaboli/ed when an animal 
travels a gi\en divstance or performs mechanical labor — ]U'ovided the 
amount of w'ork done in each ease can be estimated Avith reasonable 
iuicura<*y. It must In* said that ev<m when an animal perforins no 
external muscular labor, nutrients must still be metabolized for the 
prcHluctiou of eiuugy. This energy is reipiired for the beating of the. 
heart, the. muscular m<»vcments of respiration, and in much greater 
degree for the processes of digestion. Aceurat«' measurements Inue 
been made of the energy (»xiK*ndeil in digesting food. The increase in 
the consuiiiptioii of oxygen Avlieu f<K>d is <*hew cd has also been deter- 
miiUHl and found to be e<]ual to 5J to 51) ])er cent of the amoiiiit eou- 
sumed when iu> work is done. 

It is well know n that it takes a horse much longer to chew 1 kg. of 
coarse fodder than the same amount of grain. It has been found that 
the oxygen coiisumptioii increases 11.4 liters for the labor of chewing 
1 kg! of oats, 7.7 litms tor 1 kg. of corn, and 33,7 liters for 1 kg. of hay. 
Prom these ligures the ipiaiitity of nutrients which must be metabolized 
to carry on the w’^ork of chewing can be calculated. For oats it is 

‘ Seo now work in band w. .Jahrb., 24 (1895), No. 1-2, px>. 125-271, and abstracted on 
p« 610 this uujnbcr of the Kocord. 
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found to be 2.8 per cent of the total quantity assimilated, for corn 1*4 
per cent, niid for hay 11,2 per cent. Closely connected with the labor 
of chewing and swallowing is that exi>endod in the muscular mowe- 
ments of the stomach and intestines and in the secretion of digestive 
juices by the various glands. The amount of this work as well as the 
material necessary to maintain it may in a way be estimated by com- 
paring the incri^ascd (*onsumption of oxygen during the few hours 
immediately following the consumjition of food with that observed 
during Ininger. It might be thought that this increase was due to the 
presence of tlie nutrients taken into the circulation; that is, that the 
nutritive materials used wn^re iiiereased w ith the amount supplied, as 
ill the case of the fuel plac'ed in a stove; but this comparison is not apt. 
The amount of oxidation in the organism is influenced solely by the 
amount required for pei forming labor or producing heat, and not at all 
by the amount of nutrients wdiich may be jiresent. This has been 
shown by voii Mering and Zunt/.' Thev introduced solutions of nutri- 
ents in considerable (]nantit> directly into the blood of animals and 
found that the consumption of oxygen was not at all in(‘reased. ^The 
extra nutrients ^wcTe stoned up by the animal as reserve material. 
Therefore the increased oxygen consumption immediately after eating 
ean only be ]»r(Hlu<*(Ml by the labor of digestion. 

In feeding with a normal mixture of oats and hay the increased oxy- 
gen consumption is 10.7 i)cr cent, and w^hen ha.\ only is fed, the amount 
being just sutiicieiit to maintain the animal and jierinit a very little 
work to bo done, it is 10.8 jier cent in excess of the amount of oxygen 
consumed when fasting. In this (*ase also it may be seen that the 
bulky hay requires more energy for its iligestion than the more concen- 
trated fooil. 

It is evident tliat the unequal “ease of digestion" materially changes 
the nutritive value of feeding studs from the values which are derived 
simply from their chemical composition. The nutrients wdiich are assim- 
ilated from coarse foddiM* yield tlie organism about 20 jier cent less avail- 
able eiuTgy than the same amount assimilahnl from grain, since the 
coarse fodder requires so much moie energy for its digestion. 

Respiration experimentsfiirnish accurate iiilormation concerning the 
quantity of nutrii^nts which is lequired foi* the perfbi’niance of various 
kinds of work. They show’ more clearly than any jircvious methml how 
much of the energy of the assimilated nutrients is available for the 
organism after the labor of digestion is acc^oinplished. They give no 
information, however, as to wdiat combination of nutrients is best suited 
for the imsluction of the greatest imssible amount of muscular energy. 

The general practice^ of feeding work animals a ration rich in protein 
is in harmony with PHiiger’s observations. The dog which he fed for 
months on meat only was able to perform severe muscular labor. Often, 


Plluger’H Arch. Physiol., 32, p. 173. 
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bowev^r, eveu dogs could not digest a sufficient amount of protein. On 
a diet of protein the digestive juices which are adapted for the assimi* 
lation of fat and carbohydrates are not utilized. When it is desired to 
feed ail animal a ration which will give the maximum amount of work^ 
a combination of nutrients must be selected which will utilize all the 
energy available for digestion. Care must be taken also not to feed too 
much coarse fodder, since it has been seen that such food materially 
increases the labor of digestion. On the other hand, coarse fodder must 
not be omitted altogether. Oraudeau and Leclerc* have shown that 
disturbances of the digestive organs are iiroduced when horses are fed 
entirely on grain. At all events, grain should form the greater part of 
the ration of horses which perform severe work. The question as to 
whether oats or beans are to be preferred to maize, which contains more 
nutrients in a given quantity, but less inotein, would seem to depend 
entirely upon the kind of work to be done. Kellner and Wolffs found 
that the slow but long-continued labor of drawing a load was endured 
with no bad after efteets when the foo<l consisted entirely of carbohy- 
drates or fat. 

Thus it would seem that there is no peculiar value in food material 
very rich in prot/cin. The principal requirement seems to be to supply 
an abundance of food whic h can be easily digested. The case is dif- 
ferent when the, animal must perform intense muscular labor for a short 
time, as in the ease of saddle or driving horses traveling rapidly. 
Here various conditions unite to render a large supply of protein 
necessary. With such animals it is often the case that the respiration 
does not keei) ^y\th the enormously increased demand for oxygen. 
As soon as there is a deficiency <»f oxygen in the tissues there is an 
increased metabolism of jirotein. 

Oppenheim* has shown by exjieriments, in which he was himself 
the Hubjeet, that whenever muscular exertion is increased until breath- 
ing bewomes labored the metabolism of jirotein is also increased. A 
greater supply of protein should therefore be ju-ovidcHl in such cases. 
An abundaiH‘e of ])rotein is useful in other ways in the production of 
intense muscular energy. It is known that when muscular labor is 
IHsrformed organh* acids — sannilactic acid, for instance — are produced. 
If these acids accumulate in the blood tlie ability to i>erfbrm work is 
diminished. Lactic aehl produces weariness. Its presence lessens the 
productive power of the inustdes. The aidd produced by the muscles 
in activity and carried into the blood is in part oxidized and in part 
neutralized by ammonia which is formed from protein. It is natural 
to suppose that the marked diminution in the alkaline character of 
the blood would not occur as readily as it does when the diet is rich in 
protein. This question has recently been carefully investigated by 

*Etudos experimeutaloH but ralimontatiou dii cheval de trait, 1883, 18 >7, aud 1889. 

*Laiidw. VeTB. Stat., 11, finp* HL 

®PflHger*s Arch. Physiol., 23, p. 446. 
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Oolinsteia.’ As was the case in earlier observatioits, he^ found that 
with herbivora (rabbits) muscular labor caused a much greater diminu- 
tion of the alkaline character of the blood than with carnivora (dogs)* 
With the latter the diminution was less for the same amount of work 
in proportion to the richness of the diet in protein. 

These investigations also show that much iirotein is required if a 
great amount of work must be done in a short time; and further, when 
more severe Avoik must be iierforimnl, but in a more moderate manner, 
even though the total amount ])er day be greater, it is not n<>>cessary 
that the quantity of protein in the food be very large. 

Tlie same conclusions bold g'ood for man. Ijaborers who perform a 
great amount of work per day, but at no time of a very intense char- 
acter, are ^vell nourished on a diet wliich is not very rich in protein, 
provided the diet be abundant and easily digested. As an example 
may be cited the (Chinese and dapancse laborers, whose diet consists 
priucijially of rice. On the other hand, athletes vlio endeavor to per- 
form for a short time the greatest possible amount oi' muscular labor, 
as in running, rowing, or similar exercise, always select a diet rich in 
protein. 

The fact that factory operatives, who work steailil^ and show much 
endurance, can perform a greater amount of work on a diet rich in ani- 
mal food than on bread, potatoes, and the like, is not wb<»llyor perhaps 
principally explained by the faet that the animal food contains more 
protein. It is jirobable that here also the same reason holds good as 
in the case of coarse fodder and gram. Vegetable food ])rovide8 the 
human organism a large amount of ‘M)allast’' which can be digested only 
with difficulty, or not at all. When the work of digestion is increased 
the amount of energy available for external muscular labor is dimin- 
ished. In addition to this the digCvStive organs, wlien such demands 
are made upon them, require a greater supply of bloo<l, therefore the 
amoutit which can circulate through the inus(*les is diminisheil. 


Virchow's Aich. path Auat. iiud ehv«i<>l., 
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CHEMISTEY. 

On ammonium-manganese phosphate and its use in the volu- 
metric determination of phosphoric acid, Lii^deman and Mottbu 
Chem. Parin^ Pi-li (/^^>.>), Xo, 10^ pp, — Tlu‘ i)rinciple 

of the method ])roi>os(*d consists in se])arating the idiosplioric ludd in 
the form of anunoniuin inaiif^anese phosphate, oxidizing’ the man|:*ane8C 
and determining^ its amount by the iodouietri(* method. From the 
flffures thus obtained and the knowii composition of the aminouium- 
manp:an<*se jdiosjihatt* the phosphoric acid is calculate. 

Tljc method is conducted as follows: To oO ce. of a solution of the 
pbosphati* eontainin^ about 100 m;ii\ of phos]>horic acid add 10 cc. of a 
liO per cent solution of ammonium chlorid. 10 ce. of ammonia, 20 cc. of 
a solution of citrate of ammonia eoutaininf^ 150 gm. of citric acid and 
500 ec. of iimmonia in 1 litiw of ater, and 25 cc. of a 2A per cent solution 
of crystallized suli>hate of manj^anese. Then boil the solution for 5 
minutes, and after cooling, filter and wash rapidly the beaktu* and 
preeipitat(‘ with 100 ec, of a 0.5 per cent solution of ammonium chlorid. 

If it is desired the precijutate obtained may be dissolved and phos- 
phori<‘ acid determined by the ordinary molybdic method. Otherwise, 
dissolve the i)reeipitate in dilute hydrochloric acid and collect the solu- 
tion in the laniker in which the pre<*ipitation was made. Dilute the lil- 
trate with 250 to 51K) ce, of water, add 1 to 4 cc. of ])eroxid of hydrogen, 
followed by 20 ce. of a 10 per cent potassium hydrate, and boil the whole 
for 10 minutes to expel excess of peroxid. After cooling, add 20 cc, of 
20 per cent hydrt^chlorie acid and allow to stand for a few minutes 
in order to destroy the alkaline peroxid, add 20 ec. of a 10 per cent 
solution of iodid of potash, and titrate immetliately with sodium hypo- 
sulphite. 

The principal error in this method appears to be a constant one, due 
to solubility of the ammonium -manganese phosphate. Experiments 
indicate that the results by this method should be iuereased by 4 mg. 
In a large number of determinations of pln>sphoric acid in sodium 
phosphate the results by this method agreed fairly well with the theo- 
retical percentages, and in case of natural ])hosphates with the amounts 
shown by the ordinary method, although they were slightly lower, 
especially with the natural phosphate. 


661 



5$S iRxpmiumr i^ation bbcoed. 

The determination of phosphoric acid by the molybdate 
method, H. Neubatjer {ZUchr. anorgan, Ohem,, 10 (1895)^ No» 
pp. 6O--O0 ). — The article is mainly a study of the loss of phosphoric 
acid from volaiilizatioii on the ignition of magnesium pyrox>hosphate. 
The author claims tliat the results should be corrected by tlie follow- 
ing formula: 

A"=: (n-70) 0.021, 

in which n denotes the weight in milligrams of magnesium ])yrox>hos- 
X)hate found. 

Correction is especially recommended for weiglits of magnesium pyro- 
phosx)hate gi eater than 0.27 gm. unless precautions are taken to actually 
collect ami weigh the ]>hosx>horic* acid volatilized. For quantities ol 
magnesium pyrophosphate h‘ss than 0.07 gm, no eorreetion need be 
a}) j died. 

The author does not deem the use of the (looeh eruciide advisable 
for e<dleeting ami igniting the ammonium-magnesium pliospluite. lie 
calls attention to the slowness of jirecijutation by tlie ordinary mag- 
nesia mixture with stirring, the necessity of 1 liour's ignition of the 
precipitate at a full glow, and the danger from the absorption of sul- 
phur by the magnesia on the crucible Iid when gas is used. Alcohol 
burners are re<*oiiimeiKhHi instead of gas lamps, — (’. l. r arsons. 

On the decomposition of silicates by means of boric acid, V. 
Jannas(^ii (7/cr. deui, c/nw. 6V«., ‘ 7 S’ (/s, 9 ,>), Ac. /r, p. 2S'22). — One gram 
of the linelv -powdered silicate is mixed with o orb gin. anhydrous boric 
acid and intensely heated lour 20 minutes. Tlie fused mass will be 
found almost entirely soluble in hot water ami ah'olnd. Tliis solution 
is evaimrated repeatedly with addition <d’ liydrochlorie acid ami methyl 
alcohol to exxiel the boric acid, and the analysis linislied in the usual 
way, — A. M. PETER. 

The determination of nitric nitrogen in the presence of or- 
ganic nitrogen, T. Ppeiffer ami H. Tjiuu»mann (Landtr. Tm. Statj 
46 (1895), No, i, pp, 1-20 ), — The methods of determining nitric nitrogen 
in the jireseiice of organic* nitrogen were studied with especial reference 
to urine and liquid manure. The following method was worked out 
and IS recommended as best adiijited for the juirpose: Fifty (Milne cen- 
timeters of the liquid to be examined is lieated with 10 gm. of sixlium 
hydrate iii a LiiitTi(*r pressure Hask at 120 to IHO^^ 0. for about H 
liours. When eohl tlie contents are tillered and tlie jireeipitate washed 
and dried. The liltrate is diluted with water in a distilling liask, boiled 
until the ammonia has been expelh*d, the j)recix>itate added, the filter 
washed with acetic acid and water, and tlie reduction conducted with 
zinc-iron in tlie ordinary manner. Oare must be exercised in distill- 
ing to avoid frothing. Following this method 99,7 to 101.2 per cent 
weighed quantities of nitric nitrogen were recovered in 4 trials. 

The addition of peat litter of known comxiosition is recomiuended in 
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tbe sibmpUng and analysis of farmyard manare, night soil, eto* — F* w. 
WOIX. 

Eacaminatioxi of ttitrogenons organic bases of seeds, oil cakes, 
and tubers, E. Schulze {Landw. Vern, 46 {189.1)^ No. pp. 
27--35 ). — The author deseribes 3 different methods adopted by him- 
self and assistants for the determination of nitrogenous organic bases 
(choJin, betain, trigoncllin, stachydrin, arginin, guanidin) in seeds, oil 
cakes, tubers, and plants of agricultural importance. — F. w. woll. 

Contributions to KUhn^s method of artificial digestion of 
nitrogenous food stuffs by pepsin solution, A. Kohlek, F. Earn- 
STEIN, and W. Zielstouff {Lamhv. Tm*. 46 (1SV5), No. 2 j\ pp. 
193-200 ). — According to tlie results gi\en in the paj>er, hydrochloric 
acid may bo added to the pepsin solution in 2 portions without influ- 
encing the solubility of tlie nitrogenous components, and the treatment 
with ether previous to the digestion is not strictly necessary. In the 
case of 8 diflereiit fodders the results M ere higlier in amount of nitrogen 
remaining undissolvcd Mdicre no ]n*evious extraction had been made, 
the differences being, Innvt^ver in the opinion of the authors, without 
signilicanee. — r. AV. avoi.l. 

Quantitative estimation of cellulose, (1. Lan(?e (Ztachr. angew. 
Chern.y 189^<f Nit. 19. pp. — The authors methoil jmblished in 

1889^ has be(‘n but little modilied, and is as follows: From o to 10 
gin. of the subwstance is jdaced in a large, wide, poreelain crucible, 
moistened with wnttu', a threefold \\<‘ight of potassium hydrate free 
tVoin nitrate added, and tlu* M'liole covered Mitli 20 (‘c*. of ivater. The 
crucible is then ]dac(Hl in an oil bath, taking care that the level of the 
liquid within the cru<‘ible is the same as that without. The tempera- 
ture of the bath must bo carefully controlled. The contents of the 
crucible should be stirred back and forth, es])ecially when the frothing 
begins. The oil liath is luxated up gradually, and the reaction is soon 
at an end. The crucible is now closeil ivitli a cover hav ing a hole for 
the thermometer, and the whole kept f(»r 1 hour at a temperature of 
175 to 18(P O. After this it is cooled to 75 to 89 , the contents of the 
crucible dissolved in 75 ce. of hot water, cooled, m idilied with sul[)huric 
acid, turned into a centrifugal tube, made slightly alkaline with sodium 
hydrate, Miierebyonly the e(*IluIose reinaiiis undissolved, and the cellu- 
lose separated ill a centrifugal machine, which is used as quicker and 
more convenient than flltration. The liquid is turned oft*, the cellulose 
broken up with a rod and again separated from hot water in the cen- 
trifugal nnudiine. Tlie cellulose is finally washed with water, alcohol, 
and ether, dried, ueighed, and ignited in the usual manner. Duly 
substances rich in fat need be previously extracted with ether, A 
clear white final product is obtained which contains only a very little 
nitrogen. 

Extensive comparisons with the Weende method, rioldefieiss method, 
I Ztschr. phy&iol. Cheui., 14, No. 3, p. 283. 
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and the modified method of Hoflhieister ate in its favor, although the 
results agree fairly well among themselves. Better duplicates ate, 
however, obtained by this method. Schul Ws method gave too low 
results. — 0. l: x^arsons. 

The determination of dry matter in peat, H. Puohner {Landw. 

VevH, Stat.j 46 (lS95)j Ko, ^-5, pp. — The author shows that 

the method used in drying peat and humus soils has a marked influ- 
ence on the perceidages of moisture obtained. It is not possible to 
reacli constant weight by drying samples of peat at higher temi)era- 
tures (100 to lOo'^ (\) for a certain length of time, ami i)erhaps not for 
any length of time. When kex't in a desiccator the dried samples 
increased in weigh! periodically. Drying in vacuo and cooling over 
X)hos]>h()ric anliydrid is recommended, but is very lengthy, retpiiring in 
some cases 30 days bcd'ore fauly constant weight was obtained . — ¥, w. 
WOLL. 

The composition and analysis of condensed milk, T. H. Pear- 
main and i \ (i. Moon {Analyst. (/(S<>7), .Vr>. The authors 

state that condensed milk was first x)iepared about They divide 

the various kimls into lelasses: (1) Pnsv et*tened milks; (U) sweetened 
milks; (3) s^^eetened ])artly skimmed milks; (4) sweetened skimineil 
milks. Th (‘3 give th(‘ tabulated results of analyses of 50 sain])les of 
such milks by the following method: WiOgh 10 gm. of the milk and 
make up to 100 (‘c. For total solids, 20 cc. of the solution is evax>orated 
in a ]>latinuin dish and dried to constant u'eight, wliich nspiires about 
6 hours. 

Ash is determined in the residue by igniting at low lieat. 

For protein, 10 ce. of tlie solution is eva])orat<‘d to dryness and the 
nitrogen determined by the Kjeldahl method. 

For milk sugar, 10 ec. of tlie solution is made up to JOO c(*. by the 
addition of 40 e(*. of water and 50 cc. of aiiimouia, and the sugar deter- 
mined by Pavy’s method. 

Fat is determined by tlie Adams method in 10 <r. of the solution. 

The authors get satisfactory results for fat by using the Leflmann- 
Beam maidiine, when tlie follo\wiig procedure is closely followed: Kuu 
10 cc. of the solution into the bottle, add 5 cc. of the hydrochloric-acid 
fusel-oil mixture, shake well, and add 15 c<*. S5 ])er (*ent sulphuric acid 
Mith agitation. Add suflicient of a hot mixtun* of sulphuric acid aud 
water (1:2) to bring the topot tlie liquid nearly to th<^ zero mark, whirl 
the bottle tor 3 minutes, ])la(*e it in the water oven for 2 or 3 minutes 
and whirl again, when all the fat will be obtained. — n. w. KiLaoRE* 

Note on commercial condensed milks, A. 11. Allen {Analyst^ 20 
{1895)^ J^o, 25/, p, 2/ /). — The autlior calls attention to the change in 
composition of condensed milks by comparing the results attiiined by 
himself on 20 samples in 1891 with those of Pearmain and Moor (see 
above). He states that the fat in whole milk is equal to or somewhat 
greater than the proteids, and a comparison of those gives evidence ^ 
to the removal of a portion of the cream. 
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In maldii^g condensed milk the condensation is never more than 3 to 
1, and the author regards as particularly objectionable the directions 
to dilute with 6 to S parts of water to restore the milk to its original 
concentration. — b. w. Kii^aoKK. 

Ejcaminatioii of milk (Ztschr. Nahr. Uniersuch. nnd Eyg., 9 {1695), 
No, 22, pp, .V4.7~.747). — Tlio pai)er gives the inetho<l« of milk analysis 
lulopted by the Association of Hwiss Aualyti(*al f3heinists at their con- 
vention in 1895. The milk standards adopted were: Specific gravity 
of milk at 15o (\, 1.029 to 1.951, of milk serum 1.027 to 1.050; mini- 
mum content of fat 5 per cent, of solids 12 per cent; minimum acidity 
(Soxhlel -llenehel method) 45'^. — f. \v. woll. 

On the determination of specific gravity of clabbered milk, 
li. EiOHixiFF (MiUh Zi(],,2i (i-^'H), A'o. i>p. 77 ^z-;m^). — The author 
recommends WeibullV method for the d(*termniation of tin* specific 
gravity of clabbered milk ami buttermilk {K, S. lb, .I, j>. Oil; (>, p]>. 11 
and 189). Ammonia of known specific gra\ ity is added to the milk in 
ihc]>roport!on of about 1 : 10. The mi\ture is well shaken and its volume 
and specific gravity determined. The formula given is: 

.... V. > — \ . z 

S[n gr. ul milk= { 

> V 

In which A" =• volume of mixture, gr. of mixture, volume of 

liiiinionia added, and z=sp. gr. of ammonia. 

The specitii' gravity ol‘ the mixture may be taken either with a 
hydrometer or a jnenometer, and may la* eoive<*ted to 15 O. by the use 
of the spiMdlie gra\ it\ tables for milk pio\id4*d the tern pea a tn re does 
not exceed 18^ 0 . — f. w . woll. 

Method cf obtaining fat in cheese for examination, Henzold 
{Milch Zt<j„ 2/ An. i7, pp. /' >7k 7 *'7). — Three hniidreil grams of 

cheese, cut in ])ie<*es of (he size of a pea and nibbed in a morbir, is 
shaken in a Nvide-inoutheil (hmk >vith 700 <*<•. potash lye, tamtaiuing 50 
gm. )>otassium hydrate to the liter, which has la'en warnuMl to 22^^ (\ 
After 5 or 10 minutes the cheese is dissolxed and the fat floats on the 
surface of the s^dulion as small lumps wdm h ma> be united by gentle 
shaking. Sufheient cohl w ater to bring the fat ii]> uito (he neck of the 
flask is then ailded, and the fat taken out with a spoon. It is washed 
with water a few times ami worked a little to ])n‘ss out the excess of 
watt*T. After subseiiuent melting and till rating the clear fat is ready 
for further examination. Comxiarative expeiiments made show the 
correctness of the method. — F. xv. woll. 

A new method of butter exemination, E. JAnu {Milch Ztg,, 24 
(1695), No. f7, pp. 76V>, 7ii7). — The butter is melted in a simple apparatus 
devised by the author, and different samples thereof shaken alternately 
with (1) water, (2) sulphuric acid, hydrochloric acid, and potassium 
permanganate solution, and (3) a saturated solution of sodium ehlorid, 
hydrochloric acid, and potassium permanganate solution. The author 
aecxibes the difference iu the behavior of butter and oleomargarine fat^ 
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or mixtores of both 5 to the presence of a casein membrane around the 
smallest sized fat globules. The application of temimratnres over 50 ^ 0. 
(as in the manufacture of oleomargarine) changes tiie membranes so as 
to destroy the emulsifying properties of the fat. — F. w. WoLL. 

Wollny’s milk-fat refractometeri H. Tikmann {Milch Ztg,^ 24 
(1895)j Ko. Ujpp. 716-118 ). — The method is based on the determination 
of the refraction coi**fl[icient of a given solution of fat in ether by means of 
the Wollny milk-fat refractometer. Twenty-five (or 30) ec. of milk is 
measured into a heavy test tube holding 40 to 50 cc. and shaken with 

or 4 drops of glacial aeetic a<*id; 5 (or (>) ce. of ether saturated with 
water at 17.5o O. is rhen added, and 1 or 2 ec. of potavssium hydrate 
solution. The mixture is then shaken for 5 to S minutes, a small portion 
of the ethereal fat solution })laced between tlie x)risins of the refractom- 
eter, and the refra(‘tion coetlieient <letermined. The results agree very 
closely with those of gravimetric analysis. The average of 27 compara- 
tive determinations was 2.803 per cent of gravimetric analysis and 2,704 
per cent by the above method, the greatest variation being 0.11 per eeiit. 

The i)otash solution used is prei)ared as follows: 250 ee, of strong 
potash lye (1 : 1) is diluted to 500 cc. with 150 (*<*. of Avater and 100 ec. 
of glycerol; 5 gm. of (•oj)i)er hydrate is added and the mixture heated 
until the latter is dissoh ed. The method has been a<lo]»te(l in the work 
of the Kiel dairy cvperiinent station. — 1\ w. aaoll. 

Contributions to the analysis of fats : V. The determination of 
unsaponifiable matter; VI. Wool wax, d. LEWKOWiTS(^n {Jovr. 
8oc. (Ihem. Jnd,, i.7 (/<s.96K No. i, pp. 14-1,1 ), — In the tirst })aper the 
author points out the disadvantages attending tlie use of petroleum 
ether as a solvent for sei)arating the iiiisa]K>iiihable matters in the 
analysis of fats and oils and shows tliat llie use of e.onimon ether gives 
much more a<icurate results. In the second ])aper the results of a pre- 
liminary study of Avool fat are giAum and it is shown that this substance 
is properly a wax. — A. M, peter. 

The chemist’s compendium, C. J. S. Thomcsov {New York ; MaemiUan Co.y 

189Gypp, ]' 1 11+1 oh). 

Chemistry in daily life, L. C<jiin {Die C hemic in taff lichen Lehen, Hamburg and 
Leipsig : JShr,^ jyp, V 11+ ?.7cS ) . 

Chemical analysis of oils, fats, waxes, and of the commercial products derived 
therefrom {From the Herman of Ji. JfenediU. Jitt'iscd and enlarged by J, Lewkowitneh, 
London: Macmillan 4 Co , AS.W, />. USS). 

On the solubility of silica, A. M. Eowauds {Chem, News^ 7,11 No, ISS.G, p. Id), 

On the fixation of nitrogen by the metals of the alkaline earths, b. Mauuknnk 

{Comyl, Hend,, in (AV.^T), No, J7, pp. 1117 y lliS; abe, m Hee, Soi,, ser. 4y J (/m*), No. 
^,p,ru0. 

The preparation of nitrogen compounds with metals by the direct action of 
the air and the formation of ammonia, A. Ros^el and b. Frank {Chem. Zig.y W 
{189G)y No, 5yp, S8; Jour, Pharm, et Chim,, J.S9G, No, 5, pp, 77-79), 

Determination of the sugar in fruit juices, sirups, liquors, oonfectiona, and 
honey, dr Raczkowski {Monif. Sci,, ser. 1, im, No. 10, p. 19; But. Aeen. Chim. 
JSuor. et IHsHll.y 13, No. 7, p. 3h4). 
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A cliemioia study of tlio glyoogeo in musbrooma and yeasts, G. Clactriau 
(BrmelleBt F, Mayez, 18B6). 

Experimental contributions to the birotation of dextrose, H. Trrv (ZUehr, 
phyaikal Chem.^JSy No, iS^p, IBS), 

On the multlrotatiou of reducing sugars and isodulcite, Tankict (Compt, Jimd,, 
m (mS), No, 8,pp, m, 87; Itev, 8ci,, eer. 4, 8 {1895), No. 4, p, 118), 

Remarks on the sugar formed during the autodigestion of yeast, E. Salkowkki 
{Zteehr, Jiiol,, S4,p. 4C,S; abs. in Chem, CentbU, 1895, TI, p. 870). 

Isomaltose, E. FiHriiKU {Her. deut, chem. Ges., 28 {1805), p. 30J4 ; aba, in Chem. Ztg., 
10 1895), No. KfS, Uepcri., p. 404). 

Method of preparing mannose, I)rYVK\i'c pk Witt {Zlsohr. Ver. Uubenz. Ind., 
1895, p. 704). 

The formation of citric acid duting the oxidation of sucrose, Sicarlb and 
Tankard {('hem. Nvw», 72 ( 1895), p. 2J5). 

The action of fuming nitric acid on xylose and arabinose. R. Badkr {Chem, 
Ztg., 19 (1805), p. 1851). — Xylo-tri-oxy-|'iiitanc anhydrul and arabino-tri-oxy-glutanc 
anhydrid an* fonru*d.— w. ii. kku(.. 

The action of glyoxylic acid on carbohydrates, (’. I1<>ttingkr {Arch. Charm., 
pp. JSdy 481: ahtt. in Iter. deni. chem. Cex., 28 ( 1895), .\o» I'i, Rtf ,p. Glyoxylic 

acid changes slarrh inlo a solublo lurMlillcatiou, HiicroHt* is an erted and with dextrose 
it forms a sirup of tim <*«Mistant <*om]i<mition h Levulose and galactose 

give similar siriipy products. 

Contributions to the microscopy of honey, K. DiErKRini {Charm, ('enibl,, 1895, 
No. 10, p. 502; aha, in ('hem. Ztg.. 19 (1805), No. 88, Repert., p. 320). 

On the oxidation of oils and fatty acids, 'V. Maud: and W. Bimiop {Jour. Charm, 
et Chim., 1800, So. 2, pp. 55-01). 

Chemical investigations of the seeds of Nephelium lappaceum and the fat 
contained in them, M. IUcvkwski {Monat. Chem., 10 (1891), p. 800; abn. in Jour.Soc. 
Chem. Ind., li {1895), So. I2,p. 10(9). 

Optical properties of tannic acid, II. S<'niFF {Chem. Ztg., 10 (1805), p. 1080 ). — 
Solutions of gallic acid arc luactixo, but gallotaiiuic acid is dextrorotatory. — w. H. 
KUITO. 

Optical properties and chemical constitution of tannin, F. (irxTiiiSR {Charm. 
0e$. Her., 1895, No, 5,p. 292; ahs. i« Chem. Ztg., 10 (2^05), So. 94, Repert., p. 847). 

Note on the estimation of minute quantities of metals in liquids, E. B. IUtdden 
and H. Hardy { Inalyet, 21 ( 189 *',)^ So, 2.>8, p. 12). 

Gas volumetric estimation of hydrochloric acid in the contents of the stomach, 
VON Mikre/^ x.'nKi ((.Vn/r. innere Med., 15^ pp. 1(C5-1077 ; abn. in Jour. Chem. Soc., 
1895, Cev.,p. 520). 

On the condensation of furfurol with phlorogluciu and a new method of quan- 
titative determination of furfurol, H. Wkiju'.i. and S. /kiskl {Monat. Chem., 10, 
p.S88; ahs. in Rnl, Soe. Chim. Cane, /7-i^ {]89i»), I, p. 59). 

On the determination of caffein in tea. Van I^edden-Hi lserdscii (I’fiarm, Cen- 
tralhalle, 1(1 {1805), p. 142; aim. in Chew. Ztg., 2(( {180f>), No. 4, Repert.. p. 8). 

Compositiou of Pachyma cocos and Mylitia lapidescens, E. Wintekhtrik 
(Arch, Charm., 1891, So, pp. 8'iS-1i)9 ; abe. in Jonr. (hem. Sov., 180(j,Jan., p, 0,3). 

On the simultaneous determination of the mineral and organic acid in beet 
root, I). SiDERSKY (Com^R. Rend.. 1 21 (/.v.9,7), No. 27, pp. 1104. Advantage is 

taken of tlio iiiditforein'o <»f Gonji^o-iml paper to the organic acids. A simpler method, 
however, is to ii.so the coloring matter iii tho juice itself. 

The estimation of sugar in beets, Almhotu {8uor. indig., 1805, No. 40, p. 384; abe, 
in Chem. Ztg., 10 {1895), No. 922, Repert., p. 3i8), 

Saccharose and betose, T. E, Piiipson ( Hawaiian ClanterA* Monthly, 14 {18B5), No, 
7t pp, 394^^00 ). — Two grams of cane and beet sugar, each dissolved in 50 cc. of water 
eoiitaiiiiiig 1 per cent of hydnioblono acul kept hours lu a covered llask at 65^ F. 
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To 5 oc. of each of these solutions 2 co^ of Kehling's solution was added and heated 
to boiling point; ( ano sugar solution remains blue, but in case of beet sugar the 
copper was entirely reduced. 

The determination of dextrose or invert sugar in solutions containing lead, 

Zamauax (/>’«;. Assn. C/thn. A'l/er. ct JHatilf,, i.*?, p, S40; ahn, in Ohm,. Zig*, 10 {1895)^ 
No. OJ, Jivpert.. p. oiS ), — Aiiinuuiiuiii oxalate is a valuable means of removing tlio 
lead.— w. II. KHUG. 

The deteiminatioii of sugar by means of ammoniacal copper solution, rKLLKT 
{Huh Asnyi. Chim. Suer, vt IHulilL. f./, p. '^SO; (tbs. in Vhem, Zttf.. 10 {1805) ^ Mo, S8j 
Reptrt.y p, jys ). — Tlie unthor discusses the methotl origiiiall.N )>roposeil by Puvy and 
lately advocated l>v IN‘ska, an<l eoncliulcs that it lias no advantages over the other 
mCthoilS. -W . II. KKIM.. 

The determination of moistiiie in sugaihouse products, Wkixukkg { Hul, 
Assn. Vhim. Smr. d DtsttU., 15. p. N.s : ubs. iu dhem. lOiLsVl), No. Reperl., 

p. 

The so-called nontraceable losses in a sugaihouse, rv.i.LKi (/>«/. Assn, ("him, 
Sner. it Distill,, hi. p. J.u,: ahs. in t'hem. Zti/., 10{lso~,). So. SS. Rrpvrt., p. 8 IS ), — The 
noiJtr/iccablo Josses in a sugarliouse in reality do not evist, aiift are duo to careh^ss 
sampling and the inaccuracy of the analytical irit‘thods *'inpIo,\ cd.-- - \> . Ji. kiutg. 

A convenient method of weighing the cuprous oxid in the gravimetric esti- 
mation of sugars, K. llnFruAiANX {Pharm. ('intht,, 5h. j>. tdi : nhs. m ( hem. ("entht,, 
ISO.f. p. J(tOl ). — Idle cuprous oxid is colh cttMl in a (foocji crncihlt*, washed, dried, 
and o\idi/.e<i h.\ igniting in a (‘urrent of air. 'I'lu* results ai(» very iiecnrali*. — 

W. II. Kill 

The deteimiuation of moistuie in honey by Josse's method, Pfj.lm (Uni. 
Assn. Chim. Sner. el DistHL, 15. p, ; aim. m ('hem. /.ttp. (AV'/T), So. SS. Hi pert., 
p. 51S). 

On the estimation of levulose in honeys and other substances, 11. \V. Wii.r.Y 
{Jour. ^inm. C1i<m. Sot.. Is {lSOi>). So. /, p. SI). 

The estimation of tanuiii in wines, 1', MAN'ci.Ar (('ompt. Rend.. 1 it {1S06). So, 
10, p. aim. in ('him. /Jg., I* {lSlP)t So. 01, Repat.. p. 51 j). 

Methods employed in detecting adulteiations of olive oil, A. MPni/, 
OruAXi), and K. Mru iaf ( inn. Set. \<fron.. scr. !, 1 {lS0i-5o‘, Son. l.pp. lU-lfiO, 
charts 5; 5, pp. Ihl-i41), 

Methods of analysis of fats, Halfiikx {Jour. Pharm. tt Chim., l^Ofi, No, pp. 
Sl-Sh). 

Note on the microscopic detection of beef fat in laid, 'f. S. (ii.ADniNu {J(mr. 
Amer, ('hem. Soe., IS {isor,}. So. j, p. iso). 

The use of the calorimetei in detecting adulterations of butter and lard, 
K. A. DE Sdiwjaxii/ and .1. A. I^MEKV {Jour. Amer. Chun. Soe.. IS ( I.sOtf), So. J. pp, 
174-110). 

A new method of analysis of milk, K. (’in Ann {('hrou. Agr. t'anton Caud, 0 
{1S0(,), S'o. J, pp, fO-lJ ). — A note pii Winters method, as described iii Pul, Soc, 
('him. Parts. 

Unreliability of the creamometer for determining fat iu pasteurized milk, 

(Jasfnfi \ f and ilAi>i>ox {Pul. Sot. ( him. Pans. ISO'i, So, 5; aim. in /Aschr. Pieiseh, 
uud Milch flgu., f>. So. i. p. I'.xjmriincnts showed the croaiitoineior to be of 

absolutely no use foi dctciimiiing fat in {lastcuri/.cd milk. 

On some new methods of testing indigo, 11. W. (Iicklano {Jour. Soc. Chew, 
Jnd,. 15 ylSOti). So. 1. pp. 15-17). * 

Titrametiic determination of uric acid iu urine, (». N'on Kfiteh (Ztschr, physiol, 
('hem., 81, So. i, pp. 5SS-J9h). 

A sensitive test for recognizing albumen in urine, A. Joi.lks (ZtHohr, phyMoU 

Chon., 51, So. 4, pp. 500-5 ID). 

A method for determining uric acid in urine, M. KuOgeh {Ztsehr. physiol Chm.t 

81, No. 4, pp. 311-518). 
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The detarminatioii of the acidity of utine; V/LiBBtEiN (ZUohr, physiol Chem.^ 
KO { 1895 ), No, /-r, 51 ^ 8 ), 

On the determination of chlorin in urine^ £. BOotkbr {Ztsohr, physiol Ohm,,) So 
{1895)) No, 1-2, pp, t98-B02), 

On the determination of acidity and alkalinity in nrine, K. Freund and 
G. Toepfeu (Ztsohr, physioL Ohm,, 2o {1895), No. J, pp. 455-459). 

On the determination of sulphur in urine, 1*. Mohr {Ztsohr. physiol Chcm., 20 
{1895), No. G) pp. 550-501). 

Acidimetric estimation of vegetable alkaloids—a study of indicators, L. F. 

Kkblku {Jour. Frank. Inal.. ISOO^ No. pp. I i 1-147). 

A new turbine agitator for the laboratory, (r. F. JAUiiKiiT ( lliil. Sov. Chhu. Parin^ 
15-10 {I890)f No. 1, pp. 9, JO, fiy. /). 

A modified form of the polarization apparatus for chemical uses, H. Landolt, 

{per. deni, ohnn. js 1/W7), \o. JO, pp. .:joj-2jof. Jiff h. J ). — This apparatus is 

adapted to readings at both very lii^h and very low temj)eraturos. 

Carpenter calorimeter {Zinvhr. llyy.. Iso'>, p. Jf78: aha. in /Aachr. angcw. Vhenu, 
1890^ No. 2, p. 1). 

Laboratory mil l^or sugar cane, Foniainu {Uni. Juan. ( him. Suer, et Iiistill, IS, 
p. J9f: aha. in Pheni. Zip., {ISO'*), No. 88, liepert.. p. 3!S). 

Miscellaneous chemical investigations, 1882~’93 ( IViaconain Sta. Ppi. 1S9S, pp. 
280, ,>?).- '-Ab8traclh are ^ivcu ot the bdlowinj^ urtieles pro\ ioimly pulilishod ]»y the 
station: Analyst'^ of fertih/iMw t \\ ih. ^ta. An. l\pt. )>. 12 4), artifirial fertilizers 
and laiul plawtern i liulJetin II of the statiorn, iiiiM clJaiieoiiH eheinieal and other 
work <Wis, Sta An. K]>t. HSb, p, l.'U', methods of butter analssis i W is. Sta. An. k)»l, 
ISH7, p. 173), notes on Huhrs metluxl of analysis of tats (Wis, Sta. An. Upt, 1887, p. 
17H;, uiinibor and size «»f fat itlohub^s lu eo\>.s’ milk (F. S. K., 2, p. 454 ). 
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Influence of continued electric light on the form and structure 
of plants, it. UoNNiKU [Iier. Ipn. IM., ; Nits. 7N, pp. :ii 1-257 ; 

79^ pp, 2S!i-:iO0; 8 ( 1 ^ pp. ^^lpp» iufi-UH pis. 15). — The autlior 

reports ujxin a series of exiierimeiits eoiiducted with liO orders of plants, 
represenUnl by about Tfi separate siieeies, studying the effect i>rodueed 
by siibjeetiiig them to electric light. The experiments wen* eonducted 
to ascertain the vi\M of eoiitiiuied eleetrie light, of light for 0 hours 
during the day and b hours at night, (he ordinary conditions of light 
and darkness, and finally of continued darkness. The experiments 
were conducte<l in Paris in a imrtion of the eleetrie building set apart 
for the author’s use by the Municipal (%miu*il. 

The plants were kepi as m*arly as possible at ii tempmature of Id to 
16^ (\ The humidity varied from bb to 72 per cent. The electric light 
was produ<^e<l by arc lamps under globes, and the plants were protected 
against the injurious ultra-vudet rays by one or more thiekuesaes of 
glass — a spectroscopic study showing that such treatment would cut off* 
a greater portion of these rays. The electric light was maintained day 
and night for between r> and 7 months. The plants were arranged at 
distances varying from to 4 meters from the lamps, the light being 
regalate<l in such a way as to be constant. 

The author divides the report into the following heads: (1) The 
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of coBtpftfiBoa of plants cnlttvatod mi4«r oont(»q«4 alotstfie 
Ufht^ normal illamination^ and darkness; (2) the variations of stmo- 
tare dne to th^ variation in the intensity of light; and (3) an attempt 
to cultivate alpine plants in continued electric light and in a humid 
atmosphere. 

It was found that there was considerable change in external appear- 
ance of the plants due to the difference in the degree of light, but the 
modifications in the internal structure were found to be still more 
marked. It was found, under the influence of the continued electric 
light, that the clilorophyll was more uniformly distributed throughout 
all the cells containing it than under ordinary illumination, and it was 
also found more abundant in the cortex, medullary rays, pith, etc., 
than m those plants gro^n under ordinaiy conditions. The structure 
of the limb of the leaf was greatly siiniditicd, and the palisiule tissue 
less marked or holly anting. The epidermal cells had less thickened 
walls, and the cortical (^ells to a great degree lost their special differ- 
entiation, such as the foi ination of sclercnchyma in the ])etioles of ferns, 
and the thickening and reduplication of (*e]ls of pine, etc. The struc- 
ture of tlie stem was also simplitied. The cortex w as less differentiated 
into /ones, oi all its elements wer<» alike. The eoik was very tardily 
or not at all dcvelo])ed. I'ho elements of the cortical tissue, mednllary 
rays, and pith gieatl,\ resembled one another. The ligiiificiition of the 
wood fibers ^^as gieatly reduced and the innei caliber of the vessels 
was greatly increased. 

The modiheations of struotuie dne to different intensities of elm* trie 
light showed that tlie differentiation of tissues which is so marked in 
the above cases is maintained, but in less degree dependent upon the 
intensity of liglit. 

Experiments conducted with alpine and arctic plants under eon- 
tinned electric light, with a uiiitormly low temj)erature and humid 
atmosphere, showed that th<‘ iie\\ leaves of the a]]>ine plants which 
were developed under tliese conditions acquired a stiucture identical 
with that whudi was naturally presented in the same plants collected 
in the Aictic regions. 

The path of the transpiration current, 11. H. Dixon and *1. fJoLT 

(Aww. jKof., 9 Xo, .7}, pp, Jign, 7). — The authors conducted 

a senes of experiments to ascertain whether the path of transpiration 
is through the lumen or through the cell \\all of the conducting wood. 
Although the weiglit of testimony is at present in favor of transpira- 
tion through tlie lumen, the authors considered some of the earlier 
ex])eiimeiith as not without erroi, and they repeated them under differ- 
ent conditions, eliminating as far as possible all sources of error. They 
found that the lumen may be stopped with gelatin and paraffin without 
in any way interfering with the freedom of the cell walk The rapidity 
with which the leaves begin to droop seems proimrtional to the com* 
pleteness with which the lamina have been dosed. When the loinmii 
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iH completely closed there is still some upward i>assagc of liquid luain- 
tained by the cell wall, but it is probably too feeble to supply the wants 
of the leaves. 

The authors investigated the possibility of the transmission of water 
through the lumen in th<* form of vapor, but the results showed that 
water is not transmitted in this way. 

On the influence of sudden changes of turgor and temperature 
on growth, H. H. Triik (ylaa. Bot, 9 Xo, pp, — The 

author gives an historical resume of the literature referring to this sub- 
Jeet. The materials ustsl in the experiments were the ra<li<des of young 
seedlings of T/cm /rd/a, eomparisons being iiaule with those of Bisuin 
safivtuH and Lupinm (dhus. The methods of maiiijailation are explained 
ill detail. 

The author summarizes the ])rincipal results f>l)tained as follows; 

“A hiKltlon an<l acM idtMl Im rciiHc of the eoneentnitiou of tho lutMlitmi (‘fills 

forth ill jj:rowiii»f rootn a rhaiiji(‘ of linj;(>i prossiin*, ]>roiln(*iii‘; or tondiiiK to ]>ro(lueo 
a iiUM hfuiK'al coiitraclioii. also a inoro oi less pnfloijued perio 1 ol’ r<‘tai chition o< the 
fjfiowth rate. 'Phe eauHo of the retardation wjis not d(‘inonstrat<‘d, but is ]>rohfihly 
dne in part to d<*erease of the turner pressure find in ]uvrt to a sensitive reaetion foP 
lov\ in^ the irritfitioii of the li \ iiii; organisms. 

*‘A sudden and d(M‘i<led deereasi* of tin* eoneentration ot the m<‘diiiin causes a 
ehau^o of turgor pressure, prodiiein^ a ineehanieal <^lon;»ation, filso a nioie i»r h*Ks 
[irolonged period tif retardation of growth. The eniise of t he ndardation is found 
in a stuisiiive reaction of the living oiganisins to tin* (hanjje of nn‘diuin. Sin(*e a 
n'duetion of* jirowth is found to fieeompany both an increase and a decrease of tur- 
tfor t»resMur<', it fidlows that j^rowth and ftirjtor piessure lure stfind in no directly 
proportional relfit ion to <*aeh othei, . . . 

“ JVdlow in^ a sudden ffill or a suddini ris#- of the tenip<‘ratnr(' hei\V(‘eu Is to 21 
find ().r» t<» 1.5 (*. as <‘\tn*mes, the first etVe«'t seen is a ‘'Iii^ht tnr|:jor ehfin^e dne to 
physical (‘anses, prodneinjc or tendinji; to produce a shorttniinfj; in leiij^th if the tem- 
peratnn* he low ('red or, in efise the temperature he r.nsed, prodm insjj fin elon/jjation. 

‘M'5)llo\viut; this nuM hauicfil aetion, a ]»eriod of dejires^ed y:rowlh usually follows. 
'Pile dural ion of the depression period depends on tin' fiositiou of tlu' hf\\(*r teinpt'ra- 
ture limit and on the lenijth of tiineot exposure to this tmnpt'i'ature. Tin* df'presHiou 
is re^ardiMl as Ibi' irritfible r<'S]K)nae to the stimulus furnisht'd by Ibe exjiosure to the 
low temperature followed 1)X I lie suddeiMhaiiu^e to the hij^her det^ree. 'I'he duration 
of tin* depression may he ineri'asi'd b> lowering the minimum temperature limit and 
hy lengthening the period of exfiosure. An exposnie to the low'er t(Mnj»eratnre for 
less than a eertain iieriml of time is bdlowed hs no iiotiei'fihb' <lepr<'ssion. 

^‘Changes of temperature between IS and 3d (1. as extremes si'em t<» be followed 
by turgor ehanges only. That no uumieufarv deprt'ssioii of (lie growth rate takes 
tdaee is hardly to he asserted. Indeed, it is likely thfit such takes place, but by 
reason of the slightness of amplitude heronu's lost in tht' more striking spontaneous 
changes. It is also to he borne in mind that a slight uncontrolled interval tbllows 
the eliaug(' of ti'iiiperature. 'Phat in this interval a slight eft'eet might have etieapt'd 
observation is also not out of the <|uestion.” 

On the influence of the root tubercles of Alnus glutinosa upon 
the fixation of nitrogen, L. Hrr/rNEK (Lniulir. IV/x. 4(i {isas), 
^~3, pp. J.VI-lfil, pi. /). — The anther ^jives tin* r(*sults of his exper- 
iments ill growing the eommon alder in iuuuulated and nniiioeulatod 
14094— No. 7—3 
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media. It is shown that young alders without root tubercles and 
not receiving any combined nitrogen are unable to assimilate atmos* 
plieric nitrogen and the plants are poorly developed Where through 
inoculation the roots are provided with tubercles the plants are able 
to make use of the nitrogen, as is the case with the Legaminos$e. In 
nitrogen containing soils the production of tubercles is diminished or 
8topi)ed entirely, while their production is increased in proportion as 
the soil becoijies ])oorer in available nitrogen. During the early stages 
of the tubercle the organism lives as a parasite, but when fully devel 
oped the i)hint receives a decided benefit from its presence. The 
organisms (»f the alder tubercles, unlike those of the pea, are said to 
be efficient in water cultures. Through the addition of nitratt^s to the 
nutrient solution the develojunent of the tubercles is greatly checked, 
if not entirely stop]>ed. 

The autlior's conclusions are said to be in confirmation of those of 
K. Dinger,’ wlio also concluded that the alder is able to assimilate fiee 
nitrogen only when sui)i)Ii(‘d with tubercles. 

On the utilization of elementary nitrogen by mustard, T. 
Pfeiffer and E. Franke {Landtc, Vers, fC No. 

pi. 1 ). — The authors review and criticist^ the work of various 
authors relative to this subject, and the> ])oint out various statements 
of Liebscher* to wliich they take excei>tions. 

The j)lan of their Avork was to conduct pot expei iments, gro^^ ing first 
peas and then mustanl in the same soil but under various conditions. 
The ])ots were divided into 3 wseries of d each, (1) sterilized, (2) steril 
ized and then inoculated, and (.*>) unsterilized. When planted with 
mustard half the iiots of each series received 1.2 gin. of nitric nitrogen. 
To all pots th(‘ necessary minerals uere added. Where the nitrate 
was added a decidedly greater amount of nitrogen Avas found in the 
jiroduct, although no nitrogen balance Avas given, but deducting from 
these i)ots the nitiogen in the product Avh ere no nitrogcm Avas added 
the results were ])ractically eijual, shoA\ing tliat soil bacteria were 
without effect on the yield of nitrogen in the inustaid. Tlie authors 
think that their results point to the conclusion that mustard can not 
utilize elementary nitrog(*n. 

Plant bleeding, L. II. IUiley (New York: UactiiiUav *( Co.y ISOoj pp. /9,}f fujn. 
^'0).— T\\iB 'volnnio is largely upon two loctareH ilolivorpd by the author in tUe 

rniversity Extension coiirHC of the Soliool of Biology of the ITiiiAcraily of Pennsyl 
Alania and one preHentecl heforc tlie MaflaaebuKetts State Board of Agrioulturo. No 
attempt has he< ii made to collect lists of varieties, hut rather to give brief state- 
ments of the piincijdes undcrhiiig the amelioration of plants, snftlcient examples 
being given to fix the principles in mind. As the production of new varieties can 
not he grasped ^^ith<mt,l knowledge of tlie fiiiidamcntnl principles underlying the 
subject, the author has devoted tw<i chajiters to the ])hiIo8opliy of the variation and 
troHsiiig of plants. These jiriiiciplcs are discussed under the following heads: 
Existence of individuality, cause of individual ditlerence, choice and tixation of 

1 Landhoiiwk Tidschr., 1895, pp. 167-192. 

2Deut. landw.Presse, 1892, No. 104, p. 1080. 
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vaiietieSi the struggle for life, divisiou of labor, limits of crossing, functions of the 
cross, characteristi<‘B of the crosses, and the uncertainties of pollination. Tuder 
the discussion of the origination of domestic varieties the author lays down 15 
rules for the guidance of the plant breeder and several sped Me examples are given 
showing how the breeder can control and mold the new variety to suit his fancy. 

Extensive quotations are given from the works of Verlot on the (‘lassilleation of 
varieties of oriiameutal platits, Carriero on bud variations, and Focke on the <'liar> 
acteristics of crosses. A chapter is given upon pollination in which structure of 
the liowcr, manipulations necessary, and implements required are iigured an<l fully 
described, A glossary and index complete this valuable contribution to organic 
evolution as well as to ]dnnt breeding. 

This volume is one of the (iardeii Craft series, issued by the jiuhlisliers, and ^^ill 
no doubt bo well received by botanists, horticulturists, gardeners, and others inter- 
ested in the subject of the inipniveriient of rultivat<Ml plants. 

ZSthno -Botanic Gardens, ,1. W. HAitsintF.m.F.K (Science, m. eer., .1 (ISOC), Xo.:jS,pp, 
20S-'20ri ), — The author makes a pleji f<»r the foundation of gardens in \\ hich onl;i those 
plants known to have been of use to tlie aborigines should be grown. Directions 
are given for a grouping (jf the plants and numerous species arc enunicrntod. 

NotesonCarex, L. H. Haii.ia (Hot. (iaz., Jl Xo. ^/>/>* / j.—Thcautbor 

states his ]>usitiou upon the noincuclature <|ue8tioii and describes 1 1 new species and 
varieties of Carex. 

Ochropsora, a new genua of Uredineae, l‘. Dikikl ( Hew deni hot, (Ich., 12 ( 

A*o. H,pp, 401, iO'j), 

Comments on Keruer and Oliver’s Natural History of Plants, C. Ma< Mi man 
(Hot. (iaz., ?/ (ISOO), \o. J, pp. 20-y>). — The author reviews imrtions of the above 
work and commcnls unfavorahl) upon .some of the stntimieutM, 

Ciiticisms of Nash's new or noteworthy American grasses, \\ LAM'^oN-Scuin- 
NKU and .1. <1. Smith (Hot. Caz., 21 (ISOO), Xo. A pp. 1 4-1 9 '^.’-Tho authors ((ueslion 
the validity (»f some of the changes made in the nomenclature of some of the grasses 
in the above papers published in Torre> bulletin. 

New species of fungi, .1. 11. Ki 1 1'' and 11. M. Kvkkhaiu) ( Hroc. Hlula, .lead, Sd., 
JSV2, .Vo. .1, pp. 7/.)W//t.-— Votes and dcs<Tiptions are given of about ICK) new species 
of fungi from \arioiis localities, ]>vincipall^ from the Fnited Slates. 

A false bacterium, II. Maushm.l \Vaui> (.lira. JUd., o {isn't), .V<>. .?o, pp. 

brief deH(Ti]dion is gi\eii of a branching organisin that responds to many of 
the tests for bacteria, hut it is, according to the author, a form of a true fungus. 

Culture experiments with hetercecious fungi, 11. Klkhahn i/lsc/rr. lytanzeiw 
tkmnK.f ,'t (M'.V.'T), Xo. o, pp. 221-S22). — Experiments A>ith Triphraz/minni uhnario . 
J’Xidinm Valeriana’, Pmeitna coronatu, nixd P. coronijtra are icportcd ujmii at cou- 
sideralile length. 

Mucor and Trichoderma, J. J?a^ (Compf. Hvnd., l:* (lS9ti), Xo,h. l, pp. 0, 

pp. SSS, 229), — Notes are gi>cn of Tinehodn'ina sp. grow iug upon Mucor. The author 
states that the parasitism is facultative, each being able to gro>v separately. 

Concerning molds and the preparation of mold fungi, (1. Mahi^mann (/tHchr, 
angew. Mikroe., 1 ( 1S92), Xo, 9, pp. 26 219). 

The prototypes of fungi, (». Masskk (Kature, 22 (1290), Xo. 1271, p. 211), — A 
review is given of A. MdlleFs w^ork on rrotolmsidiomyoctes. 

On some constituents of the cell, .1. E. Htmimirey (.Inn. Hot,, 9 (lS9o), Xo, 20, 
pp. 501-579, pi. /). 

On the structure of the root, 11. AVagek and N, AValkkr { Internal. Jour, Mur, 
and Js^at. SoL, 2, 0 {1S9(!), Xo. 20, pp. 07-70, pJ. 1). 

On the physiology of woody plants, K. 0. Lhtz (Stuttgart: K. Xdgele, 1S95; 
ahn. in Hot. Ztg., 54 (1896), 11, No. 2, pp. 25-27). 

On the porosity of woody stems, H. Dicvahx (Mem. Soc. Sci. Phya. ei Nat. 
Bordeaux, eer. $, 5 (1895), pp. S05S90, fige. S). 



564 


EXPEBIMBNT STATION BECOBD. 


The physiology of tendrils^ C. CoRRENfi (Hot, Ztg,y fi4 (1896)^ No, 1, pp, 30 ), — 
Studies were made of Siotfos angulatus, Pasalftora graoilis, and oomparisons made 
with numerous genera of (‘ucurbitaoeie, Passidoriaoeie, Leguminosir, Poiemoniacefe, 
Sapludaeeie, Aiiipclidiiieje, and Smilaceje. 

A study of the mechanics of plant twining, 1^. Kolkwit/. (Her, dent, hot, Oes.f 
1$ (mr>). No. 10 , P!) ph /). 

The o:sidiziiig ferments in fungi, K. Bornt^nKnoT and (J. Bkktrani> (Huh Soc, 
MycoJ. France, ^o. /, pp. 18-26), — The authors give a report upon the 

presence or absence of oxidizing ferments in a large number of fungi, mostly mush- 
rooms, examined by them. 

Researches in transpiration and assimilation, A. F. W<)()J)S {Hoi. iiaz., 21 
(1896), No. 1, pp> 16-,11 ). — author reviews some of the more recent literature 
relative to tlie above subjects under the following heads: Transpiration exi)eri- 
ments, role of* flic stomata in the exchange of gases during assimilation, and preju- 
dicial elleet ol an increased amount of salt in the substratum on assimilation. 

Upon the coloration of the tissues and liquid contents of certain mushrooms 
when exposed to the air, K. BoUKqiM'.LOT and G. Bkrtkaxd {HuJ, Soc. Mycol, 
France. 1 i \189h)^ Xo. 1^ pp. —These studies were princijially made on species 

of Boletus, Lactarins, and Kussnla. 

Oil the development of the perithecia of Sphaerotheca castagnel, li. A. 
Haui'KR (Her. deal. hoi. (ics., 18 ( 180.'))^ Xo. lo^ pp. 47 ">-{80, pi. 1). 

Rhus poisoning, (J. M. Brkinueu (yf/Mcr. Jour. Fhann., Os' (1896), No. l^pp, 18-20). 

Eaily experiments in crossing plants. E. .1. Uii.i. {Harden and Forest, 9 y 1890), 
No, llSypp. .A'?).— Kefereiices are given to Iho artificial production of hybrids at 
an earlier dat<‘ than that usually considered as the beginning of such experiments. 

Notes on the study of the cross fertilization of flowers by insects. 1. A, Kkl- 
T.Eii {Proc. Phila. Jead. Set., 189’!, No, pp. 3’t8-001), 

On the transmission of ancestral forms by plants, K. i^o/.K {Jour. Hot. France, 
JO (1890), No. 1-1, pp. 

Some adaptations of water plants to their surroundings, W. 1 "am onku-( Inter- 

nat. Jour. Micr. aud Nat. Set., ser. {, 0 { fS'u,), No. Pf, pp. fij-ij;). 

Researches upon the effect of drought on plants, E. Gain ( rana: Imp. Nation- 
ale, 18911, pp. J8). 

The influence of recent stages of development upon future plant organs, S. 

S<.'I1WKN’I>i:nf.k {SHzungaher. k. preuas. Akad. tViaa. Ilerlin, ID {1891)j pp. J8 ; aha. in 
Forach. Geh. agi . Phya., 18 (/.9VJ), So. 1, p. 488). 

Two new Idaho plants, J. M. IIol/tmjeh {Hot. Gaz., 21 {1890), No, 1, p, 
Fragaria helleri and Jioaa maedougali arc described as new. 

The cacti of Lower California, Wehku {Huh Muaeum Nat. I fiat. Faria, 1890, Xo. 
8, pp. 310-811 ). — Vereua cumntgei, C, diguefi, Fchinoraetus jteninaula , Gpuntia ehollay 
and O. alvahea are described as now. 

Some new western plants, E. L. (iKin^XE ( Proc. Phila. Acad. Set., 189S, No. $, 
pp. 340-554 ). — Doscripthms are given of a number of new' species of western plants, 
togetiior with a revision of fhc genus Tropidoearpuin. 

Poisoning plants, F. AV. (b\un {Garden and Forest, 9 (f890), Xo. 4Xa, p. 8), — Notes 
are given of the olloct of various jioisons upon ]>]ants. 

METEOEOLOOT. 

Meteorological observations, 1894, (). S. Phelps (Connecticuf 
Ntorrs Nta. I\pt, 1S91, pp. inH^ioo ), — Tliis iiidudes comments on the 
character of the season, monthly summaries of observations at Storrs 
on atmospJieritJ pressure, toiniieratiire, relative liuniidity, precipitation, 
and clondincss, and a record of rainfall at 23 localities in the State 
during the i> months ending October 31. 
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''The total precipitation for the year (33.3 in.), a» measured at the station, was 
fur below the average. The average anuiial precipitiition for 6 Oonnectient stations 
of the New England Meteorological Society, having records covering a period of 10 
or more years prior to 1800, is 49.1 in. The average at Storrs for 5 years ending 
with 181*3 is 48.8 in., and including 18!f4 the average for 6 years is 44.5 in. The 
monthly xirecipitation was least during the growing season (May-Noveinbor). In 
many places the drought became unusually severe during .lime and July, so that the 
ha.^ and grain crops sulfercd considerably. 

^‘Tlu* temperature for January was a little above the average, w'hile February was 
3 degrees below tbe average, and Mareb several degre«*s above. The spring opened 
later than usual. The last severe frost occurred May l.*», doing consiilcrabie damage 
to early vegetables. The summer was quite hot aii<l dry, with light rainfalls till Sep- 
tember. A’’er\ light frost appeared on low ground September 12, and the first killing 
frost occurred September 2(». This gave a growing season of 131 days since the last 
killing frost in the sjiring, while the average growing season since the station began 
observations in 1888 is 113 days. The temperature for September and October was 
above the average, an«l tbe «'onditions w^ere fa^oral>l<‘ for harvesting most crops. 
Heavy snow came unusually early (November 6), and many farmers bad furnijis and 
celery bmlly frosted. 

Rainfall record, W. H. IIeii.kman {Iona sta. Uni. pp. — A record of 

tbe rainfall for each month from March, 1891. to February, IS9.", inclusive. Tbe total 
for Ibe year ending February 28, 1895, was 22.29 in.; for the f) immtbs ending August 
31, 1894*, 12.17 in. 

Meteorological observations, A, Ma<’KaTi {( anada Exptl. Farms Rpi. ISUd. pp. 
oS4, — Tabulated data tor temperature, .sunshine, and rainfall at tbe experimental 
farm at Indian Hoad, N<»rthwest Territoiy of ('anada (Urngitudo 102 WHst, latitude 
.52 north, altitude about 2,(KK) ft.). 


AIE—WATEE— SOILS. 

Studies relating to ground water and soil moisture, I\ H. Kiya 
(Wifteonnip iSia, Rpt. pp. Jujh, If ). — A suininary is given 

of work ill this line eoinmenced in IStSOnml destq ibed in Annual Reports 
of the station for 1889, j). 189; 1890, p. 1.14 (E. S. U., 2, pp. 4.42, 442); 
1891, p. 91 (E. S. R., 1, p. 121) ; 1892, p. 94 (E. S. R., .5, i), 48.4), together 
with additional data secured during 189,4. Alost of this article is a 
revised reprint of those referred to above, ainl includes explanations 
and suggestions regarding the relation of the siirfaei* of the ground 
water and the lo]>ography of the land; the water level in wells; 
depth of wells; eontaniiiiation of wells; the surface of standing water 
between tile drains; natural subirrigation; tbe eaiiaeity of soils for 
water; variations of storage capacity of soils for water, with length of 
time between rains and the ilistanee above standing water in the ground; 
the ])roportion of soil water which crops are able to use; loss of water 
by evaporation; rise of water by evaimration ; rise of water by capil- 
larity; capillary inoveinent of water in dry soils; translocation of 
capillary soil water; conservation of soil moisture by spring and fall 
])lowing, by harrowing, and by soil mulches; influence of ciiltivatiou to 
different depths on moisture and temperature; influence of diurnal 
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changes of soil temperature on percolation; influence of barnyard 
xnaiiure on soil moisture; and influence of potassium nitrate on the 
iil)ward capillary movement of soil water. 

tutorage capacitg of soils for water. — Data are given which show that 
the ui)per 5 ft. of soil on the station grounds can store 110,5 lbs. (21,24 
in.) of water. This represents 2,40G,(>0 tons of water per acre, and is 
sufficient for the production of 7.70 tons of dry matter in corn. 

IS further ftliownj that the water-holding power increases with the fineness 
of the soil and decreases with the distance above standing water, at least «p t(» 10 
ft. ; hut the most striking fact is that the water-holding power of the ui)per portions 
of the several [soil | eoluimis is very much loss than that of the lower sections. 

“These <»\pcrniu*nts show very elearly that the extreme drying out of soils during 
periods of small rainfall is not in all cases due wholly to evaporation from the sur- 
face or through vegetation growing upon it; on the contrary, the water may he 
sloNNly percolating downward heyemd the reach of the roots of any of onr crops in 
localities where the level of ground water or the struetur«‘ of the soil does not 
prevent it. 

“Plants are iinahle to a\ ithdraw the moisture from soils comjdetel), and on this 
account also only a portion of the really large amount of water soils may contain is 
available for crop ]>ro(luctioii. In the first place, soils entirely full of water ran not 
support farm crops because there is then an insnrticieiit snpi>l> of air to maintain 
life, and experiimuits Inne pro\en that crops do best Avheii the soil contains from .50 
to 00 per cent of the A>ater it will liohl; hut this statmnent should he understoml as 
apjilyiug onl^v to the upper 1 or 2 ft. of soil, because as the ffeason advam^es the ]>er- 
colatiou downward and the loss of water from the surface and through the pumping 
action of the loots gradually reduces the water of the subsoil to the proper amount. 
In the second place, when the cla>ey soils of our State have lost all hut about 0 per 
cent and the s.indy soils all hut about fi per cent of tlieir dry weight id* water, crops 
begin to wilt and growth to ('ease. 

“It follows, therefore, that of the 2,40tU»9 t^uis of w'ater the upper 5 ft. of soil 
may contain }>cr aeie, only I, Ids tons woiiltl he a\nilahle, e\cn wen* there no jierco- 
laliou downwanl beyond the n*u< h of root a<*tion and no evaporation from the 
snrfaci*, wdiich, of course, will never he true.” 

InJIueuiT of barnyard manure on soil moisture. — The. gtdieral fiifts 
broiiglit out by .‘5 study of the iiiduonce of barnyard nuimire on 

the moisture of bare soils are stated to be as follows : 

“(1) AVhen .i coaise nianure is jdowed in, its first eftect is to allow’ the soil w hich 
lies above it to dry out more rajiidly than if tho manure were not present. TIun is 
because the manure, at first, does not rajddl.v transmit tin* capillary Avater in the 
soil beh>w tf> the Mirface l.aAcr almve. 

“(2) It follows from this fact that coarse manures, when jdow'ed under during a 
dry time, ma\ retard the early grow’th of crops by depriving them of the deeper soil 
moisture Avhicii would he availahlo at onet* Avere the uiaiiiire not there. 

“(3) Barnyard manure has a general tendency to leave the upper 3 ft. of soil more 
moist than they would he without it, and the dryer the season and the more thorough 
the iiuinuiing the inort^ marked w ill he its inllnenco. The mean observed ditfereiioe 
ill the water content of the upper 3 ft. of soil, as indicated by 7 determinations dnr- 
mg 3 years, show s that the surface foot of manured fallow ground may contain 18.75 
tons more water than similar unmaunred ground Avill, the second foot 9.28 tons more 
l>e.r acre, and the third foot 6.38 tons more, making an aggregate of 34.41 tons of 
water ])er acre in soil which is treated with barnyard manure more than will be 
found in similar soil not manured. 
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**{i) [A »oil] which wm manured loat, by surface evaporation,^ at the rate of 4.98 
lbs. per sq. ft. mure than the unmanured surface did during 105 days, which is at the 
rate of 108.5 tons per acre. ... In nnotlier experiment it was found that wetting 
the surface^of a sand with the licpiid which leaches from barnyard manure decreased 
the height to which water was lifted 16 in. and the rate of evaporation from tiie sur^ 
face 40,64 per cent. . . . 

‘^(5) The results appear also to indicate that in some manner the barnyard manure 
tends not only to maintain in the upper .3 ft. of field soil a larger amount of water 
than it would otherwise ha\e. but at the same time to decrease that ^vhicli the suc- 
ceeding 3 ft. may retain. Some of my observations on the comparative influence of 
deep and shallow cultivation appear also to indicate that here too tlie cause which 
leaves the surfa<‘e soil more moist tends to h‘ave the deeper soil drycT. . . . 

Although much larger yields of dry matter of coin per acre were prcMliiced on 
the manured ground than on that uninanured, the amount of vvattT in the soil at the 
end of the growing season was almost as great upon tlui manured muI as it was upon 
the other; and yet the diflerences in yich* were so great as to dcinaiul cither that it 
takes less water to produce a pound of dr^ matter on ni. mined than on uninanured 
ground, or else the inaiiiired soil has the power of snpplving water to the corn 
which the tuuiuinured soil has not.” 

Injluenre of potasBium nitrate on the npivard eapUlartf nioieuient of noil water , — 
‘•{Twenty glass tubes 18 in. long and I in. in diaiiiider \M*re] tilled with the same 
kind of coarse plastering sand, sereciied Ihiongh a of ItJ ineslu's to the inch; 

hut the sand for one set of 10, before being packed in the tulu*N, was wet with 
distill(‘d watcT until it eontaineil 13 per cent of its diy weight; whil«' the otlier was 
wet with distilled water containing 0.08 per cent of jiutassinm uitiate. 

“The sand in the tubes c'ctended to the hottoni, the low'cr ends of each column 
standing 2 in. in water. A small jHnhole w'as ]i!ovi(led in e.ieh ot the water recep- 
tacles below to eqiiali/e the ail ]ireHsnre, and this was the onlv ebaiiee for (*vapora- 
tion, except from the surfai’c of the sand at the top of the tubes. The ]deecs of 
apparatus stood upon a table* iu the laboratory in a single row, forming an alternating 
seiies, so as to avedd diflerences which might n*sult from variations of tomp**raturo 
or of air currents, 'flic w ludo e\])eriiiient lasted 33 days, during which the pieces 
were weighed 10 times; hut at the end of 8 days the pieces ot ap]»aratu8 were 
emptied and again refllh'd, hut this time imtting the sand eontaiuing the potasi-ium 
nitrate Ml the pieces which hefoie contained the distilled w ater, so as to eliminate 
the individuality of tht> piece's cd’ ajtpariitus. The total evaporation from the ])ie< e8 
of apparatus during t lie 3 periods w ns for distilled w ater containing potassium nitrate 
3ir),t>6gm., distilled water 356,97 gm. ; rtiflerenee 58.r»9 gm., or 33.81 jier ccMit. 

“That is to say, the capillary mov'eiiu'ut upward and c*vaporation fiom thesnrface 
was 33.8.1 per c<»iit great**!' under the* inllucncc of O.OS pt*r cent of i>c)ta.>siuin nit i ate 
than it was under the inili]enc*e of the distilled water. 

“ 'fhis experiment has hc«‘n tw ic‘e repc^ated with brass tubes 33 in. long substituted 
for (he glass ones, and with iTsults in (he same direct ion, hiifc Rinaller, and while 
there have be«'U cases of indi>idual pairs of tubes where the results have hc*en 
reversed, there has never hc*‘n a set of weighings w here the sum of the water evapo- 
rated from the sand wet with the water containing the potassium nitrate was not iu 
excess of that from the other s<‘(.” 

The amount of water required by different crops to produce a 
pound of dry matter in Wisconsin, II. IviNti ( Wisconsin Sfa, 

pp. ji(f, /). — This is a continuation of t'xperinients ‘^to 

learn liow inncb Avater is retiuired to in'oduce a i>onnd of dry rnattor by 
some of our leading orops.’^ Details of previous experiments will be 
found in Annual Reports of the station for 1801 and ISOli (K. S. R.,4, 
p. 126; and 5, p. 484), “Barley, oats, and clover have each been tested 
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in duplicate during 2 years, corn daring 3 years, and field peas 1 year.” 
The results are summarized in the following table: 

JTater required to produce 1 lb. of dry waiteTy and the relation of the experimental tfields 
and water used to the field yields and the season rainfall. 




OatH 

< 

J)«*nt corn 
Flint (orn 

Avmiirc — 


Kelafioii ol-. 


Will or ro- 



qiiirod for 

1 lb.or(lr> 
mil tier. 

'riio 'Wat or 
UMed (o 
the HoaHon’H 

1 riio .vlehl 

1 to the ticld 

I } iehl. 

i 

rainlall 

Pounds 

1 



2.7 timoH 

' 2 f) timoM 

50.5 7 

2. K liuiea 

'1.4 times 

45l». 

1,9 timen 

' 2 4 tiiiies 

:m. 84 

1 8 times 

2. C times 

23'1. 9 

2.2 timon 

, 2.7 times 



2. 28tinu“» 

2.34 times 


'^From thiH iable it is H<*«n that nn<lor the conditions of tho several trials the crops 
experimented with were able to utih/e, on the average, 2.2S tunes the water whi<‘h 
fell as rain during the ^»*l•o^^ in;* season, and that, in ha\ in;; it to use, ields averaging; 
2.34 times what are called lar;;e field yields were produced. 

does not, of course, follow' from these e^pcrimentH that w'ell tilled fields, if 
irrigated ])roperly, will ]»rodnco such yields as thosi^ recorded here; neither iloes it 
follow, necessarily, that these large yields owe their excess o\ or normal crops simply 
to the extra supply of water added at the proper times. 1 believe, however, it does 
follow’ from these experiments that, were our w'ater supply under hotter control and 
larger at certain times, our tiehl yields would ho much increased if not actually 
doubled. It does follow, also, that well drained lands in our State are not supplied 
naturally with as much winter as most iTops on them are capable of utilizing, and 
hence that all methods of tillage w’hich are wasteful of soil moisture detract so 
much from the yields per acre, \Vhat W’e call good average yields per acre arc di'ter- 
inined in a largo measure h,> the amount of water w hieh is available to the crop 
during its growling season, and w hat wo call good yields wimld he much larger under 
a larger sujiply of moisture applied at just the right times.” 

The natural distribution of roots in field soil, F. H. Kinci ( Wis- 
consm Htd, Rpt. pp. UiO-ltJl^JipH. 9 ). — Data from obwpr vat ions in 
continuation of those noted in the Annual Report of the stat ion for 1892 
(E. S. R., 5, j). 480) on tin* root growth of corn, oats, barley, and elover are 
reported, with numerous illustrations. The ratio of the dry matter of 
the roots to that of the to])s is shown in the following table: 


Pry matter in roots and tops of different crops. 
Oal8. 


C'oru 


narlo\ . 


Clover, 



Pop. 

Root 

'1 op. 1 

_ 1 
1 1 

Jtoot. 

Top 

Ifcool 1 

'lop. 1 

Hoot 

Poiimls 

4fi0 5 

fis. .■> 

150, 7 

«7.:i ' 

57. « 

17.07 

.59. 77 

15. 49 

n alios 

« 72.{ 

* 

2. 239 

1 

I 

3 374 

1 

3. 859 

1 

1 


The distribution of the salts in alkali soils, E. W. IIilgard (Galp 
foniia 8ta. Jhd. JOS^pp, 14, charts 3 ). — It is pointed out that the rise of 
alkah brought about by irrigation is not necessarily due to the saline 
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rhara(*ter of the irrigatiou water used, but to the fact that the alkali 
salts are simply brouglit up by evaporation from the soil itself, liaiii- 
fall in regions where alkali occurs rarely wets the soil to a greater 
dei)th than 3 ft., hence there is an aecuin illation of alkali at this depth. 
When, however, irrigation watm* is ajiplied to the soil an upward move- 
ment of soil water sets in and the soluble salts rise to the surface. The 
bulk of alkali salts even in natural alkali lands is therefore accumu- 
lated within easy reach of the surfa<‘e and iiuderdrains, and if this 
accumulation is once icmoved there is little danger that suflSeient alkali 
to do any hai in will ever again come from below. < 'harts are given 
which show that the ju'oportion of carbonate of soda (black alkali) 
decreases as the surface is aiiproached, and confirm the conclusion 
‘‘that A\henever an alkali soil is subjected to the action of stagnant 
water or abundant moisture without aeration the formation of black 
alkali will take place ” 

Investigations concerning the influence of the mechanical 
working of the soil on its fertility, E. Wollny ( Forsch , Oeh. agr. 

/(S — A 3 years’ trial was made on 

31) plats, 4 s(juare meters in area, divided into 3 series. The first 
series remaiiUMl uiitilled; the second senes uas spaded 30 cm. deep, 
the ujiper 18 (*m. being removed, while the 18 cm. of subsoil was 
loosened; the third series was spaded 18 ein. deep. The loose, cal 
eareous, alluvial soil contained humus, was uniform, and rested on a 
]H*rvious subsoil. The land had been manured with a complete fer- 
tilizer and ]K)latocs grown on it during the previous 4 >ears. In the 
lirsl year of this experiment no fertilizer was used exeejit on those 
plats on w hicli th<‘ ettect of loosening and manuring were tried siinnb 
taneously; to these poudrette was a]>plied at the rate of 300 kg, per 
hectaie. In the second year the ])lats manured the first year received 
no fertilizer and the otliers received a mixture of equal parts of poii 
drette, sui>orphosi)hate, and kainit. The third year was like the first, 
except that poudrette, superphosphate, ami kainit were ajiplied to the 
]dats that then received poudrette alone. 

A'arious crops were grown. There was no tillage after sowing, but 
the idats wen* keiit free from w eeds. The yields are tabulated. 

The author states that the nature of the soil was not lavorable for 
the purpose of the experiment, and that the results obtained have only 
a limited value. lie coneludes that loosening the soil increased the 
fertility; that deep tillage, contrasted with shallow, increased the yields 
of all cro])s, but to a different degree with different kinds; that the 
effect of Au’tilizers appli(*d increased with the depth of tillage; and 
that the effect of manuring is essentially dei>endcnt on the physical state 
of the soil, being more favorable the better the mechanical condition 
and conversely. 

A Bimple and convenient apparatus for estimating the water- 
holding power of soils^ 3. L. Beksok (Jour, Amer, Vhvm. Soc,, 17 
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{1895), No, 10, pp. 769--771, Jig. 1).—A burette is connected with a 
Y-tube, one arm of which carries a pinchcock and the other is connected 
by rubber tubing with a small Stutzer extraction tube fitted with a i)er- 
forated disk covered with filter paper and fastened at the center with , 
a glass tube which reaches above the top of the extraction tube. In 
operation the apparatus is filled with water, the burette raised so as 
to cover the disk and filter paper and then lowered. The excess of 
water will now run out of the filter paper so that the reading will 
become consUuit within 5 minutes. Then by means of the pinchco(?k 
water is slowly drawn off until it stands at the zero mark on the neck 
of the tube and at zero on the burette. From 25 to 50 gm. of soil, 
according to the water holding imwer of the sample, is added to the 
large tube, which is gently tajiped until the soil is level. The burette 
is raised and the water gently forced into tlie soil from below until it 
forms a level above the soil. Prom the height of the column of water 
in the air tube the amount of pressure may be sei*u. The burette is 
then lowered and the water runs out of the soil by gravity alone, since 
the 8i)acc below the <lisk is supplied wdtli air through the tube. When 
there is no more rise of water in the tube, wliich reipiires about 15 to 20 
minutes, the burette is raised until the water stands at the zero mark 
in the tube, when tiie number of cubic, centimeters of water absorbed 
by the soil is read on the burette. The wJiole time for an analysis need 
not exceed *10 or 40 minutes.’^ 

On the percentage of argon in atmospheric and respired air, A. Kku.aa 
Boy. Soc.^ r>i) ,VfS, pp. 

Winds and currents upon the coast of Oasoony, Hactrbaitx {Mem. a^vc. Sci. 
rhy». et Nat.^ ner. 4^ 5 {IS9,'))ypp. 4 19-4 J,^). 

Chemical vs. bacteriological examination of potable water, W. P. Mason 
{Jour. Amer. Chem. Soc.^ IS {1<S96). Xo, Jfpp. HUt-UlS). 

WeU waters, F, T. Shuit {Canada Expil. Farmn Itpt. /S94, pp. 17J-J7S ). — Ann ly- 
ses with reference to drinking «iu**llty of 50 samples of water .'4re reported. 

Examination of potable water {Ztachr. Xahr. Vnieramh. nud ffyy.f 9 (/<V,9.7), Xo. 

24y pp. SSCf-SS/i ). — Methods of chemical and bacU*riologica] examination of potable 
water, adopted by the Association of Swiss Analytical Chemists in lStl5, are given. — 

V. w. worn. 

Investigations regarding evaporation, K. Wollnv {Earavh. (U‘h. agr. Phya.f 18 
{1895), Xo. 5, pp. 480-510). 

Russian investigations on the water question, W. von Wiknkh {Eitrach. (leh. 
agr. Phys,, IS {1895), Xo. 5, pp. 415-414 ). — The author reviews investigations on this 
subject ill Russia and elsewhere and comdudes that the farmers can control drought 
effectively by jiilhienciTig the water reciuiremcnts of plants, hut that scientitle 
investigations of not only the relative transpiration of plants hut also the iudivuliial 
behavior of ilifferent kinds of plants to the soil moisture has been very limited and 
unsatisfactory. 

The drought of 1893, L. (liiANnEAU {Ann. Sd. Agron., 2, 2 (1884-\05), No. 2, 
pp. 242-270). The influence of this drought on forest growth and on crops grown 
under diflereut conditions of culture and manuring, and the influence of subsoiling 
on tho conservation of soil moisture are discussed. 

Defects of moor culture up to the present time and suggestions as to their 
removal, M, H. Sciiwkdek {Dcut. landw. Preese, 25 {1890), Xo. 8, pp, 59, 60). 
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The soils of T6»s~-*s preliminary statement and olassiflcation, E. T. Damble 
(Trane, Texas Joad. ScL, 1 (1895), No, 4, pp. 25^, map 1). 

Virgin soils of Canada^ F. T. Snurr (Canada Exptl. Farms Fp(. 1894, pp. 
149^157 ), — Data regarding physical characteristics and chemical composition are 
reported for soils from British Columbia^ Manitoba^ Ontario, Quebec, New Bruns- 
wick, and Prince Edward Island. 

Report on soils, W. Maxwell (Hawaiian Planters' Monthly, U (1895), So, 12, pp. 


FEETILIZERS. 

The fertilizing value of barnyard manure, M. Makc^ker (ZtHvhr. 
lamhr. Cent, Ver, Sacfiscn^ No,^,p,fjS ). — Experiments at the 

Halle Station are briefly referred to, whieh indieate that the phosphoric 
acid of manure has 8.*) per (*ent of the efi'ectiveness of water-soluble 
phosphoric a<ad, and that almost all of its influence is exerted the flrst 
season. The. efl‘e(diveness of the nitrogfeii of solid dung was found to 
be only about 10 piT cent of that of nitrate of soda, while that of the 
liquid excrement was over 00 jier cent. The. effectiveness of the nitro- 
gen of the solid manure <lid not appear to be increased by applying 
the sortd and liquid manure together. Jt also appears from experi- 
ments at the station that while manure rarely contains more than 2 to 
8 jier cent of its total nitrogen in the form of nitrates, 87 )>er cent is 
cajiable ot being <umverted into such form under favorable conditions. 

Of a numbiT of manure preservatives used water-soluble phosphoric 
acid gave the best results, at the same time not interfering with nitrifi- 
cation. Bulphurii* acid and fluorin compounds were also etfective, but 
they hindered nitrilication and other desirable' fermentations. 

Ground leather, IM. Makc’KEU (/Jnehr, land tv. Cent. Ver, Saehnen^ 
5:? {ISlVf), No, p, .V/j. — Exjierinients at the Halle Station with this 
substance ha\e given the following results: 

Hry matter and nitroyvn in crop yroirn with and without ground leather, 

Vvrtihvvrs 


WltlioiU iiH logon 
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22 1 
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1.145 


Cooperative field experiments with fertilizers, G. S. Phelps 
(OonwetU'ut Storm Sta. Hpt. JSDl, pp. — Accounts arc given of 

cxperiiueuts at the station and uii 5 farms in the State on the same line 
as that followed in previous years (B. S. K., 6, p. 398), but “as the 
station has taken up so many other lines of work it has l)een thought 
best not to continue ‘soil tests’ as a regular branch of the work, but as 
far as individual farmers wish to test their own soil, to give instrnotion 
and advice.” 
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Data relating to kind, amount, and cost of fertilizers, yield of shelled 
corn, per cent of <lry matter in shelled corn, weight of shelled corn per 
bushel, proiMutiou of good and i>oor corn, and weight of stover are 
summarized for each experiment. The yields of the diiferent crops on 
the station soil test ])hits during the past 5 years are also tabulated. 

Potash experiments, M. Marckek (ZUehr. landtr. Cent, Yer, Sach- 
sen^ 52 {1895)^ Xo, 2, pp, 6()-0'2 ), — Experiments at the Halle Htalion 
during a number of years, including wet, dry, and moderately dry sea- 
sons, showed that applications of from tSOO to 1,200 lbs. of kainit per 
acre were practically without eifect during very wet or very dry seasons. 
In moderately dry seasons, however, there a])peared to be some benelit 
due apparently to conservation of moisture by the potash salts and 
especially by the associated salts in the kainit. In the wet season of 
1804 1,200 lbs. of kainit per acre did not adect the sugar content of 
beets. Beets fertilized with nitrate of jmtash grew more slowly and 
produced more leaves and retained them longer than beets fertilized 
with nitrate of soda. 

Analyses of commercial fertilizers {Xetr Vorl: State Sfa, Ihd. .92, 
n. .scr., pp, 211-295 ), — This includes the text of the State fertilizer law, 
with comments, a discaission of the intlueiu'e of different kinds of plant 
food upon plants, exj^Ianations of terms used in fertilizer analysis, notes 
on valuation of fertilizers, and tabulated analyses and valuation of 2db 
samples of commercial lertilizers representing 232 diderent brands col- 
lected during the spring of 1805. 

th« 232 <iilV(*rent Inlands colleftea, 1)>0 were btdow the inanurartnrer’R ;rnnr- 
autee anulyHis in on<* or more (onstituentH, iii uinomits \ar\iiii; Tiom 0.01 to li,lH per 
cent. 

“The aiiionnt of nitrogen Avas below the guuraiitee analysis of the inanufaetnrer 
ill 73 brantlN, llie defieieney varying from 0.01 to 3.2l percent and averaging 0.3ll 
per cent. Tn 44 of the 73 brandH, tin* deficiency was le>H than 0.20 jicr 4*eii! ; in 10 
brands, it was over 0.25 and below 0..50 per cent ; in II brands, it was ovei O..*>0 and 
below 1 per cent; in 0 brands, the deficiency was over 1 and below 2 pei rent ; and in 

2 brands, it was ovrr 3 jier cent. 

“The amount of phosphoric arid was below the man n fart nrers’ guarantee aiial> sis 
in 56 brands, th<‘ <leficien(\> vaiying Iroin 0.06 to 3.7S per cent and averaging O.Oti 
percent. In 20 of the 56 liraiids, the deticieur\ was less than 0.2.7 ]»c*r <eiit; in 13 
eases, it was above 0.25 and below 0.50 per rent; in 11 brands, it was ab<ive0.r»0 and 
below 1 per cent; in 7 brands, the detineiiey w'as abo\e 1 and Ixdow 2 per cent; in 

3 brands, it was above 2 and below 3 ]>er ( cut ; ami in 2 (‘ases, it was {ibo\ e 3 per cent. 

“The amount of potasli was below tlm iiiaiiufa< tiirers guarantee analysis in 41 

dilferent brands, the deficienry varying from 0,01 to 3. .56 per cent and averaging 
0.57 per cent. In 11 of the II brands, the d»*ficieuey was below 0.25 per ( (‘iit; in 10 
brands, it was above 0.25 and below 0.50 per cent ; in 13 brands, it was above 0..50 and 
below 1 per cent; in 2 brands, the d«*licieiiry was above 1 and below 2 fier (‘ent; in 1 
brand, it was above 2 and below 3 per <*ent; and in I brand, it nas over 3 ]M*r cent." 

Deep culture with underground manuring, W. \<)N Fcnke {Jour, Lamhc,, iS 
{J895\So. 7- A pp. 1). 

Does the reversion of water-soluble phosphoric acid in the soil impair the 
effectiveness of superphosphates? Fllma.nn {Fiihlim/H landw, XUj., 44 (AW), Xo, 
?7‘2-774 ). — A popular review of the work of Htahl, Sehrfider, (•Vrlach, Mareker, 
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Wagner, and the author tending to show that the reversion of the phosphoric acid 
of superphosphates in the soil does not render it at once unavailable* 

Value of phosphoric acid in bone {Itural New Yorker^ 1896^ Jan. 18^ p, SO). — The 
statement is made that '^practically all the phosphoric acid in finely ground bone is 
available.’’ This is not in accord with the conclusions drawn from recent work by 
Steffek, Miircker, Wagner, and others. 

The decomposition of lupines and the economical renovation of exhausted 
soils, D. YnnsTAprEN {Ann. Sei. Ayron.j aer. .J, S {1894-^^9,5)^ No. 8, pp. $49-360), 

The crop-producing value of farmyard manures as compared with commercial 
fertilizers, S. Peacock (Awer. IWt., 4 { ISin't). No. f, pp. 9-7). — ''The ])oirits claimed 
an proved in this paper arc not intended to sliow that farmyard manure is compara- 
tively valueh3n«, hot that jmund f’or pound of niaiiurial ingredients chemical mauiiren 
are mon* economical.” In order to pro\c ilicse points the author asnumes that the 
hurnyard manure aetually costs the farmer what its rertilizing constituents arevrorth 
if \ allied on the same Imsis as commercial fertilizing materials, ajiparonth ignoring 
the important fact that the manure is as a rule a necessary by-i>roduct of the farm 
and is rarely an article of commerce. 

Weight and composition of the leaf mold, etc., of forests, K. Henkv { Compt . 

Tirnd., l.:2 {1890), So. 3, pp. Ifi-U*:). 

Concerning the influence of food upon the bacterial content of cow dung, 
K. Wl niincii and K. von Pkecdenjikicm {('enthl. Jiakl. unit Par. AUij , / {1893), 
So. pp. 

Danger attending the use of town sewage as a manure for pastures, F. Claes 
and P. MoENS {.inn. Sri. .iijnni.. ser. / (iSOl^'lJt), So. 3, pp. 

Lime and gypsum {Putt, and i'ouutnj (ivut., isoo, Jan. J, p. .1). 

Burnt lime and marl {Mdt. dent, landw. (iea., ispo, So. ?, p. 7). 

Compax ative tests of the effectiveness of nitrogen in sulphate of ammonia and 
nitrate of soda, (liiviii ( Mitt. drui. tandw. Hra., 1893, So. 7; aha. in ( vntht, aijr. ('hem,, 
Jt ( 1893) No. //, p. 7-sV).--Thc results during 1X9:} and 1S94 continued Wagner’s eon- 
elusions that ammonium sulphate stands to sodium nitrate as 99 to 109, aud indicate 
that lime is fic(|nently nei dcd to get the best etfect. 

Field ezpeilments with fertilizers, <«, Ha itanchon i Prop. Apr, ei. nt., :3 {1896), 
So. 0, pp, 139-- 1:.)). 

Special laws for preventing fraud in fertilizers, feeding stuffs, and seeds, 

A. PriEKMANN (Ann. Svi. Apron., ser. ?, J {1894-irt), No. 2, pp. 271-291). 

The valuation of fertilizeis {VuU. and Vouniry dent., 1890, Jan. 2, p. 2). 

The consumption of phosphatic slag in the whole world in 1895 ( I3Knpra\a, 
1890), So. .\p 2S ). — 111 tons r»f l,tK)9kg. (Jennaiiy r»19.0<X). Kiigland 90,000, An stria- 
Hnngar.v 97,(M)0. Pelgium r>0,(KHl, Spain 1,000, Krain e 77, tW. Holland Italy 

90, 000, Luveiiibni'g 7.<»0t), SMit/erlund 10,000, Scandinavia Kiissia 10, (XK), the 

Colonies :1,0(X); total S70,(HK). 

Fertilizers in the United Kingdom, S. Peac oi k (Amer. Pert., 1 {1S90), So, 1, 
pp. .'i-K'). 

Analyses of muck, marl, and seaweed, I’. T. Sih'TT (Canada F.xpti. t'ann* lipi. 
pp. — Aiial.yws of IS saiiijilos of iiiiirV, 5 of marl, luid 1 aainple of sea- 

wuect (l’'ueuK /urcatuii), uith iiotos on the iitili/atiou of these materials. 


FIELD CROPS. 

The pennauent effects of manures upon meadow land as shown 
by the relative abundance of grass and clover in the pasture, and 
the manner in which it is eaten by stock, A. P. Aitkem ( 7V<in«. 
Highland and Agl. Sov. i^ndland, ■/4>5-/.'>’A').—Forty-eight .plats 

ivertj used. lu erporiuieuts previous to J 894, 28 plats had been lynanured 
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with nitrogenous, phosphatic, and potash fertiliners in various combi- 
nations, and 1 plat received no manure. On another part of the field 
18 twenty-fourth-acre plats were laid out and inanured March 23, 1894, 
with lime, gyi)sum, slag, sulphate of iron, kainit, and nitrate of soda; 
1 plat remained uninanured. Ifay had previously been grown on the 
plats. 

<^The metho<l of valuation was to affix the value of 100 to a plat on 
which a coinjdetcly filled-ln sward of grass was growing; also to value 
at 100 any plat on which (‘lover had taken thic.k and regular imssession 
of the pasture; and, lastly, to value at 100 any jdat whi(}h had been 
eaten dewn quite bare, and to aflix smaller values according as the 
grasses and clovers were deficient and the herbage uneaten.” The 
plats were visited in the middle of June, the beginning of August, and 
the middle of Si^.ptember. The x)ercentage valuations are tabulated. 
White clover was the only kind found on the plats. The land was 
pastured by cattle and horses. 

The reality and >alue of symbiosis was shown by the tine color and 
vigor of the grasses on those jdats where the ( lover was thiC/k and by 
their pale and drooping habit on those where the clover was scarc’C. 

Among the ])hosphat(i jdats, those to whi(‘h bone meal had been 
applied i)ro(luced good grass and abundant (‘lover, and were among 
the fresh (\st, greenest, and most closely eaten plats muhn* obser vation. 
The stock did not like the grass, though good, on the ])lats r(H‘(*iving 
ground mineral phosjdiate or phosjdiate. On the ]dat manured e\(‘ln- 
sively with phosphate was a uniform sward, of stuut(rl growtli. but well 
eaten. 

In the nitrogen section the plat leceiving nitrate of soda grew little 
clover and was avoided by tlie stock. The plat with sulphat(‘ of 
ammonia had more clover and was b(‘tter eateii. The plats with h(»rn 
dust and dried blood were thrifty in appejirance and closely eaten. 
The plat with no nitrogen was fairly well (‘,over(‘(l, especially with (‘lover, 
and was well eaten. The j)lat with nitrat(‘ of soda alone grew little 
grass, almost no clover, and was uoi toncluMl by the stock until late in 
the season. 

The plat receiving fish gqano surpassed those with bone m(‘.al, was 
closely grown with grass and clover, and (;ropp(*d very short. On the 
j»lats withammoniuin sulphate and sodium nitrate ‘^the larger thedovsc 
of soluble nitrogenous manure the (*oarser the grass and the less the 
clover.” Where th(^se applications wen* heavy the soil grew very 
X)atchy and tufty grass of a coarse kind. 

The i>lat receiving gypsum was well grown with grass and clover, 
which were relished by the sto(5k. On the plats manured in 1894 gyp- 
sum did better than lime. There was a large proportion of (‘.lover on 
the plat receiving kainit, and tlie herbage was cropped clos( 3 . Ferrous 
sulphate was beneficial when applied with gypsum or slag, but injuri- 
ous with lime. N^itrate of soda, applied at the end of Ajiril, was 
injurious, especially when used on the plats receiving feiTOUS sulx>hate. 
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Cost of growing fodder crops, J. W. Eobeetron (Canada Expth 
Farms Bpt, 1894^ pp, 93-101), — The crops for which detailetl statements 
of cost and yield are given consisted of mixed cereals, roots, corn, horse 
beans, and sunflowers. The yield of sunflower heads, containing 69.3 
per cent of water, was in 1894 about ^ tons; in 1892 the yield was 
74 tons, and the water content 75.62 per cent. The (*ost per ton in 1894 
was $0.30, including rent of land. 

Notes on grasses and forage plants of the Southeastern States, 

T. n. Kkarney, Jr. ( !T. S, Jhpl, Agr,, Vioision of Agrostology Bnl. 
j>p. figs, 7). — This treats of forage plants of actual or i)ossible value to 

the Houtheasl/ern States, the several kinds being described, and many 
of them illustrated. A list is also given of all the si>ecies of (iraminea* 
collected or seen, arranged according to their natural classitication, with 
observations of j)urely botanical interest.'' 

Jn the South the farmer relies for hay mainly on the wild annual 
gras.ses which spring np on <‘ultivated land after the crop has been 
removed, and of which crab grass (Vanivum sangninale) is tlie most 
important representative; and for pasture on the wild perennials, of 
which l^Hiisiana grass {f*as))alum plafycaulr) is the most widely distrib- 
uted. 

Manuring of lea oats, A. \\ Aitkkn ( Tratis, Highland and Agl, 8(oe, 
Scotland^ gp, — There were 2 coiiperative experiments. 

The first w’as made on 81 plats on 7 farms in Aberdeenshire to test the 
value of imu iate of potash and superphosphate on lea oats, and the 
advantage of ajiplying the fertilizer ])eforc rather than at the time of 
sow ing. Tlie second was to determine the best fertilizer for oats. 

In tin* first exiieriment 12 twelfth-acre plats Avere laid out on each 
farm. On 5 of these plats the fertilizers were applied in winter and 
on 5 in the s[)ring; 2 servinl as che<*k plats. Sin)erphosphate 2(K) lbs. 
and muriate* of potash KM) lbs. per acre were a])plied singly and in 
coirdiinution with each other, ami with sulphate of ammonia 50 lbs. per 
acre. Owing to tin* ravages of insects and the heavy and continuous 
rainfall, but 3 reports were receive<1, and a general summary only is 
given. 

The yields indicaKMl a vt*ry slight advantage* from super])liosphate, 
little or none from muriate of potash, but a considerable increase from 
the sulphate ot‘ ammonia. The general result indieated that on some 
soils and under some eircumstanecs the ai)plication of superphosphate 
and jmtash may advantageously take place in winter, and that even 
sulphate of ammonia may be a]>])licMl with advantage some weeks before 
sowing. 

The second exi>erimont was miide on 51 eighth-acre jdats on 4 farms. 
The soil is described as in p<K)r condition except on 1 farm, where it 
was fairly good. Superphosphate 300 lbs., muriate of i>otash 150 lbs., 
common suit 300 IbvS., and nitrate of soda 100 or 150 lbs. per acre were 
applied to the plats singly aud combined with each other, aud with a 
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mixture of nitrate of soda and sulphate of ammonia, 150 lbs. per acre. 
On 3 plats sulphate of ammonia was used instead of nitrate of soda. 

Ill this experiment the author concludes in g^eneral that tlie yields 
were better where the nitrate of* soda was applied after the oats were 
up than when the seed was sown. The yields from the mixture of 
nitrate of soda and sulpliate of ammonia were less than the average on 
the other fertilized plats. There was a considerable increase both in 
grain and straw on the plats to which common salt was applied, and the 
grain did not lodge. The grain lodged worst on the nitrate of soda 
plats, and the addition of muriate of potash failed toi>revent this. The 
lightest grain grew on the unmanured chec*k plats; the next on the jdat 
with nitrate of soda applied after the grain was up. The grain weighed 
a tride less per bushel on the plats to which sulphate of ammonia was 
apiilied instead of nitrate of soda, but the yields were greater than on 
any of the other plats. 

Experiments with potatoes, E. S. Goff ( Wlseonsht Sfa. Rpt. 
pp. — A summary of the results of* experiments in potato cul- 

ture obtained at the station since its organization. Taken as a Mdiole 
these results favored heavy seeding and the retention of the secMl end. 
No loss in yield followed jdanting in hills rather than in drills. 

Sugar beets in Iowa, G. K. Patrhuv [lomt Sta, lUd. pp, 

IffiS ), — The results of analyses of 10 samples of beets grown in ditlerenf 
portions of the State in 1814 are tabulated and discussed, and the results 
of 4 seasons’ work with sugar beets are reviewed. Of 014 samples 
grown during 1 >ears 41 jier cent <*ontained over 12 per cent of sugar 
and had a ])urity coettic ient of 75 or upward. The eiVeid of soils of 
different character on the sugar content and purity of sugar beets is 
discussed, and the author’s conclusion is that in Iowa the best soils for 
this plant are those described as clays and clay loams. 

Fertilizer experiments on tobacco, N. Passerim ( Sfa:. Sper.Apr, 
IfaLj (i^7yJ), No, (S’, pp. fif/, 7). — These* e\])eriinents were con- 

ducted on 24 idats on a soil containing in the chemically dry mate- 
rial 0.1475 ])er cent of nitrogen, 0.3150 per cent of phosjihoric acid, and 
0,0075 j)ei’ cent of fiotash. The elryness of tlu* summer and the fertility 
of the soil somewhat obscured the results, ruder these conditions the 
greatest weight of air-dry leaves was obtained by tin* use of nitrogenous 
and conipl(*te fertilizers. Certain fertilizers improv ed the combustibility 
of tobacco as shown by a burning test, and notably increased tin* con- 
tent of carbonate of ]K)tash in the ash. But in no case was there more 
than 5.1849 ])er cent of carbonate of potash in the ash of the leaves, 
while in the ash of cigars found on the market there was from 9 to 19 
per cent. The author suggests the probability that the variety used, 
<^Seed leaf,” may be deficient in the ability to take uj) jiotash salts. 
The fertilizers which esjiecially increased the cximbustibility of tobacco 
leaves were peat, especially in conibinatiou wdth urine, and sulphate 
and carbonate of potash. 
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The percentages of nicotm in chemically dry tobacco leaves from cer- 
tain plats are reported as follows- Unfertilized, 3.4074 per cent; with 
580 lbs, dried blooil per acre, 2.532i) per cent; with 267 lbs. suli)hate of 
ammonia, 1.6724 per cent; and with 356 lbs. nitrate of soda, 4.1833 per 
cent . 

The apparatus used in the burning test is iigured. 

Finely ground phosphates as a turnip manure, A. P. A it ken 

{Trans, Highland and Agl, Hoe. Heoiland, ycS9>, pp. — This is a 

cooi>erative experinuMit on 37 farms to compare on turnips the relative 
efficiency of a miiiiljer of natural phosphates of the same degree of 
fineness, /. c., passing a sieve with 10,0tK) holes ]H»r s<iuare inch. The 
(luantity applied to each plat was such as to supply phosxdioric m*id at 
the rate of loo lbs. xmt acre. In addition, muriate of potash and sul- 
phate of ammonia were applied at the rate of r>0 lbs. per ac re. One- 
half the j^lats was manured in February and the other half at the time 
of sowing. Analyses of the phosphates are f»iven. On account of a 
rainy season and the ravages of club root, the results of' oiil> 11 trials 
are tabulated. 
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The author conc]ude> ‘‘that the kind of phosj)hate as distinct Ironi 
meie linenesN of grinding is of some iiniMU tance.'' There was small 
ditference in the cdlicacy of tin- fertilizers whether applied in February 
or in April. 

The economical manuring of the turnip crop, A. P. Aitken 
{Trans, Highland and Agl, Soc, ScotUind^ >, pp, fdO-U:J ), — Fine bone 
meal, superphosidiate, and Thomas slag, in quantities from 4 to 9 ewt. 
per acre, and nitrate of soda and sulidiate of ammonia from 20 to 200 
lbs. per acre, were used in varying proportions and combinations in 78 
eooptTative field e\]>erimenta ni Banffshire in 1891, 37 with barnyard 
manure and 41 without. VMiere barnyard manure ivas used only one- 
half as much commercial fertilizers was apidied as where the latter 
was used exclusively. Forty three farmers conducted the experiments 
la 5^istriets iu Banffshire. The rainfall was so abundant and contin- 
uous that the yields were very meager and imonclusive, and a sum- 
mary only of 38 experiments is given. 

14094— No. 7 4 
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On tlie soil to which commercial fertilizers only were applied the 
yields with superphosphate and with slag were better than with bone 
meal. With sulphate of ammonia the. yields were better tlian with 
nitrate of soda. On the soil to which barnyard manure and commer- 
cial fertilizers were ap])Iied the yields were no greater tlian when the 
latter w^ere used exclusively. 

Results of three years’ experiments in cost and profit of grow- 
ing wheat, B. 0. Buffum ( Wyoming 8Ut. Bui, pp, Ji7-J54). — Tabu- 
lated data are given for .S years’ work in growing wheat on single acres 
on irrigated and unirrigatiMl land at 0 substations in the State. The 
cost ])er acre of preparation and sowing varied from $2.43 to $5; of 
irrigation from $0.S8 to $4 ; of harvesting iVom $1 .(>() to $3.50 ; of thresh- 
ing from $1.50 to $3.00 (4.0 to 10 cts. per bushel). The yield varied 
from 20 to 50 bii. per acae. The following table gives the average for 
the substations: 

Average coHt and proJit of (j rawing wheat in iVgoming. 


Subsf Ilium 
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Yield j. 
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iHo.'i 

1.291 

21 :> 
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12 92 i 

1 9 14 
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1 

1,97« 

1 
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20. 54 

10 'AH 
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The author com ludes that — 

^^AUvantages of raising whoat under irrigation aro ( 1) an asKurod (‘ro|). (2) larger 
yields, (2) heavier and better grain, (1; maintaining feitilit.v of tlie soil. 

‘^Tlie cost of raising wheat \arieH from $7.30 1o }»er ame. KstimatiMl cost 

upon 10 acres or more hy the use of improved maehiueiy was $7. 73 ]>er acre. 

“ Frolit varies fiom $1.73 to $10.70 per acre. 

‘‘Average prolit is $10.10 per acre.’’ 

Field experiments with fertilizers in Great Britain, T, W inter, 
W. Somerville, J. A. Mi krw, I). A. (iilfiihist, iiud It. B. Wrkhit 
(7>V/. Agr. Rpt, Distrih, (irattfH for Agh Education in (treat Britain^ 
pp. 6V/~;,s, Oii-iot), — Th(^ majority of these consisted of 

fertilizer experiments on ]>astnn‘s, meadows, swedes (nita-bagas), 
wheat, oats, and barley. The tests wen* eomiueted on farms in 
England, Scotland, and Wah*s, and were of lo(*al rather than general 
interest. 

On ruta bagasin Wal(\s and in Northumberland. England, snperjihos- 
phates aiforded a larger yield than bash* slag, ex(*epl when the soil was 
notably tleficicnt in lime. The time at which nitrate of soda was 
apjdieil to ruta bagas did not greatly affect the yield. In one <*.asesalt 
apparently exer(ase<l a favorable intiuen<»e on this crop. In several 
instances acoinparisou was made between iiifraB^of soda and sulpliate 
of ammonia, but the results varied with the locality, the season^ and 
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the crop. In one experiment on grass land it was found that ‘‘when 
X)hospliatic and nitrogenous manures are used together the best results 
are obtained where tlie more slowly ae.ting phosphatic manures are 
used along with the less readily soluble nitrogenous manures, Bono 
meal and dissolved bone do better with sulphate of ammonia than with 
nitrate of soda,^^ Nitrogenous manures, esi)ecially nitrate of soda, 
exce[)t when in <*ombnnitioa with phosphates, reduced the quality of 
the hay crop while Jiu reasmg the (|imutity. 

In experiments on meadows in Beotland a (‘Oiiiplete fertilizer gave 
more satisfiwdory rc^sults than any other artirt<*ial ferlilizer, but the 
greatest profit was secured by the inse of barnyard manure, supple- 
mented by nitrate of soda. Potash was generally benetieial and 
increased the jiroportion of <‘lover. Salt, tliongh killing some shallow- 
rooted weeds, gave, as a rule, unprofitable results. On clove)* its 
effects were disf iiudly injurious. Likewise on <*lover, kainit, probably 
on ac<*ount of the salt eoutaiiuMl in it, was I(‘ss beneficial than muriate 
of [lotasli. 

Experiments, preliminary, practical, and miscellaneous, made 
in 1894, with general conclusions from three years’ experiments, 

P, l)K Vr\*ST (Culhirea SpecialeH tlvpvvienvvtidv Hornhekv-lez-AU^Ht^ /^Y//, 
p, iii), — Fertilizer fests are given with potatoes, stock beets, carrots 
and parsnips, turiii])s, winter wiieat, rye, oatvs, elov(*r, and llax ; the effect 
of inaiiureson meadows; eoinparisonof dilfefiait phosjdiaies; eoinjiarison 
of excelsior and straw tor bedding; ami experiments in electro-eulture. 
Variety tests are given with ]>otato(‘s, .>to(*k beets, winter wheat, and 
oats; and distanei* trials with potaUaxs and stock beets. 

Field experiments with small grains and roots, W, Saunders 
{('anada ikrpiL Farms Fpt, isuf^pp, — Among the experiments 

conducte<l in ISP4 wi*re variety tests of peas and sugar beets and 
variety and fertilizer tests of oats, barley, wdieal, corn, turnips, mangel- 
wiirzels, carrots, sugar beets, ja'as, ami potatoes. 

In a eoinjiarison of 15 tons of rotted barnyard manure with the 
same weight of fresh manure, rhe larger yield was obtained by using 
fresh manure on w heat, barley, oats, and tiirnqis; mangel wurzels and 
sugar lieets afforded a larger yield w ith rotted inaimn‘; and witli <‘orn, 
earrots, and potatoes the results were eontradietory. 

Farm crops at the experimental farm at Nappan, Nova Scotia, 
W, M. Blaih (Canada ExpiU Farms Kpt, pp. — Among 

thesi't were variety tests of wheat, barley, oats, peavS, turnips, carrots, 
mau'^el-wurzels, sugar betds, potatoes, and corn, Silver Hull buck- 
wheat, yieldeil more w hen sown at the rate of J bu. of seed per acre 
than when or 2 bu. of seed was used. Experiments to determine 
the date for sowing oats, barley, and spring wdieat, amount of seed 
potatoes, and value of various mixtures of grain crops w ere made. 

Faim crops at the experimental farm at Brandon, Manitoba, 
S. A. Bedfokd {Canada ExptL Farms Itpt, ISfhi^pp. — Among 
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the experiments coudujeted were variety teste of wheat, oats, barley, 
peas, grasses, millet, turnips, mangel wurzels, and sugar beets. Roll- 
ing wheat proved advaiitageous. ^Wheat cut in the dough stage or 1 
week before i)erfeetly ripe yielded almost as much as when allowed to 
ripen thoroughly, but <*uttiug before the dough stage was reached 
gre«atly reduced the yield. The results of experiments for determining 
the best dates for sowing wheat, oats, barley, and flax 5 methods of pre- 
paring land for wheat ; and a fertilizer experiment on barley are tabu- 
lated. Drilled wheat yielded more than that sown broadcast. In a 
test of 15 varieties of fl-rowed barley, Excelsior, a beardless variety, 
afforded the largest yield. 

The yield of flaxseed was prjictically identical whether 1)0, 70, or 40 
lbs. of seed i)er acre was used. Twenty-three ]>ounds of millet seed 
per acre afforded a larger yield both of hay and of grain than was 
obtained when 40 lbs. of seed was used. 

Sunflowers plante<i at distances of 3 by 1 ft. yielded 13,200 lbs. per 
aer(^ ol' ripe heads. With all roots test(‘d early sowing proved 
advantageous. 

Farm crops at the eKperimental farm, Indian Head, Northwest 
Provinces, A. MacKay (Ooaada ExptL Farmn Kpt. lyu, pp. — 

The season of 1891 was dry and unfavorable. Si)ring wheat and oats 
during sevei-al years av(*raged more when sonvii Avith a press drill than 
with an ordinaiy drill; with wheat both methods afforded larger yields 
than sowing broadcast. In a single test with barley the use of the 
ordinary drill was follow'e<l by a larger yield tlian w hen tlie j)iess drill 
wavS employ(‘d. (’ross drilling did not inen^ase the yield of wheat and 
oats. The average results for 3 years favored sowing 1 bu. of wheat 
l)er aere rather than 5 or t> i)e<*ks. S(uen peeks of barley afforded a 
larger yiehl than 5 x)ecks; 2 bu. of oats more than bu. 

In the dry season of 1894 wheat planted at a depth of 3 in. yielded 
more than when planted 1 or 2 in. deep; the average lesults for 3 years 
favored a de])th of 2 in. Bare fallowing was found to be the best 
method of preparing land for wheat, barley, and oats. 

Of 10 grasses sown in 1892, Bromm inermift w^as the only one tliat 
survived. 

Among other experiments <;onduete(l were variety tests of wheat, 
barley, oats, peas, corn, turnifis, mangel wurzels, carrots, sugar beets, 
and imtatoes, and tests of the time of sowing small graius. 

Culture of the cereals in Algeria. 11. Va<jnox (liul. Agr, Algtr. et Tun we, 1 {189o)j 
No. n, pp, liO-1^8). 

Experiments to establish the cultural value of different varieties of grains, 
III, F. llKiNK an<l N. Wkstkrmiukk i^Deui. landw. rrvene, (IS9S), No. to, pj>. 79, m. 

New fodder plants, K. i^vosnun v {Dent. Jandw, Vresse, {1895), No. tO, p, 77, 
figs, 2). — J ioia dumentornm ih twider and juic> and is a favorite with cattle. It has 
great tillering capacity and leaves no vacant spaces, and does not lodge. It is better 
suited for sowing alone than for mixed seeding. Fioia eitvaiioa is also tender and 
liked by cattle. It is better in mixed seeding than when raised for fodder. 



HORTICULTUB®. 


581 


Hoteg on Fonnisetum orlentnle {Roy. Sot. Qard. Trinidad Rul.f f$ ( 189€)y No. 
p. 109). — Notes are given on tliifl grasH, which is said to be very promising for hill- 
side and valley cultivation. • 

Growing rape seed, T. Shaw {UreederB* Gaz., ^9 {tS90)j No. 9, p. //J).— The cli. 
mate of the Northern States is too cold to grow the seed. It can probably be raised 
in the South, but this must be tested by experiment. 

Bulla, and its value as a forage plant and green manure, L. CIkandkat' (Jnti. 
Sci. Agron., air. 2 {1894-'>9r>)^ 'No. 3, pp. 414-483). 

Sulla, J. Knili. {JiuL Agr. Alger, ei Tuniaief / {1893), Nos. 13^ pp. SfU-olJ; 14, pp. 
337-334; 17, pp. ,197-40 j ; 18, pp. iU-4.il). 

Test of varieties of sugar cane, .1. II. Wakki- k {Eaai Java Ejrpf. Sla. Btil. No. 19, 
pp. U). — Four hundrotl and thii‘t<‘en determinations of sugar, glucose, etc., in a 
large iiuiiiber of varieties of sugar cane. 

New cane varieties and new diseases, 11. Thyox {Hawaiian Planiern^ Monthly, 
14 {1893), No. 10, pp. 449-439). 

Experiments with wheat and oats at Griguon in 1895, P, P. Deukkain (Ann. 
Agron,, 31 {1893), No. IJ, pp. 43-303). 

Cultural experiments on the academic trial field at Poppelsdorf, F. W. 
Woili.TMANN {ZiHt'hr. landw. />r. liheinprettaaen, I J {ISU'A, \oh. 30, pp. 4ol, iOS ; 31, 
pp. 410, il7). 

Experiments in sugar-beet culture 1883--*93, F. W. Woli. i U iaeonain Sta. Rpt. 
IS.93. pp. 184, -Abstract <»f re]»orts of investigations of sugar-beet culture in 

Wisconsin previously iJiiblisluul b.\ tbe station (K. S. K., 3. p. 671; 5, p. 401). 

Field crops at the experimental farm at Agassiz, British Columbia, T. A. 
iShakpk {(''anada E.rptl. Forma Rpt. 1894, pp. .187-399). — Among tbe experiments con- 
ducted in 1804 were variety t(‘sts of fall wheat, spring ^^beat, barley, oats, peas, 
ttiriu)>s, mangel-w mvels, <*arr(»ts, corn, and potatoes; and expiTiinouts to determine 
tbe best time for sowing oats, barley, and wheat. 

Miscellaneous agricultural topics (North (\irolina SUi. Ilul. 113, pp. 133-180, 
fig. 1). — Kepriuts of press bulletins of the station, some of the principal topics treated 
b(dng crimson clover in 181U, arm> w<»rnis, bones as fertili/ors, ‘ hollow horn'’ and 
‘^hollow tail,” ktveping s\Ncct potatoes, bees and bee worms, \aluc of one da^’s cow 
ratiems as a fertilizer, destroying wild ounuis, mixing fertilizers at borne, ox warble 
or heel lly, <*otton-seed feed, and feeding cotton-seod jirodiiets. 


HORTICULTURE. 

Manuring of beans, A. P. Aitken (Trans, JUghlantl and Atjl. Soc. 
Scotland^ 1S9A, pp. IFl-Hl ). — This is a cooperative e\|u»riment extend- 
ingover 2 years on 10 farms in Sthiing^shire, in which snperphosi>lmtes, 
muriate of potash, kainit, gypsum, and sulphate of iron were applied 
in varying: proiM>i‘tions and combinations to soil on whitdi beans were 
g:rown. Haniyaitl manure was also used. Owing to an unusually wet 
season and other reasons the results of only 5 experiments tvere Uibu- 
lated. The author (*oneludcs that as goo<l crops of l>eans can be grow n 
with eoimnereial fertilizers as with barnyard manure, and that there 
were no marked dilferein‘es due to any one kind of manure over another. 
The yields with kainit and muriate of-potash w^ere equally good. The 
indications were that sulphate of iron was sometimes beneficial, some- 
times iiyurious, and souietiines produced no eflect. 
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Researches on citrus fruits, Y. Oliyibui and F. Guerbinei {Btaa. 
Sper. Agr. Hal, 28 {1895), No. 5, pp. 287--301).— This consists of 20 
tables, showing the results of numerous chemical analyses of oranges^ 
mandarins, and lemons, the peel, pulp, juice, seeds, foliage, green 
wood, and dry wood being separately analyzed. The technique of 
analysis is given in some detail. Based on these analyses, which show 
mu(*h variation in the composition of the fruits investigated, the follow- 
ing fertilizer is recommended for citrus fruits in general in the province 
of Palermo: Muriate of potash 900 gm., Thomas slag 1,(K)0 gm., and 
sul])hate of animonin 3,530 gm. for each tree. 

Second report on the sand cherry as a stock, J. L. Bvdd and 
N. E. Uansejn (fotca Sta. Bui. 28, pp 2Q9-23S). — A progress report on 
investigations as to the value of the sand cherry as a stock for l)oth bud- 
ding and grafting, it being believed that the hardiness and thriftiness 
of this species will prove advantageous to orcliardists in that ]>art of 
the country. Notes are given on the results of (*rown grafting and 
budding with both native and imported jdnms and cherries. 

The following is the summary of the authors: 

^‘The experience of 2 year-t with the sand ehcrrv indicatea that it ia a prnraiging 
stock loi the Japanese and native plums. Pudding gnes huger, smoother, stockier 
trees in iiuraer\ Uiaii grafting. The thiropean plnuKs are more dw'arfed than by 
native phiin stocks, and will prohabb hoar .vounger than on i>lum stocks if not per- 
mitted to root from th(‘ scion. 

^^Tlie cultivated cheiiieN do not appear to tuiite readily with thesand cherry either 
by budding or grafting. Yet it inn,> be that we have not worked them at the proper 
time. 

The sand cherry stock hastens the blossoming of the Japanese and native plums. 
Scattered experience in Utah, (Jeorgia, lowra, ami elsewhere indicates that the culti- 
vated ])luins bear earlier on this stock than on plum stocks. 

*^The early and heav> bearing of the sand cherr\ fiom northwest Nebraska has 
special interest, as plants on the college giounds from Colorado have blossomed freely 
during the past 12 years, but ha\ e rarely b<irue a specimen of fruit. All onr stocks 
on which the buds and grafts failed are bending under their loads of fruit when 2 
years old.’^ 

On the composition of different kinds of berries, A. Eineoke 
{Lnnihv, Vers. Hfat,, id, Ko. /, pp. 21,22). — The object was to determine 
whether there are ditfereuees in the composition of varieties of goose- 
berries and eurrants; and, if so, whether these diflfcTeiiees are eharac- 
teristie of the varieti<*s or are due to favorable, (‘ouditions of culture, 
manuring, season, <‘t(*. Analyses are tabulated for d varieties of goose* 
berriits and 5 of currants. The work is to be continued for several 
seasons. 

Fruits {Canada Exptl. Farms Bjd. I89i,pp. 122-116, figs. !>).— A col- 
lection of notes and tabulated data on various orchard and small fruits 
grown at the exi)erimeutal farms. A table is given showing the effect of 
the winters from 1890 U) 1 894 on a^tandard apple orchard, the majority of 
varieties beiugmoreor lessiiijured. Teunewer varieties of American and 
Bussian ap])]esare described and compared. Among the ehorries experi- 
ments were made with some Bussiau varieties and the sand cherry. The 
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latter was found to be hardy and has been distributed throughout the 
province to be tested further by various fruit growers* Seven varieties of 
plums are described and compared, 2 of them, Early Eed and Moldavka, 
Kussiaii varieties, being considered of especial value. Notes are also 
given on crab apples, grapes, raspberries, and strawberries. A table 
shows the yield and thril*tiu(‘S8 of foliage of 88 varieties of strawberries. 
In a comi)arative test of 25 varieties of strawberries, Orescent led, giving 
a yield of 40 boxes from a ()0-foot row. A list of the fruits received for 
examination is appende<l and mention is made of the distribution of 
poplar and willow (Sittings, asparagus, rhubarb, apple, and crab apple 
seeds, and plants and siaons of new fruit. 

Fruit culture in Malaga, 1). N. BrnivE (T, S. Consular Rpt. 

Au(j„ pj), — Tills consists of information obtained from native 

fruit growers on the eulture of grapes ami raisins, oranges, and lemons. 
TJie vineyard acreage is stated to have <liminislied in tln^ past quarter 
of a century from some 2<)l,e0O acres to only about (>0,000 acres that are 
free from the pliylloxera or disease. American vines of Vitls riparia 
stock are being used in (dace of the European vines on account of 
resisting the [diylIo\(*ra, but will not tiourish in calcareous or slaty 
soil or hilly lo(*ations. Tin* muscatel grains are preferred for raisins, 
and furnish IVom 5;*> to 10 per «‘ent of prepared iiroduet. Both grapes 
and raisins are exporbMl to the Tiiited States, 

Tlie chief varieties of orang<‘s grown are the ('hina Dulce, China 
Agria, (irano de Oro, and (^ihu Dulce, the first tw*o being those chiefly 
exported, and little of the fruit coming to the ITiited States. 

Two tyjies of lemons are ex[>orted to the United States, the Reales,’’ 
or elliptical, and “Castallanos/' or round lemons. There w’^erc 41,700 
bo.xes sent to this country in 1804. The method of curing and packing 
is briefly described. 

Food requirements of the chrysanthemum, M. P. Andebson 
((ford, Chron,^ dd .vcr., Xo. p/>. icS/;, fs7). — A controver* 

sial article on the merits of ditfereiit mixtures of fertilizers for chrysan- 
themums, the writer comparing the ferlili/ers compounded by himself 
with those a<lvoi*ate<I by others, and gi\ing a table showing the ditfer- 
ences bet ween the eompositioii of chrysantliemiim a'^h ami of the various 
fertilizers. The eomiiositionot the ash is given as jiotash ]>er cent, 
soda lime 20J, magnesia 10}, phosi»harie acid 104, sulphuric acid 
4^, iron 84, chlorin 8, silica and nitiogen (in the fresh plant) 3. The 
fertilizing mixture re<‘ommended consists of kainit 8 parts, basic slag 3, 
sulphate of ammonia 1, and phosphate of potash 1, applied at the rate 
of 1 part to 400 in weight of soil, 

MiscoUaneouB horticultural and botanical work {Wisconsin 
Bpt lS93y*pp. phs, 3, Jigs. :>). — Brief remarks on some investiga- 

tions carried on at the stiition. A breeding exj^eriment with tomatoes 
that has been in progress for 0 years is reported upon. Two strains of 
tomatoes have been comi>a»nHl for the last G generations, one of the 
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strains being grown from entirely mature fruits, while tlie other strain 
of the same variety has been grown the same length of time from fruits 
so immature that they had not commenced to change color toward 
ripeness. Illustrations are given showing the eftect on the foliage 
and fruit i)rodiiction, tlic plants from mature seed having more erect 
and luxuriant foliage^, while the ]>lants from immature seed gave an 
earlier and greater yield of fruit. DiagraiUvS are given indicating the 
difference between the strains in regard to the iM)ints of foliage and 
fruit. 

The com]>arative vitality of hulled and unliiilled timothy seed is 
briefly noted, experiments showing that unliulled seed germinates 
better and retains its vitality longer, being reliable at 5 years of age, 
though rai)idly deteriorating after that time. 

A brief note is giv^en on grape growing at the station, fruiting vines 
of the Delaware and Worden varieties and the ]>rocess of covering 
grapevines for winter protection being illustrated from ])hotograidis. 
Close pruning and training to single ])Osts are j)ra**.tieed. 

Observations made in jirevious years as to the times of the bursting 
of leaf buds and sueeessive stages of grow th of various common trees 
and shrubs are briefly corroborated, and notes made upon the fall of 
leaves in the autumn, 3 periods being designated, the second of which 
comprises the main defoliation. Several species, as willows, cotton- 
wood, and white elm, are noted as casting off weakened twugs in the 
autumn. 

Horticultural inveBtigations from a botanical standpoint, L. H, Pvmmel 

{MonIhUf fVeather Kcv. Iowa tVeather and ('rop Sort ir<\ (> {ISfl"*), Ao. I pp. 7 ), — 
brief popular article. 

Does asparagus need salt? {liuial AVir Yorkerf Jan. /A, p. S4). — A imniber 
of ]»roiiiiiiciit liorticulturistK gi\o tlieir opiniouH (»i» this subject, the eeiiseneus of 
which seems to he that asparagus does not need salt and is not honefite<r)»y it inate- 
rialh . Ijar»j;o a])plicatious do not injure it, however, and ina> serve to keep down 
weeds. 

Broad beans {Amvt\ f/ard., 17 {ISJC), Ao. p, 'tO). — brief cultural notes <»n the 
English hroad beans. 

Cauliflowers (do a r. Uort., ISUh, No, :t>77, pp. //}. — Directions for the early 

spring growing of cauUtlowers in Eiiglainl, the plants being starteil under glass. 

Chicory (door. Ilort,, Ao, p, U ), — brief note on winter l ulture under 
glass for salads. 

Cyperus (Joar. Ilort., JSOo, No. JUl9y p. 7^7). — brief enltural notes. 

Hops and hop growing in California (Yatifortiia I'mit UrowcVy fS [iS0i7)y No. 4, 
p. 01, fig. 1 ). — A brief note on the industry, with illustration of drying kilns and 
warehouses. 

The onion and its cultivation, W. W. (iLKNNV {Joar. Hoy. Agl. Sor. England, 0 
{1<W}), No. J?,pp. J57-,J7.7y fgn. 0). — A popular article on the subject, giving the his- 
tory of this vegetable, directions for its eiiltivatiuu and marketing, treatment of 
diseases and insects, statistics of the yi<‘ld in difleront countries, and n^comtnenda- 
tions for the more extensive growing of leeks, c'hives, garlie, and onions in England. 

Training tomatoes, (L A. Woolson {(ianhn and Forest^ J (1800), No. 410^ pp, 67, 
OH), -brief notes on the use of wire netting as trellises. 

Cultivation of the tomato, W. W. Tracy {(larden and Foresiy 0 {1896)f No. 4IS, 
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jp. S7)» — General discuasion and directiona, with B 2 >ecial attention to temperature, 
moisture, and tillage. 

New and old fkvorite vegetables (Gard. Ohron., /.9 (/AW), A’o, dyCf^pp, ISO, 137).— 
Brief notes on some English and rontiiietital varieties. 

Gkeen stuflf for winter, T. Gkeinkii ( Jswr. Gard., 17 (/A.%'), .Vo, .97, p. olyfajH. 
Illustrated notes on the winter growing of salad chicory, the jdants to l>e tiiken up 
in the fall, the tops and rootrf< trimmed, and then reset in boxes and covered n ith 
several inches of line, loose, moist earth. After a few weeks the ]dants w'ill be found 
to have developed a crisp growdli of new, blanched foliage, which can be cut olf and 
eaten as a salad, or as a su]>8titiit<' for asparagus. If the tojis be covered again with 
earth a second crop will r<‘Hull. 

A contribution to the improvement of vegetable culture, K. Wozei.ka (Ikut. 
fandw, Prvaftef 23 {1303), No. ln3, ip. OJH, OJi, Jiffs. /). 

Hotbeds and their uses {dour. Hurt., JSOfl^ No. p. 3(f). — Brief ]M>piilar direc* 
tiouB for construction and uses. 

Gtreenhouse heating {Jmer. (iard., n (/AW), ,Vo. 3:, pp, 37, r ,!), — An abstract of 
a lecture by L. 11. Baile\ , giving a historical hketch of the subject. 

Oreenhouse heating ( tmer. (Gtrd., /' {ISOt>\, \o. ls,p. ;/). — An article comparing 
tlie%aliie of steam and liot water for this purpose, the two s,n stems being shown to 
possess about equal value, although steam is generally preferie<l. 

The chemistry of the apple and the stiawberry, 1'. Sun i {('tmmia Exptl. 
Fartus. Upt. IS0i,pp, — A rej»rint of analyses (with reb'rence to fertih/ing 

constituents) of leaves, previously printed in nqiort of tins iiistitutioii for 1S90 
(E. S. K., J{, p. IC>7), with the ad<lition of similar aua1\ ses of the fruit of the same 
4 \arieties. AnalyseH with refercm*e to feitili/ing eonstituents are also reported 
for plants of I varieties of straw’beriies collected in bloom. In each case* the draft 
of the plants on the soil is calculated and tliN<‘Ussod. 

Uses of bananas and plantains, 1,. A. Bkunays {IliKraUaH Planters Monthly, 14 
(7303), Vo, l(f, pff. -/d? -/'/). — A jKijiiilar artu le quoted from Macknjf Suffur Oourml. 

The cherimqyer, K, 1). Sri ui i \ ani (dardru and Fortst, 0{/S0fJ), No. 173, p. 37 ). — 
Brief notes on the grow ing ol this fruit near Los Angeles. 

On the composition of the citnis fruits, L. Da.sksi and Bohchi {3taz. Sper, 
Ayr. Hill., JS i /s,9T), .Vo. 11, pp. ^l0'(-7(fl). 

On the cultivation of the lemon, Bom hi {Sta:. 3prr. .lyr. ItaL, :s {/S03), No. 
77fpp. rav-7/'o. 

California oranges and the frost, ^V. M. I'l'^nAi k ( flardeu aud Forest. 0 (ISOfl), No. 
413, pp. 3(1, 37). — States that tin* damage done ha> been us erestiinated, as onl,\ 5 to 
10 per cent of tin* orchards base been de.Htrosed, ami tmly 20 to 30 per cent injured. 
The chief injury was in (he lew country about Kiversidt*. 

Pruning peaches, T. (Iukivkk ( Lwfr. (lard., 17 {ISOd), No. ».9, p. S,i. jUjs. 2).— An 
abstract of an article bi ,1. II. Halo in V. S. Dept. Agr., Kpt. Pomologist, 1804. 

Orchard irrigation for fall and winter, F. Froivi rv (Jmer. Jiort.j: \ tsiui). No. /, 
p. 7). — Ailvisf^s early checking of the wattn* in autumn, (o allow the w’ood to ripen, to 
be followed by a thorough soaking just before winter, and one during the winter if 
the weather be dry. 

Alfalfa or clovei as a food for the orchard, F. L. Watuoos ( Jmcr. Ayr,, ISOO, 
Jan. IS.p. ti(f). 

The double grafting of pears (tlarden, 40 (1300), No. 13(13, p. 7d),— Notes on the 
practice in Kugland. 

Protecting young fruit trees, J. Troop (.4mer. Hort., ( 739(1), No. t, p. 4). — A short 
article, advising the mounding up of earth about the lower trunks of young fruit 
trees, or surrounding the trunks with woven A\ire or sheathing paper, to prevent 
injury by rabbits and mice. 

Cultivation of the dewberry (Garden and Forest, O (1300), No. 410. p. Abstract 

of a paper read by.), A. W'ilcox before the Western New York Horticultural Booiety, 
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The fourth year's observations on the efieot of land plaster on grapes, G. Bat- 

TANCHON {Prog, Ayr, et ViU, IS {1895)^ No, 47 y pp, 844’^46), 

Fruit forcing — ^vines (Jour, HorL^ 1896^ No, 8406, p, X8), — Brief directions in regard 
to fertilizing, pincliingf temperature, and moisture. 

Propagating vines, E. Molynkux {Jour, Hort., 1890, Xo, i*468,p, 80), — Brief direc- 
tions on the subject. 

Resistant vines {California Fruit Grower, 18 {1890), No, 0, p, 109), — A table from 
French sources, showing the power of resistance to phylloxera )>ossessed hy various 
species and varieties of grapes, chietly European. Th«)se of Vitis vinifera origin fall 
easy victims, while T. riparia and T. varieties are but little affected, and the 

Scuppernong ( rotundifolia) not at all. 

Exhausted vines, W. \V. Chapman {Jour. TIort,, 1890, No, J470, pp. 90, 91), — Not<‘8 
on the renovation of old vines in an English grape liousc by means of jdacing fresh 
soil about the roots. 

Cultivation of cocoanut {liul. Hot, Dept. Jamaica, n. ser,, S {ISO"*), No, 9, pp. 183, 
188). 

Cultivation of the cocoa {Hul. Hoi, Dept Jamaica, n. »cr,, 1 ( isti8), No. 9, pp. ISO, 
181). 

Some observations regarding kola nuts, A. K. L. Doiimf. and H. En(.eijiaki)T 
(Amer. Jour. Pharm., 08 {1890), No.l, pp. 8-7). 

Amaryllis culture, E. O. Ohpkt {Garden and Forenl.o {1890), No. 410, pp. 08, oo). — 
A }>opular cultural article. 

Winter-flowering begonias, T. D. 1Iatfii:m> \ Garden and ForeHt,9 ( 1890), No. 118, 
pp. 97, 08). — Descriptive and cultural notes on sc\cral varieties. 

Carnation notes, F. Dorvkk {Amer. Florint, 11 { 1890), No. 191, p. — Brief notes 
on the best methods of producing high-grade flowtTs, well-manured <'lay soil being 
jireferred. 

Notes on geraniums ((Vinuda AVpt/. Farmn Hpt. 1891, py>. CJomparutive 

descriptive notes on 59 varieties of geraniums, with a recomineiidatioii of varieties 
preferable for that section of the country. 

Cultural notes on orchids, K. O. Ohpkt (Garden and Forest. 9 {1890), No. 411, pp. 
45, 40). — General remarks on tJie subject, soil, moss, watering, and temperature being 
discussed. 

The pepper tree for house culture, B. L. Eptnavi {Garden and Forest, 9 {1890), 
Xo. 418, p. 88), — Advises this as a window plant, with fre<|iient sprinkling to induce 
tloweriug. 

Forcing hybrid perpetual roses, \V. Sc’ott {Garden and Forest, 9 (1890), No. 418, 
p. 88), — Brief cultural notes. 

Rose notes, K. Simpson {Amfr. Florist, U {1890), No. Ktl, pp, Directions 

for grafting roses. 

Perfumes from flowers, (Amer. Hard., 17 {I89i A, Xo. 89, p, 88 ). — Brief note on 
methods used in Frau<'e. 

Propagation from slips, K. A. LoN<i (Jwci*. Gard., 17 {1890), Xo.89, p. 88, fig, /).— 
Illustrated directions for multiplying various house and bedding plants. 

A choice selection of hardy ornamental shrubs {Canada Fsptl. Farms Upi. 1894, 
pp. 43-59, figs. 19), — Illustrated and deHc*rii»tive notes on 12 species or varieties of 
ornamental shrubs being tested on the Gentral ExperimeDtal Farm. In addition 
brief remarks are made on the forest belts and clumps that have been set out, Kus- 
sian poplars and willows being especially noticed. 

Hardy garden plants, K. O. ORPKT(F/orwf« Exchange ,8 (1890), Xo. J, pp. 40, /T'),— -t 
Keooiumends hardy llowenng plants, especially of the Liliaceie, for New England 
gardens. 

Shrubbery in winter (Garden and ForeM, 9(1890), Xo. 414, p. -//).—Brief suggest- 
ive notes, especially rocornmeiiding deciduous shrubs with attractively colored barks, ‘ 
as willows, viburnums, an<l dogwoods. ' 
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Flowers and finoita at tho Northwest Territory experimental farm, A. MacKa y 
{Canada Expth Fannie Jtpf, 1894, pp* $84^7^), — Notes on ysrious annual and perennial 
flowering plants grown at the farm, and a report on various orchard and small fruits, 
many of which suffered from the severe winter weather. 

Fruit culture sixty years ago {Jour, Jlort., 189(1, No, 2408, pp. 49, 50),--k short 
popular article on the former condition of fruit growing in England. 

Temperatures showing liability of damage from frost {California Fruit Grower, 
18 {1890), No, 0, p, J/S ), — A table compiled froni information received from horticul- 
turists on the Pacific «loj)c, showing th« lowest temperatures various fruits and 
vegetables will endure at diftVront stages of growth without injury. 

Horticulture in eastern Nebraska, E. IIartmcy {Garden and Forest, 9 {1890), 
No, 41/i, p, 08), — A brief almtrai't of a juipcr read before the Nebraska State Horti- 
cultural Society. Cultivation is ailvihcd instead of much irrigation. • 

Report of the horticulturist, J. (’uahj (Gauada Expll, Farme Ttpt, 1894, pp, 108- 
107). — Report on tin* work of tlic horii cultural licpartiucnt during the year, investi- 
gations being undertaken in cold storage, growing tobacco, and trcatiucnt of fungus 
diseases. 

Hortictilture in the maritime provinces, W. Ak Blair ( Canada Ejrpll. Farme lipt. 
189 J, pp. 207-1*80). — A report on tiie vegetables, fruits, flowers, and ornamental trees 
and shrubs grown during the season in Nova Scotia, with i>rief mention of the meet- 
ings of farmers for the discussion of agriiuiltural subjects. 

Fruits and vegetables at British Columbia experimental farm, T. A. Suarpk 
(Canada Expii. Farme F pi. JS9i,pp. 899-4/1, pie. 8). — Notes on various orchard and 
Hmall fruits and vegetables grown at this fari|i, witli engravings of a hop vine, plum 
tree, and blackbeirv . Descriptive notes are given for a number of varieties of fruits 
and tabulate4l <lHta for several varieties of vegetables. 

Vegetables at the Northwest Territory experimental farm, A. MacKay 
{Canada Expii. Farme lipt. 189 i, ;>p. •TaimlatiMl data on a variety test of 
various vegetables, most of wbieh thrived wtdl. 

Horticulture at the Manitoba experimental farm, S. A. Bei>fori> {Canada Exptl, 
Farme lipi. 7894, pp. 19).— Thin iiiclinU^ not«‘8 on orcliurcl and small fruits, 

vegetables, and dtiwers, with brief mention of e\)>eriinent8 witli hedge plants, 
and sbelt( 4 ’ belts on the farm. Deseriptivc notes and tabulatfsl data are given for 
several varieties <if each kiml of vegetable. 


SEEDS— WEEDS. 

Tests of grain and other seeds, W. Saunders {Cminda Exi>th 
Farmn Rpt. tsui. pp. fip. J ). — Dnriiip the past year there were 

toated 2,1.'>7 samples of seed <if all kinds, those of wheat, barley, oats, 
and |)eas far exceeding all others. As compare<l with the teste of the 
previ<niH year, there was a dt'cided iniproTeinent in the vitality of 
tlie 8t*ed examined. The average of tlu' wlieat idmwed an increase of 
X.7 per e«‘nt in its vitality, oats barley 4.1, and peas 3.8 per cent. 
Tables are given Klu)wing tlie results of testing seed for xitality in 
3804, and (.lie resnlts of the tests of wheat, barley, and oats for the 
difl'erent j)rovine-es during tlie same year. 

Second report of the seed-control department of the Hambui^ 
Commercial Botanical Muaeum and Iiaboratory, A. Voigt (i8.o,'j, 
pp. 10 ). — A reimrt is given of the seed testing for the year ending .Iiine 
30, 1894. There were examined 627 separate lots of seed during the 
year, requiring 764 iudividual experiments. The leaduig varieties of 
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seed sent in for examination were red, white, and Swedish clover, 
Ittcern, serradella, sesame, and orchard p:ras8. Of the individual tests 
391 were examinations for dodder, 110 for purity, and 119 for germina- 
tive ability. Of the samples of red clover seed examined 48.1 per cent 
were found to contain dodder seed in varying amounts, an increase of 
7 per cent over the previous year. It was found that nearly all the 
leading seed wliicli was examined for purity and geriniiiative ability 
gave a higher average than that obtained the previous year, a marked 
improvement being shown for red, whitti, and Swedish clover. 

In the previous year’s reimrt, in addition to the mention of the year’s 
investigations, a scale of ])rice8 charged for making examinations, the 
size of the sami)le needed, and time re<iuired for conducting the tests 
are given. 

Poisoning from cowbane (Cicuta maculata), L. II. Pammel 
(Towa Sta, BuL pp. fign. ;). — A description is given of this 

weed, and some of the most striking <*haracteristics are pointed out. 
IS^iinierous instances are cited of fatal poisoning following the eating of 
its roots. The roots, at least when fresh, seem t*spccially ]>oisonoiis to 
men and cattle, while horses, sheep, pigs, ct<*., are said not to be 
seriously affected ])y them. The active priii(*iple of the cowhaue, 
or water hemlock, according to Aukeii,’ is said to be “(*icutoxin,” a 
resinous substance. 

Some specially noxious weeds, d. Ji^letciiku (Vtxnada ErptL 
Farmti Hpi, 1^01^ pp. J J fign. — lirief descriptions are given of 
the Itussian thistle, tumble mustard {/Sifiymhrinm Hinapiatntm), Erynl- 
mum orientalf, and the sow thistle (Sonchus a r minis). The attention 
of farmers and others is especially called to these weeds, that their 
spread may be prevented. The same warning is given regarding 
NesUa paniculaia and false tlax, which are every year becoming mor<‘ 
troublesome. 

Two noxious weeds, L. II. Pammel ( loiva Sta, Bui, pp. /, 

pL Jigs, 0 ), — The author gives illustrated descriptions and notes on 
the prickly lettu<*o (Lavtuea scanola) and on the buffalo bur {^danum 
rostratum). During the ptist season these two weeds were received for 
ideiititlcation at the station more frequently than any others. The 
information relative to the piickly lettuce i.> largely compiled from 
Indiana Station Hulletln 52 (E. S. K., h, p. 540), The article on the buf- 
falo bur contains compiled and original observations on this rapidly 
spreading we<*d. 

Growing of unripe seeds, T. Ciirisiy (Card, Chron., 19 {I89u)^ So. 47", 

It, — The uiiihoi Htatt'H that soed ]»rodu<ed h;y young tre«‘« will, when grown, give 
trees ot indifferout character, and citcB the coftc© tree as an csaniplc. 

Anew germination apparatus, C. Ascumac (C*m. /ti/., W So, 7, p, rt4, 

I). 

Distribution of prickly lettuce in the United States, L. H. Dkwsy (Jioi. Oas,, 
21 So. If pp. H4f .iOf map 7).— Notes are given uf^on the distribution of this 


Mour. i»rak. Chem., 1808, p. 105, 
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troublesome weed. It is reported from *J7 States and Territories, being reported 
most abundant in the States of New York, Michigan^ Ohio, Indiana, Illinois, Wis- 
consin, Iowa, and Kansas. 

Xb the cultivated pEursnip run wild poisonous? L. H. Pammel ( Totva Sla. Bui. 
pp. — ^The substance of this paper has already api>eured elsewhere (E. 8. R., 

7, p. 131). 

Kansas weeds, A. S. IIitcitcock and J. H. 8. Norton {Kansas Sia Bui. ^'5?, pp. 
S7-101). — This bulletin is intended us preliminary to a study of woeil distribution 
throughout the State. The distribution of 119 species, as rejiresented by Hjieeiniens 
in the herbarium, is given. A ( ircnlar request for information accompanies the 
bnlh^tin, in wliicli is sought information as to common names, soil frequented, and 
abundance of the worst weeds of the State. 


DISEASES OF PLANTS. 

Report of work in vegetable pathology, K. S. { \yiHvom\)x 

SUx. pp. Jif/it. J J). — Till* author gi\os a report on 

the apple seab and its prevention, potato seali and the means for its 
repression, the ns(‘ of I>ordean\ mixture for ])otato Idight, corn smut, 
onion mold, spot disease of strawberry leaves, and the hot water treat- 
ment for the i>revention of the smut of wheat and oats. 

Tin* (‘xperiinents on the ai>ple seal) were in continuation of those 
previously report<Ml.‘ Of tin* fiingieides tested, Bordeaux mixture gave 
deeid<‘dly the best results. For the prevention of the scab of potatoes 
tlie c'orrosive suldimate treatment of (he tubers is recommended. The 
use of Bordeaux mixture for the prevention of potato blight isiitrongly 
urge<l. Niegative results an* given of attempts to i)revent corn smut, 
onion mold, and spot disease of strawberry leaves. For the prevention 
of the smut of wheat anil oats the hot-water treiitmeiit is deseril>ed and 
recommended. 

Spraying experiments, d. ('uauj (('^auida Crutnil Exptl, Fanm 
Rpi. pp. — Tlie author report^ n])on eor)]>erati\e spraying 

experiments conducted during the season of 189d by members of the 
Fruit (Jrowers' Association of Ontario. The weather was very unfavor 
able for the proper conducting of the exj)eriments, an excessive amount 
of rain having fallen during the earlier part ol’ the season. Experi- 
ments were conductc*d for preventing the diseases of peaches, plums, 
I'herrics, ]>ears, and ajiples. Bordeaux mixture of xarioiis strengths 
was used. A spraying calendar is given fi^r various plants. 

The experiments on peaches were not attended by marked results, 
owing largely to the absence of fungus diseases, but it was noticed 
that with some varieties the s[)ot fungus was considerably worse upon 
the unsprayed tn^s. 

Exjieriments conducted with plums showed that the foliage of the 
sprayed trees was vastly suiwrior to the uns])rayed. Two tribes were 

‘ U. S. Dept. Agr., Div. Veg. Path. Bid. 3 (E. S. K., 1, y. 500), aud Wifl. 8ttt. Rpt. for 
1892, p.SJ64(E.S. R,,6,p,498). 
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selected, one sprayed and the other unsprayed. The fruit of each was 
gatheied and weighed. The sprayed tree yielded 14J lbs. of sound 
plums, the ui)sprayed*12. There was a most noticeable <iifference in 
the size and cjuality of the fruit from the sprayed tree. One hundred 
plums from this tree weighed 3 lbs. 9 oz., while 109 from the unsprayed 
tree weighed but 2 lbs. 1 oz. 

Experiments were conducted on cherries by different individuals, the 
results of Mliicli show the efficiency of fungicides. One experimenter 
secured 130 lbs. of cherries from the sprayed tree, while from the un- 
sprayed tree but 18 lbs. were gathered. The cherries were marketed, 
and netted for the sprayed tree $9.25, as compared \\ith $1.20 for the 
unsinayed tree. 

Experiments on pears showed that cracking and s]>otting may be 
prevented, with great benefit to the tree and fruit, by the timely appli- 
cation of Bordeaux mixture. 

Experiments were conducted on quite a range of varieties of aiqdes 
at different places, and the returns show that sprayed trees yielded 
45.42 ])er cent first grade apples, 3.5.91 ]>er cimt seconds, and 18.03 per 
cent thirds; while the uusprayed trees averaged 21,12, 42.38, and 30.42 
per cent, respeidively. 

An experiment was (‘onducted with crab ap[)les to ]u*ove the efficacy 
of Paris green when ajiplied with Bordeaux mixture. The ])ercentage 
of wormy fruit was as follows: Average of all trees treated with Paris 
green 13.80 i>er cent, treated with Bordeaux mixture and Paris green 
11.32, showing that the trees treated with a combined insecticide and 
fiingieidc had 2,48 per cent less wormy trnit than those treated with 
Paris green alone. 

Sixth annual report of the Halle Station for experiments in the 
repression of nematodes and for plant protection, 1894, M. IIoul- 
BUN(f (pp. /). — During the year 009 experiments of all kinds were 

carried on at the station, an increase of about .50 j>er cent over the total 
for the previous year. Tlie scdeiitifie work wUwS iii the main eondiioted 
along the following lines: (1) Fertilizer experiments with ])otash salts 
on beet-sick (iiematode-infest(Hl) soils; (2) investigations on the influ- 
ence of continued application of bainyard manure upon beet sickness; 
(3) experiments with unslackcd lime for the repression of nematodes, 
and (4) field exiieriments on treatment of seed grain. 

Considerable space is devoted to a report upon the fungus and insect 
enemies to which the sugar beet and other field croj^s are liable. 

A series of coiiperative experiments witli kainit, canialit, ]>otaHsiuin 
chlorid, and sodium elilorid as affecting beet ])roduction in nematode- 
infested soils is reported upon. The results obtained were very incon- 
clusive, being different for the different soil conditions. On this 
account the author says that the series of experiments shows that pot- 
ash salts, while liaving a jialliative effect, must not be considered as 
siHJcific for nematode repression. It is further stated that different 
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soils require different forms of potash, the kind necessary to be deter- 
mined by individual experimentation. 

A statistical rei)ort is given of the occurrence of fungus and insect 
pests in Saxony during the seasons 1889-’04. 

The report concjludes with an account of the successful use of solu- 
tions of copper sulphate for tlie prevention of the smut of grains. The 
report shows a decided increase in the yield and a similar reduction in 
the amount of smut of barley from treated as compared with untreated 
barley. The vitality of the seed was affected by the treatment, on which 
account the author recommends the use of one-tenth more seed grain 
when treated seed is sown than when untreated is used. 

The spraying of plants, E. (». Lodkman (Nm York: Macmillan 4’ Co,, iS9G,pp, 
A'rii-f.W, fign, — ThiH work reiiroKentti tlie nipid jidvanco thiitlias boen 
niado in doaliii;^ with irmurts and fnnj^ii« posts means of sprays. The first part of 
it is devoted to tlie history and iirinciples of sprayinjj, in which are pven the early 
history of liquid applications; projj^rcss of sprayinj:^ in fondf^jn conuiries, especially 
in France, \^hcrc the modern Treatment of fiin^ns diseases may he said to have f>rigi- 
11 a ted ; spraying*: in tlie rnited States and Canada, where insect ravages were the 
incentive to studios that led up to the discovery of rational means for the repression 
of many tronhlosome enemies; the materials and formulas used in spraying; spray- 
ing devices and niachin(‘r> ; the action of insecticides and fungicides upon (1) 
insects, (2) fungi, iW) the host plant, (4) the soil, atnl io) the value of the croj>. 

In part 2 specific directions are given for spraving cultivated plants. Illustrated 
descriptions of the most imp*>rtant fungus diseases and insects are given, together 
with suggestions as to what are now considered the best means for their treatment. 
An appendix is add4‘d, in which arc ghtni the laws 4»f California, (*aiiada, Massa- 
chusetts, Michigan, and Utah relatuo to the spraying of plants for the prevention 
of fungus an<l insect attacks. As man,\ of the foruiuhis are gi\eu in whicli the 
cpiaiitities used are expressed in metric measurements, a table is given of the metric 
system of weights and measures, together with their equivalents. The author has 
drawn extensively upon foreign literature, as well as the puhlituitions of this Depart- 
ment and the American experiment stations, and his work will no doubt be of value 
on account of the <'lear aiul concise statement of our present information relating to 
the subjects <*onsi<lercd. 

A bacterial diaeaae of beets, F. Gi.a7.ku {CenthL liakt, und Par, Allg., 1 
Xo. pjj. SSfi). — A disejtse <lne to Hacterium gelatinoHum hcU\ is described. 

On a parasite of the sugar beet, E. Tkaim’t {Ilex\ Mycol.y IS Xo. 09, pp. 

10, 11, fig. 1 ). — The distuise originally described as due to Kntgloma Icphroidcum is 
here described as duo to (KdomgccH lephroidett. t>ee also E. S. K., 6, ]>. t>4d. 

Concerning the root disease of peas due to Asoochyta pisi, L. Hiltnlu {Cent hi. 
Bakt. und Par. Alhf., I (IS95), Xo, f?r,,pp. ssiSSOA. 

A new potato disease Sci., ner. ■/, .T {IS90), So. 0,p. IS.’f). — A brief account 
is given of the appearance of a new ]>otato disease in Switzerland. The fungus, 
which is a species of Rhizoctoiiia, attacks the tubers, A similar spech^ is known to 
infest the alfalfa roots, and it is thought the infeetiou may be carried in this way 
from one crop to the ‘other. 

Diseases of Ficus spp., R. E, Smith {Bof. Gaz., 21 (/^\%’), Xo. 1, pp.So, -The 
author reports in the Massaidiiisetts Agrieiiltiiral College greeiibonses a disease of 
Ficus elnsHoaduo to Ijeptostrofnella elasHoa. F. religiosa was attacked in what seemed 
to be the same way, but examinations proved the Ihngns to bo a Macrosporiuui and 
the spots were thought to lie due to a barn, the fungus living sapropliytically upon 
it, producing a remarkably exact imitation of the other disease. 
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Lily blight, F. H. Horhfokd (G(»rden and ForcBt^ 9 {189(1) j No. 414y pp. 44, 45). 

On combating black rot, A. Carr^; {Prop. Apr. et Tit., tS {1896), No. pp. 85-89). 

Observations on the treatment of black rot, Z. St. Pi: {Prop. Apr. et Tit., 85 
{1896), No. 8,pp. 74-77 ). — The author's opinion is a<l verse to the efiicaoy of copper 
sulphate as a preventive of this disease. 

On the expense of treatments for the prevention of black rot and mildew, 

P. Costk-Flokkt {Prop. Apr. et Tit., 85 {1896), No. 8. pp. 40-51). 

Diseases of economic plants and methods for their prevention, A. von Rkussk 
and L. Karm {FnhUth/a }andw, Ztp., 45 {1896), No. 1, pp. 81-34). 

Contributions on the plant diseases and injuries in the Netherlands during 
1894, J. JRitzema-Bos {Zischr. PjianzenTcrank., 5 {1895), No. 6, pp. 842-340). 

Mycological notes from Denmark, H. Klkhaiiv (Zifo hr. J^fianu nh ank., 5 {1895), 
No. 6, pp. 385, 33 ()). — Notes are /^iven of the ocnirrence tif various fungi, among 
them TiUra majrilUjorni‘n<, ii. sp., ujmn the roots of Trifolium pratense, 

A new method for the application of copper sulphate, L. I)K(}RTij.ly {Prop. 
Apr. et Jit., 25 (1896), No. 3, pp. 8J, .t3). — A mixture of copper siil)diHte and calcium 
sulphate is described. The name polysulphatite is given it, and it is claimed to he 
always ready for application Avheii diluted with water. 

Chemistry of the copper salt fungicides, F. T. Siittt {('auuda Kxptl. Farms Ppt. 
1894, pp. 171-175 ). — The chemical reactions which are in \ olved in the preparations 
of Bordeaux mixture, copper carlamate, amiiionincal eop]>er carbonate, anil can 
celeste, as well as those which occur when Paris green is combined with Bordeaux 
mixture and ammoniacal copper carbonate, are discussed. 


ENTOMOLOGY. 

Work in economic entomology, K. S. (Ioff (WiMoonMin Sia. Npf. 
189H^p}). :353-2(ll. Jiffs, (i). — Thi8 (‘ontaiiis brief notes on some investiga- 
tions ill regard to the treatment of injurious insects. A lauosem^ spray- 
ing apparatus that can be attached to force pumps and the kerosene 
mingled with the water at the moment of spraying is described and 
illustrated. It is describetl as being an easier and simpler method than 
the use of kerosene emulsion, while it is believed to b<‘ equally elliea- 
cions in destroying insects ami ecpially harmh^ss to jdants. 

Some experiments were carried on with this mixture of kerosene and 
water and with kerosene emulsion against the oyNter-shell bark hmse, 
(Mytilaspis pomorum)^ nnhatehed eggs of the pest on Spira a alba being 
thoroughly wet with the application in flune. Scales and (^ggs thus 
treated were completely <Iestroyed, not a single insect remaining alive 
or a single egg liatehiug. On other twigs that ha<l been sprayed with 
Bordeaux mixture and with a solution of caustic potash tlui j|>osts were 
but little atfexited. 

l^yrethrum is recommended as a remedy against house dies, cabbage 
worms, and lice on stock, the powder being applied by means of small 
bellows. 

Eflforts were made to iKiison cutworms by distributing clover, gi'ass, 
etc., that hml been treated with Paris green, where they congregated, 
with but small success. Trapi>iiig the larva* by spreading piles of clover 
under which they assembled during the night, to be destroyed in the 
morning, was more etticacious. 
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Ab illustrated description is given of a tool for cutting hexagonal 
cards of tarred i)aper for placing about cabbage plants when trans- 
planted, to prevent cabbage maggots from gaining access to the roots. 
Directions are given for cutting and applying the cards. 

Injurious insects, J. FLETcniCB {Canada EccptU Farms EpU1894y 
pp, 1H6--21S^ figs. 18). — Illustrated descriptive notes on the life history, 
habits, and treatment of some of the insects most injurious during tlie 
season, the pea moth {Semasia sp.), army worm {Leucania unipuncta)^ 
codling moth {Varpocapsa, pomonella), plum eureulio {CoHotrachehis 
nenuphar)^ cigar-case bearer {Gokophora fivivliereUa)^ San .los<S scale 
{Aspidiotus perniciosHs)^ ])ear tree psylla (Psglla pyrfcola), peach bark 
hovev {Fhlocotribns Hminaris)^ ami spotted paria (Par/a sex noiata) being 
treated at greatest length. ^J'lie ])ea moth was quite abundant in some 
imrtious of the province, and early planting, rotation of crops, deep 
plowing, and the apjdicatiou of carbolized plaster to the growing crop 
are recommended as pre\entives and remedies. 

The apiary {Canada hJ.rpti Farms Ept, 1^91^ pp, 219-2:^3). — Notes on 
the condition of the apiary and ])rogreas of the work. Several brands 
of “ foundation'’ wax have been ex]>erimente<l with to test their com- 
parative value, tin* result being that a foundation light in color and 
weight is to be preferred, although the investigations are not as yet 
eom])Ieted. 

The tea insects of India, E. C. Cotes {Indian Museum Xotes^ rtd. 3^ 
No. /,/>/>. r/, Ih figs. 37), — This |)ai>er consists of illustrated descri])- 
tive, life history, and remedial notes on the various insects that have 
been observed attacking tea plants, with recommendations for a[)pa- 
ratus and insecticides for (ombating them. The more important pi^sts 
aiq^ear to be the white grub {Laeknosterna impressa). red or white borer 
(Zenzera eofie(p)., mosejuito blight {IFeloptdfis fheivora). green fly blight 
{Chloriia fiareseens)^ Phromnia margineda. tea bark louse {Chionaspis 
tftea% cricket {Bravhgtrypes white ants, and red spider ( Tetra- 

nychus bioeulatus). Of these mosquito blight, green tiy blight, and red 
spider are treated at greatest length. Against the mosquito blight is 
recommended plucking infested branclu*s and spraying with kerosene 
emulsion, against the green fly blight careful spraying with London 
luirple, and against the red spider dusting tiour of sulphur over the 
infested bushes. Detailed directions are given for the i)reparation and 
application of kerosene emulsion, pyrethrum, arsenical washes, aud 
hydrocyanic-acid gas, aud the use of hopperdozers for the destruction 
of grasshoppers and locusts. 

Entomological observationB in India {Indian uMuseum Notes, rol. 
8, No. 5, pp. 84, pis. 3, figs. 19). — ^This consists of tlie following papers: 

A decade of entomology in the Indian Museum, by E. 0. Cotes, giv es 
a summary of what has beep accomplished daring the past 10 years in 
the entomological section of the Indian Museum, brietly mentioning the 
collections made and received, and the original work undertaken, such 
14094r— 'No* 1 " 5 
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as a catalogue of the moths of ludia^ inveBtigatiou>s of the various 
insects that attack tea, (*ereals, and other crops in India, and study of 
the different silk insects of the country. 

Parasitic Muscida‘ from British India, by F. M. Van der Wulp, con* 
sists of technical des(‘riptions of 9 species of flies bred (diiefly from 
Lepidoptera, 7 of tlie species being <lescribed as new. 

I^otes on a new j)syllid, by G. B. Bu(*kton, describes as new the species 
Phacopteron hntUjinosum^ taken from galls on (imuga pinnata. 

The banded moscpiito of Bengal, by F. A. A. Hknse. gives a scientific 
description and brief note on Culex aJhopictHS, a new species of mosquito 
which is stated to be a great nuisanc<‘ at ('ahailta. 

Scale insects in Madras, by 11. Newslead, contains notes on <> species, 
4 of them being consi(len*d m*w. Ihtciylopiuti rrri/ents^ infesting croton, 
and leerya fvgyptiacum^ infesting various plants, are considered of e<‘ 0 - 
nomic imiHutanco, the latter in particular. Th(‘ Icerya was found on a 
species of weed, and conqdete destruction of infested plants ])y burning 
is advised. 

Notes on the oviposition of Jlelopdth fheirora, by (».</. Dudgeon, (*on- 
sists of a minute account of the process of egg la\ ing by tlie mosquito 
blight, the eggs, ea<*h with two slender hairs at one end, being thrust 
in pairs into the green stem (»f a tea jdant. It is ladieved tliat tlu‘ hairs 
which ]U’qiect from the surface pr(‘vent the bark from liealing and so 
facilitate the issuance of the young insects. 

Miscellaneous notes from the entomological section, by H. (\ (k>tes, 
consists of brief observations on various insects tliat hav<‘ been more 
or less injurious to crops and jdants in India. 

Exomalopsis, a neotropical genus of bees in the United States, 1>. A. 

Co( Ki:uKLi. {('(tnnfhiin Knt., IS ( No, /, />/>. :*>), — A t»*chnirnl aoHrrij)tion of 
E. solanty a new spo< i(*8of this South ami t’eiitral Amencaii genuH, fouml on Solanum 
elaa(jn\foHum in New Aloxieo, 

Beekeeping for the fanner and fruit grower, K T. Kmkkson Ilort.y C> 

(tSVfl), No. Jf pp. — A ]ui|KU’r6Jul hef(»re tlie KannaH siati* PoaHl of Agrnudtiire, 

in a general wa.^ gi\ing information on heekeejiing, ami urj^ing tin* extension the 
industry. 

Alsike clover for honey and forage, T. ('ovkrdai.p ( /wnr. /►Vr Xof/r., .in \lsnrA^ 
No. .7, pp. n’/y nn, fifiR. J). — Urges the growing (»f tliiH forage jdant for heew and }ia> . 

Beekeeping in Cyprus, <). K. UoMi.n ( UorV Prioitnp O//’, Xicottia, ('jfpruH, iHfhly 
pp. <S). — Notes are given iu English, Modern Ureek, and Arahii; ou the advantages of 
tins island for hee raising. 

A new genus and species of Sarcoptid inhabiting hair, Titoi KssAirr ( Hut. Soc. 
Eni. France. tSOn^Jan. pp. — Mescription and notes on Srhizoearpun min- 

gandiy h»nnd <m heavers in Europe and North Ameriea. 

On the biology of the species of Chermes infesting larches, N. Uiioi.odkovhky- 

{Zool. ulnz.y 10 {ISOn^y So. 404ypp. .17- fO). 

Bpitriz parvula beneficial rather than injurious to tobacco, S. U. Scu’udkk 
(Enychey 7 {im)y No, J3S\p. .747).— Hrief note. 

Atta (CBcodoma) cephalotes, .1. II. HA)tT(.4na. and Mag. Xat, 0. 17 

{ISOeSy Xo. 93. pp. 100-UiS^. — Notes on the various forms of a (joloiiy of th(5 ]uira60l 
ant; the habits of the ** soldier” being especially treated. 
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Mexican Formicidse, T. Peugandk OoL Acad. Sn., str. 2, r, (m7), j>y>. 

86S-8m). 

The North American species of Gnatbodus, C. F. Hakek {Canadian Eni.y 2S 
{I8im)y No. 2ypp. a:, ^42). 

Some remarks on the insects belonging to the genus Palorus, (J. 0. Champion 
{Knt. Mouth I jf Ma<j.. ntr, 7 (/Sfu!)^ No. 74y pp. !d-o0 ). — A tocliuical paper, a new 
8po<*i«*K beiii^ ilvscrilird. 

The Mediterranean flour moth, Ephestia kuehniella, still in Canada, W. (;. 

Johnson {('auadian Knt., {/.s.w/o. No. /, p. /5;.—15rief unto. 

Italian scale insects infesting citrus fruits, A. lir.ULKsi: (Kiv. pat. J W/., 4 { Avryj), 
No. pp. 7 tipt*. Inh). 

Exotic Coccidae in England, K. K. (Jiilkn < hut. Monthhj Map., ser. 7 < /S.W), No. 
7f, p. il ). — NotoH nil ]\irJatoria juniandn ioiui<l on an ovaimo lind, and Aatrotevauium 
bamhasa on tlm Htnin^ of haiiilioo. 

The red bug, J. Hwiir/mN , />/. N/mx, Ao. /,pp. A popular {Hcount 

of tln‘ inode of at luck. 

Habits and parasites of a new California wasp, A. Ikwidnon ( Pupchr, ; ( /v9/;), 
.Vn. .''//S, pp. .AA7, -XotcHon (tdiiinrm> rnt'oha.^daris. 

An unknown Rhyiichote upon Siuapis alba, \ox DoniAia K i/Jnchr. I*ttanzi'n~ 
Irani.. J(/<SVyJ), No. u. pp. i — Notes on tlu* habits of ainiiiideiititied speeies, 

probably new. 

ScolytuB 4-spinosus, J. lb Smiih i Lut. Anrx, ' ( ISP',). Ao. P. pp. :Pl-.'9h ). — A'ari- 
ons n<»tes on tin* distribution and life history. 

The development and life histoiy of the gallfly Cynips calicis, II. F. Kesslihi 
\.ihhautll Ho. I rr. \attirl. /o /^.v/* pp. — Notes on tin* habits and 

eiubi\\oUig,\ of this HpiM ies, and on the ^;ills toniK'd by it on the pistillate llowers of 
i^nercuH pvdnnvulata. I'he nails au' railed “ knoppern.'* 

New gall mites. A Naiki-v {tfnh'rr. hot. /Am'Uv.. /'. [INoo. \o. 1. pp. ,7, — 
J’ln* authoi desenbes mao otuta rrutatHH. 1\ rahxaament. J*hpl(ovo)df h thomani, 

and rrimonN pouUola. 

The elm leaf beetle. J. B. ^Mim • Kut. \vu’h. o i is'.Cn, A’o. p. pp. J92. .Wi. — Brief 
notes on tin' sueeessfui pmteetion of tiee^ at Wrst iVunt, Ne^^ York, by spra,\ in^ 
with ar»<*nat(' of Ho<!a and aectate ot load. 

Winter work among insects injurious to fiuits, Al. \ . Si.im,erla\i> {tiarden 
and Kontit, P ^o, //./, p. .p . I'nm .\mo'. Apt.) — Some brief remarks on the 

snbjeet, naming ditteient met bod.s of trratmeni . that ran be earned on dnriiii* the 
winter, as (he burniiiii of h'av<*s, pnminos, and ruhlnsh; spra,\iii^ witli Mhale-oiJ 
soafi .s(diiti<»n and keros4*ne einulsjoii; and the hand jiatheriibi: of lar'ie masses, 
eoi'ooiiM, ete. 

A new way to use kerosene, .1. B, Smith { Knt. Xetcx. 7 < lS9d), Ao. /, pp. /o. 2 / 1 .— 
S]iruyinjx trunks with kero.sme during; wiiitiT, and then si'ttiug tire to them to 
destroy a 11 , \ inseets hai hored lb^ the* ere\ ices of the hark. 

Preventive management of soils infested with phylloxera for the replace- 
ment of vineyards and the analogy betwjeen the theoretical process of A. 
Casaliand the practical process of C. Oberiin {Kpt. Apr. Chvm. Lab. HoJoguay A? 

{JS9A)ypp. 

Concerning insect attacks in Hungary during the past year, K. So.io {Zinchr. 
VHanzenkranl.y A {tSPA). No. i>. pp. •I‘i9-3h4 ). — The present pajier t^ives aeeouuts of 
atfcaeks of Hcmipteia ami t irthoptera. 

The Australian ladybirds receive kind notice, >V. C. Wait {Hawaiian Planters* 
Month Ipy li {lS9A)y No. <V, pp. Si9, IPO). — Tb© Avork of the la d^ bird 
montrousuri u^fiiinst Palvinaria psidii is aecouuted just as marvelous as that of 
Tedalia cardinalh. 
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A new parasite of the Mediterranean flour moth (Bphestla kuehnlella), W. Q. 

JOHNHON (Kut, News, d {lS0S)f No. 10, pp. X?4, rf.55).— Notes on ffabrohraoon heheior, 
and possibly another si>ecie8, preying on this pest. 

Capsus laniarius feeding on Aphids in England^ J. W. ]>(>U(UJi6 ( Ent. Monthly 
Mag., ser. S, 6 {1895), No. 10, pp. m, 259). 

Observations on the flight of dragon flies^ C. Baurois {JM. Soc. Ent. France, 
1896, Jan. Jl, pp. 25, 26). — Thousauds of Libellalidte perched themselves on a tele- 
graph wire in remarkably uniform positions. 

A note on white insect wax, E. Stiubing (Indian Agr., 20(1895), No. 12, pp. 
S74, 375). 

Wax seqreted by Lepidoptera, II. (i. KNA<t(»fl (Ent. Monihhj Mag., ser. 2, 6(1895), 
No. 71,jfp. — Certain larv.'o that are internal feeders, and many which make 

subterranean galleries, Si'crete wax for the purpose of waterproofing their tunnels. 

The speculative method in entomology, 1C Mildoia ( Nature, 5S (t89h), No. 
1377, pp. 352-356). — An address before the Entomological Society of London. 

The entomology of the Illinois River and adjacent waters, ('. A. IIakt (Hnl. 
niinois Stair Lah. \at. Hist.. IV, 1S9’t ), — The aquatic dipterous larv.i* of this region. 

Catalogue of the Coleopteia of sorithwestei n Pennsylvania, with notes and 
descriptions, J. Hamilton ( Irons. Amer. Ent. Sor., ?j (/NVi), pp. 3I7-38(J}. 


FOODS— ANIMAL PEODUCTION. 

Standards for rations and dietaries, O. A javater {('oupedivui 
Siorrs /Stu, J\pf. pp. — The iuithor proti^sls against tho 

mcoiisulerate use of feinling stamlanls on llie grouiuls that they are 
only rough aiquoxiinatioiis, Unit letMling stuIVs vary widely in coin])osi 
tiou, that \^e do not know exaetly how the nutrients are ns(Ml in the 
body, that it is impossiblt* to lay down an aecnrate iihysiologieal stand- 
ard for animals of any given kind, and that the (juestioii of cost of feed- 
ing stutfs and value of j)roductsare ]M)ints involving <*onsi(hTation. lie 
ajipears to favor what he calls ^M'onnulas for lu oJitable feeding/’ to be 
found ])y ‘^accurate observations of the actual practice of feeders and 
comparison of their methods cif feeding with (he prodiud,** and ‘‘coop- 
erative expel iments of a iiion^ thorough sort, sin h as the stations can 
best (*aiTy out with their own herds and near theii* own laboratories,” 
But he calls attention to the fact that a ])rotitable formula for one 
place or time may be very uiiprotitable for another. lie stated that 
“an iiceurate idiysiologjcal standard is out of the (juestion.” and that 
“a lived formula for profit is utterly irrational." From statements elstv 
where in tlie artieh* it appears that Miiat the author favors is less rigid 
adherence to lived formulas for feeding, and consideration of the cost 
of dittereiiT kinds of feeding slutis — points which will very naturally 
suggest theruvsclves as indispensable in the practical apidicat ion of the 
principles of feeding. 

Studies of dietaries, W. (). Atwater and 0. 1). Woods (Conneeti- 
cut i^forrs fifa. Rpt. isnd, pp. 7; /-^^^/).— Thc^ work reported here is a 
coiitiuuation of that given in the Annual Jteports of the station for 
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1892 and 1893 (B. S. R., 5, p. 694; C, p, 443). The results of H dietary 
studies are rejiorted in full. A summary follows : 

lte$ullH of dietary siudiea — f’ood eaten pei^ man daily. 


Widow's family 

Sw^edlHli faiuily 

Do 

(’olloffp dull 

Divinity sidiool cluh 

Stiidvntu’ clnb <woiiion) 

I'hrvo (‘hoiiiiHtH 

CuriKiUter'H family 


Frotfin. 

Fat. 

(Jarho 

hyilrat^^H 

FupI 

value. 

tirama. 

drama. 

(ttama. 

( *alonea. 

n« 

ID 

500 ’ 

3, 545 

\n ' 

’U2 

i 400 

3,530 


123 

630 

4.300 

104 

130 

; 1120 

8.170 

122 1 

138 

317 1 

, 3, OHS 

’ ior> 

ICO 

! 330 

, 3, 270 

no 

170 

1 467 

1 3,980 

05 ‘ 

126 

' 537 

3. 850 


Digestion experiments with sheep, (\ S. and C. D. 

Woods {('ouHevtiouf Sforrs Sla. hpi. 7>y;. Ten experi 

nunits on the digestibility of v arious food stuffs were made with Slirop- 
Hliire sheep about 1 jear old. Experiments 1 to 4 were made with 2 
animals, and experiments 5 to 10 with 3 animals. Each experiment 
lasted 12 days. l)urinj»* (lie last 8 days the feees were eollected. 
Experinuuits 1 to 4 wi^w ma^le in eonneetion with the feeding experi- 
ments with she<‘p rep<»rted on ]>a^*e OOo. In the other experiments the 
fooil eonsisted of <*rim.son (dov'er, barley fodder fed ^reen, barley and 
pea fodder, rowen hay {mostly Kentueky blue j^rass), and roweu hay 
(mostly timothy). The results are briefly ^iven iu the following table: 


.tveraye perrvnfayi ft of total nnlrK'nlit of foot! a< tnally d’ntt ftlvd. 


Kind i»l loot]. 

N mil 
bar ot 

Trot am. 

Fal 

Nitrouaii 
lH‘a «*x 

Fibar 

Ash 

Oi'inariia 
mat tar. 

Wlivat bran 4 oz , ooni meal 12 

tvsts, 

/Vr i i'nf 

/V * ct u( 

tnn't 

/V; r* nf 

1 t’» nt 

}\ f C*ilt 

/Vi cent 

it/, and )m\ lib (wnloraibiii) 

4 

'»■» 0 

n'^ '( 

7i* 4 

■.5 i 

2'. 0 

09. 0 

VVbpal bran 4 t»/., vorn nu'al 1 
07.,linwMal m<*}d 3 o» , oat and 
p<^tt nival H oz . and buy 1 lb 








(xiiirron ration) 

4 

73 4 

70 ,5 

74 H 

02 5 

29 2 

71 0 

Si'urbd rloNcr tiKidvi, Ird ^n-an 

3 

77 1 

«‘*o :> 

7t 5 

50 1 

1 1 

09 1 

Scurlvt < li>vvr bar 

4 

05 4 

4< 0 

.'•5 2 

30 9 

' 40 .5 

49 3 

Hurlny foddc'r. tV*<l wn . . 

2 

70 4 

02 2 

72 8 

50 .5 

55 9 

.50 5 

llarlvv and poa tmldvi 

2 

77 2 

59 7 

01 4 

t.l ) 

40 2 

00 2 

Howou ba\ and nuxvd iiiasm*'*, 








vhivtls lv4*ntui U\ Idur «ia*<H 
Hawen hay, in«mt)> tiiuofliy. . . 

1 

(*0 1 

to 2 

05. 1 

00 5 

5< 0 

65 2 

4 

r>H o 

49.5 

0.{ 1 

lUl 5 

.50 4 

04 4 


Fuel value of digested nutrients in experiments with sheep, 

W. O, Atwater and (’. I>. Woods (('oioieeiivui Sforrs Sfa, I\pt, 
pp. /Xv;-/.?-/). — The objed of these experiments was to determine the 
availabli^ fuel value of the rations in the feeding ami digestion expen 
ineuts reimrteil above* and on page tlOo, The available fuel value of a 
ration is ecpial to the total fuel value of the food consumed minus the 
luel value of tlu* exereta, the feces representing the undigested resielue 
and the urea of the urine an intermediate O/Oinbustion pnxUut of the 
digested jirotein. In these experiments the fuel value of the food and 
the feees was determined by burning samples in a bomb calorimeter. 
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Urea has been found to have a fuel value of 2.53 calories per gram. In 
these experiments the amount of urea furnished by the digested protein 
and its fuel value were determined by calculation as follows : 

“Uroa (CONaTIi) contains 46.67 por cent of nitrofi^u. Hence nitrogen multiplied 
by the factor 2. 143 equals urea. The protein as hero estimateil is the nitrogen iiiul- 
tiphed by (»,25. Hence dividinj? the protein by 0.25 and multiplying the quotient 
by 2.143 gives the ciiuivalout urea. Assuming that all of the digested protein is 
excreted as urea the numher of grains of urea iiiulti]ilied by 2.53, the fuel value of 
1 gm. of urea, gives the total fuel value of the urea eijuivaleut to the digested 
protein. Hut (protein divided by 3.25) x 2.113 x 2. .53 -protein X t^H7. This last 
expression, jiroteiii X 0.K7, therefore, rejireseuts the fuel value of the urea equivalent 
to the digestible protein.^’ 

In the table which follows the fuel value of the iligfosted mitrieuts as 
(leterinined by the method just d(\s(*ril)ed and as calculated by the 
ordinary method is given, also tlie i>er cent of protein <ligested and tlie 
available fuel value of the digested nutrients. This latter quantity is 
determined by dividing the fuel value of the digested nutrients by the 
fuel value of the food eaten. 


Fuel value t}f dUn Hi vti iiuirieyitH, 


Ku«‘l vnluf ol 

iiutrirntH. 


Foediiifc HtutlH, 


Tlraii, porii meal, and hay. 

Do 

1)0 

1)0 

Averaije 


Wheat 1mm, Im.^eod meal oat and pea iihmI, 1iu\ 

Wheat hrun, {*ornmoal, litiaecd nioal, oataod poaiotMl. hay 

A vomffi) 

Scarlet clover, fed ^recn 

Do 

Do 

A vf'raae 

Harley fodder, fe<l ^reeii 

1)0 

Average 

llarlc'^ and ]m*u IValder, led ;(reen 

Do 

Averap* 

■Rowen hav, ini\e<l fsi'anscH 

Do 

Do 

Do 

Average 

Itoweu hay, mostly timothy 

Do ! 

Do 

D<» 

A V cra)i:e . . i 

Scarlet clo\ cr Imv, held ctin d ... 

Do ■. 

Do 

Do 

Averajrc 
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DctcrmimHi! 
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1>V bomb 


inah ais. 
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f'o/orics' 

Cttlof 

/Vr entt. 

10. tl26 

10. 016 

48 0 

12. 060 

1 12. 210 

02 1 

r2.r>4o 

1 12.390 

57. « 

12,015 

11,895 

52 2 



.56 0 

i 1,786 

11,920 

7*1 6 

11 076 

12, 156 

71. 2 

12. 685 

' 13. WU 

77 1 

11. H50 

12. 200 

71.0 



7.3 4 

9, 730 

10, 110 

70 7 

0, HI'.O 

10. 2t).5 

77 6 

7, sot) 

' 8, 100 

77 2 



77. 1 

7,4i5 

7,935 

09 3 

8. 705 
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71 4 
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7.026 

7, 4o6' 

8) 1 

6, (C).5 

6, 150 

73 2 



77.2 ' 

9, 280 

9. 90.5 

09.1 > 

8,790 ; 

9, 29.5 

0.5.9 , 

9,805 I 

10, 500 

00 9 I 

10,225 1 

10, 750 

«K 9 j 
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! 10, 180 

00,1 1 
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1 10,016 

09.4 I 

9,44.5 

10, 005 

OH 2 1 

0, 080 1 

f 9, 006 

68.3 1 
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4, 740 

i 4, 825 

03.9 1 

4,900 

i 4, 980 

03. 9 1 

4, 940 

5. 070 

6.5.1 

5. 100 
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64. 6 
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67 0 
(ifl.4 
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96. 2 
('4.3 
Bli. 6 
r4.8 

70.3 
G5.4 
CB.0 
B3. 7 
G4.'.) 

04.3 

04.1 

57.8 
00.4 

02. 1 
IM».2 

49.4 
51 8 

60.9 

67.1 

58.1 
09 r> 

58.9 

59.3 
58 0 

58.3 
00. 0 

59.3 

42.4 
43.7 
44. r> 
46.3 

44.2 


These experiments are the first ones «»f tliis nature ]>ublisho(J, and no 
deductions are made. 
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A new form of bomb calorimeter, and determination of heats 
of combustion, W. O, Atwater and (). I). Wo<yDB [Connecticut ^torrs 
Sta, Itpt. 1894^ pp, 13r>-~157 ), — A detailed description of the bomb 
calorimeter and tlie method of manipulation is ^iven, as well as conwid- 
ej'able histoii<*al matter relating to the general subject. This calori- 
meter was described at length in Bulletin LM of the ()ftic<* of Experiment 
Stations of tins Department. The fuel value of a very large number of 
foods, feeding stuffs, and undig<*sted residues was determined juid the 
results, which include the (iahailated fuel salue, were published in 
detail. The materials include diffenait cuts of beef and other meats; 
dairy ])rodu(*is; vegtdable foods; milling ]>roducts; hay, grain, and 
other fodilers; and feces of man and sheep. In most cases the fuel 
value as determined was somewhat higher than (he value obtained by 
calculation from th<‘ composition, using the ordinary coeflicients. 

Examination of tea, coffee, and coffee substitutes {Ztsehr. yahr. 
rntrrsiuh, utui llifff., 9 (/^/>>), Xo, .'JO, pp> — The methods of 

analysis of lea, colfee, and colfee substitutes, as adoi^ted by the Asso- 
ciation of Swiss Analytical (diemists at tlicir convention in 180o, are 
given, and also deliiiitioiis and standards for the components of these 
prodmds. — v. w. uoll. 

Feeding experiments with Indian peas containing Lathyrus 
satiwus, d. Ill (JitKS {AtKdi/Htj jo (/V/o), No. j>:i, pp, pL i). — 

Indian i)eas containing alxmt 20 per cent of Luthripis sadvua (bitter 
vetch) were fed to a cow and a horse, in addition to other food. The 
object was to ascertain whether small <|uantities of the bitter vetch 
were j)oisonous, as has been claimed. Heginning with 1 lb. of peas j>cr 
day, tlie amount was imueased to lA lbs. after 2 w’ceks and continued 
for 2 weeks longer. At the lunl f»f that time the horse appeared ‘"to 
have sliglit denyigement of the digestive organs, the dung bidng loose 
and the animars thirst increased, but there w’as neither illness nor sign 
of paralysis; its daily work was performetl as usual, and the horse is 
still iiu‘\ccllent health."’ 

The ration tor the cow w’as increased to 2 lbs. of j>eas and continue<l 
for 2 WH‘eks, “at this date there l)eing no abnormal apj»earance in any 
respect nor sign of any paralysis, the cow' having imjuoved in general 
health and condition.” The chemical and microsuoiiic character of the 
Lathyrus are described and figured. 

Angus and Shorthorn feeding experiments, d. Wilson and C. F. 
OUBTJSS (/o?cn Sta, iiu!,:js^pp, 

Sitnop»iH . — In 2 triid» 10 aniia.ds i>f i*acb brewni werefod the ftuint' rations. No marked 
flilfort'iires in tho gains made wore observe<l. 'The annuals wrre sold and slaugli- 
iered. Each bree<l gave e<|uall\ good beef, A eomparison of ]uisturago with 
and w'lthout grain was made with 2 lots composed of 5 animals of each breed. 
Tile addition of grain was not found profitable. Hogs following the cattle made 
profitable gains. 

Threpi experiments were made with 10 f wo- 3 'ear-oid steers of each 
breed. The Shorthorus weighed 9,032 lbs. aud cost 4 cts. per poaud. 
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The Angus steers weighed 9,ld5 lbs. and cost 5 cts. per pound. In the 
first experiment, which lasted tVom April 1 to June 1, the 2 lots were 
fed practically the same ration, consisting of grain, hay, com stover, 
and beets. Each lot was kept in a yard with a shed. The Angus 
steers made a daily average gain of 2.12 lbs. per head, the cost of I lb. 
of gain being .5.07 cts. The Shorthorns made an average daily gain of 
2.66 lbs., the cost of 1 lb. of gain being 4.04 cts. 

Fifteen days intervened between the first and second experiment. 
During this time tlie animals were prepared for pasture by feeding 
them grass and clover in increasing proportions. The Angus steers 
gained 151 lbs. and the Shorthorns 21. 

llie authors attribute the small gains to the laxative character of the 
green feed. 

In the second experiment, whicli lastedfrom Junel5 to»Tulyl6, there 
were 2 lots, of 5 Angus and .5 Shorthorns ea(*h. Lot 1 was fed on 
])asturage alone, and lot 2 was given dail> 10 lbs. (Mirn-and*(‘ob meal 
per head in addition. One animal in lot 1 was sick and is not included 
ill the caleiilatioii. Lot 1 made a dail> average gain of 2.01 lbs., each 
pound of gain costing 1 .65 cts. liot 2 iinnle a daily averag(* gain of 2.13 
lbs., each pound of gain costing 4.02 cts. The cost is based on pasturage 
at i^l per month per head and eorn and eob meal at 50 ets. per 100 
lbs. The gain was about the same in eacji case, and in the authors^ 
o]union the experiment would not justify the addition of (wu to 
pasturage. 

In the third ex})eriment. which lasted from August 1 to Feliruary 1, 
lot 1 was made up of the 10 Angus steers and lot 2 ol‘ the 10 Short 
horns. The animals remained on ])asture until October, but were fed 
grain in addition. Later gluten meal and mangcO-wurzels were also 
fed. The daily average gain of lot 1 was 1.8(i lbs., tlie cost of 1 lb. of 
gain being 7.33 cts. The daily average gain of lot 2 >vas 1.86 lbs. ]>er 
head, the cost of 1 lb. of gain being 7.47 cts. Tlie average results 
agree very closely, but the detailed table show^s not only great monthly 
variations, but as marked variations within the breeds.'' 

At the close of the experiment the animals were all sold and slaugh- 
tered. Each lot brought $5.65 per KK) lbs. The meat was cut up and 
priced by an ex]>ert, but no marked difference between the 2 breeds was 
observed. 

The authors conclude tliat from the standimint of fee<iiiig for beef 
the 2 breeds difler very little. 

Mo(jh rannbuj ivith the cattle, — Twenty hogs ran with the steers from 
April 10 to August 18. They ate 7,938 lbs. of corn in iidditiou, and 
giiined 1,945 lbs. They were sold at a profit of $51.80, A second lot 
of 21 hogs ran witli the cattle from October 6 to February 1. They 
were fed gram in addition. Tliey wen* sold at a profit of $84.78. 

Steer feeding experiment, IV, 0. (\ Oeoikieson, F. 0. Burtis, 
and D, H. Otis {Kamm Sta, Bui, 51^ pp, 55-85, 6‘). 
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Syn<^9i $, — A comparison was made of 6 Hhorthoms and 6 scrub steers. The animals 
were yearlings when purchased and were pastured 2 summers on a hilly prairie 
pasture and wintered in open yards. The second fall they were taken up for 
fattening. In general^ the Shorthorns were superior to the scrubs, giving the 
best returns for the food consumed. ^Hogs following the steers made profitable 
gains. 

The object of these experiments was to compare improved and scrub 
stock, the latter term being used to indicate unimproved native stock, 
yhorthorns were selected as being the chca])est of iinxirovftd stock 
whicli could be purchased in tlie loc*ality. The lot consisted of 0 year- 
ling steers, averaging 780 lbs. and costing $40 eiW*h. The scrubs were 
also yearlings, and cost $16 per head; the average weight was 415 lbs. 
All the animals were d<;horned soon after they were purehascnl. 

The 2 lots were pastured from May 25 to Xo\'ember 1. The Hhort- 
horns were used to rich (*lover and grass pasture, and the change to 
hilly prairie pasture was gieatly to their disadvantage. The scrubs 
made a better gain on this jiasturage, as it was what they had been 
use<l to. 

The 2 lots were wintered in yards with oiien sheds. They were fed 
on wiiole corn and cornstalks, with a little sorghum hay and similar 
coarse fodder, sulhciimt to keej) them lu good grow ing condition. 

The s(*eond summer, from May 1 to XovemlM*r 1, was spent on ])as- 
ture, and for the first tew days the steers w(»re AmI a little corn to make 
the change from winter to summer feeding less abrupt. The average 
gains of each lot during these 5 periods are shown in the following 
table: 

Jleighthj gallfly atuijmni taten by .shorthorns anti fternbn. 


shortlKirns S<rubH 

FchmI (lail\ ^ooil « .iten tlailj 
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1 12 

m 
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1.21 

219 

SetHintl mimtuer al 
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I4<i 00 

'u:» (K) 
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76 

140 00 

245 00 

1 oa 

I 

190 

Whole tune, 
51^ cla^H 

1 

1 


0 784 

412 



! 

1.12 ' 

588 


Under tlie eouditinns of tlie exiMTiinent tbo scrubs made a l»etter 
sbowiiig than the Sbortborns, The author explains this by the fact 
that the scrubs wore by ancestry and from birth accustomed to these 
conditions. The Shorthorns made a daily gam of 1.63 lbs. from birth 
until their arrival at the station. It is believed that if they had been 
kept under llie same conditions as at first they would have made uni- 
formly good gains. Each lot was in fair average condition. 

The 2 lots of steers were fattened from November 1 to April 11, 
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under conditions similar to those prevailing on farms. They were put 
in adjoining yards and were fed twice a day. The feed consisted of 
ground wheat and cut cornstalks (inch pieces) for the first 2^ months, 
on which they made excellent gains at first, l^ater the gains were 
irregular, and corn meal was added In increasing ])roportion, and later 
a little cotton seed meal. The last week of the fattening peri<»d corn 
meal and 2 lbs. of cotton seed meal i)cr head were substituted for the 
wheat. Kach lot \m\h given all the food it would eat up clean. Tlie 
animals had access at all times to water and salt. At the last weighing 
the Shorthorns averaged 1,517 lbs. and the scrubs 1,272 lbs. In the 
following table (he 2 lots are compared during the fattening period. 
The prices are based on ground wheat at 81 j cts. per KM) lbs., corn mciU 
at So\ cts., cotton-seed meal at 85 cts., and cut horn fodder at 28 cts, 

heights, (fmnSf attd food eaten hy shat thorns and sirnbs duriny Jattfninq yettod. 
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1 oatoii h\ 
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^ I'ounds 

JUmmh 

round* 

l‘oinif1h 

/V Vint* 

i tnt* 

ShorlhoriiH 

In 172 

27 207 

1 951 

2 01 H 

1.1 07 

H *10 

Scnilm 

It 0«2 

21 2'»4 

1 074 

1 711 

12 bO 

h t‘» 


The animals were sold for slaughterjng. The Shorthorns averaged ^ 
245 ll)S. [>er head more than the scrubs, and owing to their ladter beef 
they made a decidedly bettci* appearance. Tlu‘ buyers w ere at tirst 
inclined to put the same ])rice on all, but linallj^ decided to give j5J5.(i3 
])er 100 lbs. for the 3 heavier Hhortliorns ami J?t.01 per 100 lbs. for 
the 3 rcmaiiiiug Shorthorns and all of the scuibs. The total cost of 
feeding the Shorthorns was $*280.23, and the,\ sold for $^470.08. The 
total cost of feeding the scrubs was $*248.71, and they sold for $<358.51. 
Tables give the results of slaughtering and the lilock test, /. c., \aluing 
the meat after cut up. On slaughtering, th(‘ s(*rubs } ieldi‘d a larger 
per cent of oftal and a smaller j)er cent of beef than (he Shorthorns. 

By the block test the Shorthorns were valued, taking the average <»f 
all cuts, at from J?7.04 to ij8.49 pcT 100 ll»s. and the scnibs at from 
$7.2(5 to $8.51, the valuation in general being a little lower for scrubs 
than for Shorthorns. 

The conclusions drawn liy the authors from tiiese expiTiments are 
that the Shorthorns gave the best returns for the feed cunsuincil, and 
that, too, undm conditions unfavorable to them and to w hich they were 
previously umu customed as a breed. They show ed themselves inferior 
giazers on prairie ])astnre. The scrubs did remarkably well consider- 
ing the fact tliat they were not backed by improved ancestry. It is 
remarked that tin* yhortlioriis did not do us well as might have been 
expecti‘d, and this is attributed to the fact that the conditions were 
better suited to scrubs than to the improved cattle. The experiments 
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emphasize the fact that improved breeds need imx>roved conditions to 
obtain the best results. 

At the eonclttsion of the <lescrix)tion the experiment photographic 
reproductions are given of all the steers. 

Hogn runnimj with the (pp. 78, 70). — Tii ccnineetion with the 

above ex]>eriment 4 grade Berkshire x>igH were allowed to run with each 
lot of steers, the idea being to feed wliatevei’ extra food was required. 
In the Idii days of the ex]>eriinent each lot eonsumed 2,870 lbs. of 
grain. At lirst Mheat was fod, then wheat and corn meal, and later 
corn meal only. The 4 hogs running with the Shortlnirns gained 724 lbs., 
each pound of gain costing ets.; those ruiniing with the s<*rubs 
gained 071 lbs., etwh ])ound of gain costing 8.00 cts. All were in tine 
marktdable condition and brought ^ 1.85 per loO lbs. The total oxpen- 
ditun* for tin* pigs running with the Shorthorns was 827.08, and they 
sold for 851.41. The total expenditure for tln‘ pigs running with the 
serubs was 8-7.0<s, and tin y M)hl for 8 18.08. 

Eitperiments in feeding steers, A, M A(dvA v [Canada RvpiL Farms 
Rpt, /(SO/, p;>. ;so, ,vs/), — Two sets of experiments in feeding steers were 
carried on. In the first experiment 0 two-year old st(*ers were divided 
into 8 lots of 2 <‘acli. Th(‘ experiment was continued for 1 months, 1 
month being lueparatory. liot I received a ration of 85 lbs, of silage, 
5 lbs. of meal (barley and oats ground), and oat straw. Lot 2 was fed 
15 lbs. of cut (lr> fodder, 20 lbs. of turnips, and 5 lbs. of meal. Lot 3 
was ted 18 lbs. of ha\, 20 lbs. of turnips, and 5 lbs. of meal. Lot 1 
made a gain of 107 l]>s. ; lot 2, 422 lbs. ; and lot 8», ;»;»2 lbs. The 0 steers 
wer4‘ bought fur 2*/ cts. and sold for 8.^ cts. a pound. 

In tlrcsecoml experiment 8 liv<*-year-old steers were fed for 5 months 
as follow’s: Steer 1 w as fed <laily 50 lbs. of silage, S lbs. of meal, and 
straw ; and gained 120 llis. Steer 2 was fed daily 25 lbs. of cut fodder, 
8 lbs. of meal, and 20 lbs. of turnips; and gained 255 lbs. Steer 3 w’as 
f('d daily 25 lbs. of silage, 15 lbs. of eiit fee<l,and 8 lbs. of meal; and 
gained 270 lbs. The animals cost 8 (*is. ]U‘r pound and were sold for 3^ 
<*ts. ])er jHUind. In tliis cxj>eriment “silage, cut feed, and meal gave 
the most gain in wtught an<l realized the greatest amount of money for 
feed eonsumed.'* 

A study of rations fed to milch cows on six dairy farms in 
Connecticut, lb Wooos and (b S. P uklos ((\anierfient Siorrs Sta, 
Kpt. pp, 

StfiwpHH. — A Htiuly waH made tif the rutioiiHtVd to ('» herds on (» farms in (’onnoctient. 
in a eases ehungOH in the rations were suggested, making l)n»m narrower, and 4 
W'eeks hUi^r a seeoml test w’as made. The authors note that the ehange to nar- 
rower rations in lln^ ease of ea< h herd served to kee]> tip the j ieUl of milk and 
hotter in spite of advancing Inetation mid diminished the cost. In conclusion 
II feeding standard is tentatively suggested. 

Six herds on private farms in the State w^ere selected after [lersonal 
iiispection or alter satisfactoi'y correspondence. The number of cows 
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in the dififerent herds ranged from 14 to 19, there being 95 cows in all. 
Two-thirds of this number were eithes grade or pure Jerseys and 
Guernseys. The tests of 4 herds lasted 12 days and of 2 herds 5 days. 
A station assistant was at each farm during the test, weighing the food 
eaten and the milk produced by each cow, taking samiiles of the feeding 
studs for analysis, testing the milk of each cow for every milking, and 
making a lecoid ot the breed, weight, and stage of the milking period. 
Any uneaten food was A\eighed ba(*k. 

Analyses of the feeding stuffs were made at once and the weights of 
nutrients in tlie rations as fed were calculated. For 3 herds other 
lations were suggested by tlie authors, and the o^^neis gradually 
changed the food to the rations proi>osed. In each case 4 weeks after 
the close ol tlie hist test another 12 day test was made for each of 
these 3 herds, and a comparison was made of the yields of milk and 
butter fiit with the two different rations. The dtita are given in detail 
foi each cow in each test, and fiom these summaiies are maile of the 
maximum, nnminiim, and average daily yields of milk and of fat, and 
of the total and digestible nutrients in (he latioiis and the fuel value 
of the same. The summaries foi the 0 herds on the lations asoiiginally 
fed and toi the 3 herds outlie suggested lations. mcluding the milk 
and butter inodiieed and the <*ost ot the latter, aie given below: 
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• li on ImsiH ol 85 |m i nt ot tat in butttr 

cowH in tiuh <4st bitiluuf i h in.>.i <i Ut < ii tin 
^Sixt<(ii Mma IT) ( adi b Kt hut 1 < h id^mIIk t\\4 « n tlx JtiHtH 
^Sixtnn co^^ s in fiiHt t» at anil IJ ol tin m in hmuikI tont 

^‘(In tlio (asts Nvluie tin- siiggostetl na]To^^e^ ratiouH vorc* tnod) in general there 
was tlu laigi Ht > lelil ot milk iml tlie largest butter |iro(lii( tion w ith iiariow riittoiis 
rub 111 protein Wide lalious low lu protein did not iii these instauies t4\oi large 
milk or butter pioduction 

111 the 3 tests of 189 .Vdt, when it was ])ossiblo to stud> the financial aide of the 
feeding, uariovv rations ri< h in protein woie decidedlj the more economical.’^ 

In addition to the above tests the lesults are cited of tin* previous 
test of Id herds referred to above, and thc*8e anti the present tests of 0 
herds are summarized, lii those 22 rations the digestible protein per 
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1,000 lbs. live weight ranged from 1.35 to 3.48 lbs.; the nutritivo ratio 
from 1 : 4.5 to 1 : 11.3; and the fuel value from 28,600 to 42,600 calories. 
The average amounts of nutrients per 1,000 lbs. live weight in these 
rations were as follows ; 


Jrera^e of twenti/-ttoo rahomt Jnl to vows in Connecticut, 
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iH prolialily tnu‘ thiit nnimalK of mont of tlie liorda examined were, so far 
as breed, milk, and butter jirnduet ar«* coii<*erned. a])o\ e ilie average of eows kept for 
dairy jiurposes in Connectieut. It is doubtless true that the feeding jiracticed by the 
owners of those herds is bettiTthan that which is generally practiced throughout the 
State. ... 

“ Bearing in mind that there is no such thing as a ‘ best ratnm ' and that all attempts 
to express in tenaa of }irotejn and eiu*rgy the needs of a dairy (ow are <»nly approx- 
imations, the fono\’iing Tiition ih tontativel,\ suggested as a basis for feeding dairy 
co\^s: Organic imitt4*r, 25 llis. ; digc.stible jirotein, 2.5 lbs., and enough digestible fat 
and carbohydrates to bring the fuel value uj) to about 51,0d0 calorics.” 

Variations of milk yield caused by variations in milking, F. 

E. Emkev (Xorth Carolina Stu, lUiL 116, pp, IftI, UCi ), — On 2 days, 
Septeuibt*r IB and 21, a ratluT vicious oow was milked normally and 
the teats in diltcrcnt onlcr. The milk yield and the fat content given 
show eonsiderablo variation, which i.s attributed ‘‘mainly to iuterfer- 
eiiee with the regular order of milking and excitement of the nervous 
system of the cow/’ The tirst milk and slri[>pings of the same cow 
showed (‘hara(*teristie ditVenuiees in fat content. These results are 
believed to show “ tin* extreme cave and attention to details and quiet, 
orderly habits necessary to have animals tlirive and give profitable 
returns.’^ 

A test showing that cows are affected by changes in stable 
routine, Emkky {Xorlh Carolina Sia. liuL Ha^p, 190 ). — The effect 
is noted on cows accustomed to being fed before milking of not feeding 
them at that time. One cow whhdi commonly gave Tg lbs. of milk per 
day only gave I lb. at a milking; the next milking was larger, but did 
not make up for the loss. Another eow whose milk tested from 3.0 to 
-1.4 per cent eonlained only 1.0 per cent when the grain was not given 
before milking, “ This is a serious loss, and one which (‘an Im reiieated 
with this eow at any time if she is not regularly fed. back of attention 
to these small things is costing many a man the better jiart of the 
profit of his dairy 

Feeding eai>erhnent8 with sheep, 0, D. Woods and C. 8. Thelps 
(Oonnmtient Storrs Sta. Rpi. pp. 9i^-10(i ). — The object was to 

determine the effect of a wide and a narrow ration on the chemical com- 
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position of the flesh of sheep. The experiments are in continuation of 
work i)ublished in the Annual Eei>ort of the station for 1803 (E. S. K., 6, 
p. 463). They were made with grade Shroi)shiro lambs, the average 
weight being 50.0 to 61.1 lbs, Tlie animals wore divided into 3 lots of 
5 (A, E, and C) and 1 lot of G (D). Four similar animals were selected 
for digestion experiments, reported elsewhere (p. 507). 

At the begiiiJiing of the experiment lot A, believed to represent the 
average of all, was slanglitered and the flesh analyzed, Ijots B and 0 
were placed in separate pens and fed individually, ijot I) was fed col- 
lectively. From November IG to March 29 lot B was fed a wide ration 
consisting of 12 oz. of corn meal, 40 oz, of wheat bran, IG oz. of hay, 
and 4 oz. of turnips. Lot (3 was fed between the same dates a narrow 
ration consisting of 4 oz, of a mixture of 3 j)arts linseed meal and 1 
part corn meal, 8 oz. of oats and pea meal, and 4 oz. of wheat bran, and 
lot I> was fed this narrow ration from November IG to April 13. One 
animal in lotB and 1 in lot were iu»t thrifty. They are not iiu luded 
in the average. 

At the end of the experiment the sheep were all shearetl and slaugh- 
tered, and the (lesh was analyzed. The data for the experiment, includ- 
ing amount and eomimsition of food eaten, w^eight of the animals at 
the beginning and end of the experiment, weight of carcasses and 
parts, and analys(*s of Hesh, are tabulated. A Hummar\ of the food 
eaten and the gains made is given in the following table: 
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The average weights of the Hesh and tlie nutrients in the tlcsh are 
summarized in the following table: 

Arerage weights of fhsh and nutnents in flesh of sheep. 
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Deducting from the edible portion of the average carcans at the 
beginning of the trial the edible portion of the average carcass at the 
end of the trial of the groups fed on wide and narrow rations, the edible 
desh gained daring the ex])erinieut and its ctnistituents are as follows; 


IHferencefi in weighiti of nulrientH ivith different rations. 


IitrroAMt* bopfiiinmjE; of oxporimoiit : 

With* rutioii ijrtiun 

Kurrow ration jfroun 

IiiiioaH<* of narrow i at ion o\or \t ido i at ion 
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The nuthora coinmoiii on tlio exiiorimcnt us follows: 

“Tlio cxporirru'nt haw contiuuoU (hrotit'h^ \t‘arK with no very tU'risive results. 
That food (loterminoH to a jijreat extent the < liarueter and eheniieal composition of 
tholh'sh is made i lour, hut th(» animals made so little "row th that it is nnw ise to draw 
de<init<‘ conclusions of a practical nature from the results ot the experiments.*’ 

Feeding cotton seed and other meals to hogs, < K . < 'x^rtiss 
(!oic<[ Sin. Itul. X*''. pp. 17 !-l7'i). 

StfnopMtH. — ('otlon-Re<‘d meal and ^;luten meal as part ol a ration were compared with 
corn and-coh meal, ( 'otton seed meal inereased and cheapened the jLi^ains, hut 
wdien led ni suUlcient amount proved fatal. 

Kiftecdi Polaiul (’liiiia shouts woi^hin*? 1,4S0 lbs. wore purclmvsed sitkI 
(lividod into o lots of l\ each. Kaoh lot was kept in a j>en in a feeding 
barn an<l had tlu‘ run of si gravel lot in good weatln^r. Salt and ashes 
were given to all. For 2 weeks before the expt'rinient the lots were 
fed a uniform ration of oorn-and eob meal and buttermilk. 

The experiment lasted from Maroli bto.May ‘U, During this time 
all the lots reoeived (*orn and oob iiical and bnlterinilk, but there was 
substituted for an eipial amount of the corn and oobmeal i Ib. of cotton- 
seed meal in case of lot 2, 1 lb. of cotton seed meal in ease of lot »kandl^ 
lbs. of gluten meal in case of lot 4. Lot d was was fed .4 to 1 lb. of cut 
elover hay (soaked 12 hours) in addition to the eorn-aud eob meal and 
buttermilk. All the grain Avas soaked 12 hours. 

In addition to the above experiment one lot of 3 similar pigs ran with 
cattle whic‘h were fed 7 lbs. of eotton-st‘ed meal tlaily. 

The pigs all did well until toward the end of A]>ril, Avhen 2 in lot 3 
died. The cotton seed meal was diseontinued and the remaining pig 
in lot 3 recovered. One pig in lot 2 also died. Its symptoms werefail- 
ing appetite ami quickened breathing. The 2 remaining pigs in lot 2 
showed these symptoms, but survived, giving very small gains during 
the last 31 days, Aii examination did not show^ any acute disorder to 
which the death of the pigs could be attributed. 
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The result,, sho'tring food consumed and gains made, are summarised 
in the following table: 

JlesuUs of feetling pigti on different rationa. ^ 
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The Ibllowiiifr eoiieluaioiLS were reaclietl : 

(1) Cotton-seed meal is fatal to -hogs when fed in sntVieient (jiianiity; tlie total 
amount retjuired to prove fatal being in this ease from 27 to 152 Ihs. jut hog. . . . 

‘^(2) Cotton-Hoed meal added to a eorii-and-eoh meal ration lor hogs materially 
increased and cheapened the gains over corn-an(l-i*oh meal alone. 

*^(3) Cbit clover hay added to a coru-and-coh meal ration and soaked 12 hours 
before feeding gav<‘ no advantage in gain over corn-and-eoh meal alone.” 

No injury was sustained by the hogs running 17 weeks with cattle 
consuming 4 to 7 lbs, of cotton seed meal daily. 

Feeding of swine, J. W, Uobektson [Cariatia ExpiL Farms Fpf, 
1894, pp. — These experiments are a continuation of those made 

in previous years (E. 8, K., b, p, 405). Three series of experiments 
were made. In the first series 5 lots of pigs of mixed breeds and 2 lots 
of pure breed wen* fed 8 or 12 weeks a ration composed of eipiul parts 
by measure of ground barley, rye, frosted wheat, and wheat bran (soaktnl 
in cold water t^om 8 to 12 lionrs), and 8 lbs. of skim milk i>er liead 
daily. On an aveiagis 3 lbs. of the grain mixture and 2,32 lbs. of skim 
milk were consumed jier pound of increase in live weight. The con 
elusions are reached that on the whole cross bred swine and grades gave 
better results than pure-bred animals. HoAvever, ‘‘ there was no con- 
stant or appreciable superiority in tlie breeds and breeding tested in 
respect to the quantity of feed consumed per pound of increase in live 
weight.’^ 

In tire second scries, which lasted from February 21 to March 18, 0 
cross bred pigs were divideri into 3 even lots. They were fed a ration 
composed of ecpial ])arts by weight of i>ea.s, wheat, and rye, ground 
and soaked in cold water on an average 18 hours. Two of the lots were 
given skim milk in addition. Lot 1 was fed as much of the mixture as 
they would eat, consuming 3.43 lbs. per pound of increase in live weight. 
Ijot 2 was fed three (|uarters as inucdi of tire mixture as was consumed 
by lot 1 and as much skim milk as they would drink in addition. They 
consumed 2,17 lbs. of the meal and 11.1 lbs. of milk ].)er pound of increase 
in live weight. Lot 3 was fed half as much of the milture per day 
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and as mach skim milk as they would drink. They consigned 1.44 lbs. 
of meal and 15.39 lbs. of milk per pound of increase. 

Prom these experiments and from those made in past years the ex)n- 
clusioiiwas reached that ^‘when a small quantity (about 3 lbs. |>er day) 
of skim milk was fed a less quantity of it was equal to 1 lb. of the 
graki in the feed consumed per pound of increase in live weight than 
when a large quantity (about 15 lbs. ])er day) was fed.^’ Further, the 
author concludes that skim milk may form a larger i)art of the feed of 
young and growing ])ig8 with advantage and economy, lie believes it 
economical to give not over 5 lbs. of skim milk per head daily to fat- 
tening swine weighing over 500 lbs. The animals wltich were fed skim 
milk as part of their ration had a more Angorous and healthy appear- 
ance than those fed grain. 

The third series, which lasted from »hily 25 to October 10, was made 
with 14 pigs. They were divided into 2 lots of 5 each and 1 lot of 4. 
The obje<*t of these exj)eriinents was to discovei* the cause of ^‘sofF’ 
hogs. It was thought that this ‘^softness’’ was j)ossib]y due to feeding 
wheat or biickwdieat. Lot 1 w as fed a mixture ecpial parts by meas- 
ure of gioiiml barley, ry(*, w heat, and w heat bran, WT^liic h was soaked in 
cold water for about 30 Ikhits. They (‘onsumed an average of 4.24 lbs. 
per pound of gain. L(»t 2 was fed on ground wheat, which was soaked 
in cold w’ater for about 30 lioiii-s, and consumed 1.1 lbs. ]>er i>ound of 
gain. Lot 3 w as fed (»n ground w heat, soaked in cold water for about 
30 hours, and consumed 1.45 lbs. per pound of gain. The swine were 
all sold and slaughtered. The conclusion is readied that *‘thc feeiling 
of wheat alone and of buckw heat alone is not always a cause of <sofF 
hogs and *sofF sides, since some of the swine fed on w heat and buck- 
w^heat yielded siiles idassed as linn.’" 

From the feeding experiments, wliiidi extended over 3 years, on the 
fattening of over KK) sw ine ui)on grain the follow ing general conelusioiis 
are reaehe<l : 

*qi) On the average 4.3S Hm. of grain ( barley, rye, ]»eafi, wheat, frosted wheat, 
and w'heat bran ) was thr ^jinuitity eonsuiued per ponud of im rease in the Hv<' w eigiit. 

**{ 2 ) In the feeding td’ grain, oouaidering quantity (*f fe<*d eoiiHinned, and the 
general beahli of the aninialH, it \h ]»rohtahle to feed the grain ground and soaked in 
water for an overage ptjriod of about lU) hours. 

^'(3) It i» profitable to iwld about 3 or lbs. of skim milk or buttermilk per heail 
per day to the grain fed to fattening swine.*’ 

Ssperimoiits in feeding swine, A. MacKay (Canada, ExpiL Farntn 
Rpt. lH94jPp. 381^ 382 ). — Two sets of ex])eriments were made. In the 
iirst experiment 1 lot of 4 pigs was fed from December 0 to April 6 
oil wheat soaked for 24 hours. They consumed 2,100 lbs. of wheat 
and made a gain of 407 lbs. A second lot of 0 pigs was fed on boiled 
Avheat. They consnmed 2,100 lbs. of wheat and made a gain of 351 J 
lbs. It took 4J lbs. of soaked Avlieat or 0 lbs. of boiled wrheat to make 
a |K>uud of i>ork. 

Wheat vs. harUy and In this experiment 10 Imiiroved Lai'ge 

14094~No. 7 6 
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Yorkshires, about 8 months old, were divided into 2 uniform lots of 6 
pigs each. The experiment lasted from September 1 to November 1. 
Lot 1 was fed soaked wheat. They consumed 1,576 lbs. of wheat and 
made a gain of 202 lbs., or 8^ lbs, of feed to 1 lb. of gain. Lot 2 was 
fed soaked wheat and barley mixed. They consumed 1,668 lbs. and 
made a gain oi‘ 275 lbs., or (i lbs. of feed to 1 lb. of gain. The jiigs were 
small for their age when the experiment began, and in the author’s 
opinion this may account for the large quantity of grain consumed in 
comparison with the gains made. 

Experiments with horses on the digestibility of various rations 
and the mechaxiical equivalent of food, E. Wolff and C. Kheuz* 
IIA(JE {Latidfc. fJaJirh., {1H9.')), No. /-2, pp. — These experi- 

ments are in continuation of work done between the years 1876 and 
1887.* Seven series of experiments made between 1887 and 1894 are 
reported. The object was to determine the digestibility of various 
rations and the mechanical equivalent of the food consumed. The 
experiments were all made with the same horse, ^hieh in 1887 was 
about 5 years old. His weight, in goo<l condition, was about 500 kg. 
The amount of eacli article of food consumed and the eight of the 
urine and feees wer(» determined. The dry matter, protein, fat, crude 
fiber, nitrogmi free extract, and ash in food and feces were determined 
and the nitrogen in tlie urine. 

The amount of work done was measured by means of a specially con - 
struete<i instrument, a ‘Miorse dynamometer,'* which is a eirenlar horse- 
power ma<‘hine, described in an earlier piibli<*ation.'^ By means of 
weights tiie amount of work done could be regulated. The instrument 
was inclosed in a suitable building, and thus errors dm* to gieat varia- 
tions in tcmperatuie could be avoided. 

The ration in these e\iu*riments consisted of oats and meadow hay. 
In most eases eitlier oat or sjielt straw was eonsnmed also. Jri several 
<*ases corn or beans were substituted for i)art of tin* oats. In some 
experiments definite qnantiti(*s of salt were also given. 

Ill all, 60 ex])eriments are reported. For each \ery full tables are 
given, allowing the amount and comjiosition of tin* food consumed and 
digested, the nitrogen in the urine, the amount oi* nutrients digested 
(computed on tlie assniniition that 1 gni, of prot(‘in = l gm. of carbo- 
hydrates=2.4 gm. of fat), aiiid the nutritive ratio. 

In the authors’ opinion tin* nutritive material in I'oarse fodder does 
not have the same nutritive value as that in <*onceiitrated food. This 
is true not only of the crude fiber but also of the other compounds 
which are nitrogen free or contain nitrogen. Many of the latter are 
amid coinponnds. 

Laiidwr, Vers. Stat., veils. 20,21; LaiiUw. .lahih., vols. 8 to 13, 10, sup. III. (Itund- 
lagtMi fiir die ratioiielle Fiittonnig des I'ferdes, Berlin, 1885; Keu© Boitrage zn 
Giundlage, etc., 1887. 

^ Landw. Vers. Stat., \ ol. 21, pp. 21-29. 
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It requires a (greater expenditure of energy to masticate and digest 
coarse fodder. The methan fermentation in the intestinal tract destroys 
crude fiber and other carbohydrates. The authors are therefore of the 
opinion that more trustworthy results are obtained if the crude fiber 
is left out of account in the calculations. It is certain that the results 
thus obtained are more harmonious. 

The weight of the animal each day of the experiment was recorded, 
also the temperature of the air and the amount of water consume<l. 
The amount of external work done was comi)uted from the number of 
revolutions of the cir<*ular horsepower machine and other data which 
were recorded. Jn the authors’ o])inion the relation of food to work 
was shown in the following ways : (1) If the horse consumed a certaiij 
ration and |)erformcd a certain amount of work and at the same time 
his weight remained ])ractically unchanged the ration was just suited 
to the work performe<l; and (li) tlie same fact was shown if the amount 
of nitrogen excreted in tlie uiim^ was eipial to the amount assimilated, 
i. c., if the animal was in nitrogen equilibriiiin. 

The authors eonolude that .‘>,300 gm. of nulrients (without crude 
fiber) i)er <lay are suillcient to maintain a horse weighing 500 kg. and 
doing Jio work. If work is performed more food mii.st be supplied. 
Thirty -four and thri'e tiaiths per eent of the energy of the available 
food (wdthont enuh* liber) is transformed into external wwk. That is, 
a horse produces as external muscular work about G0,(K)O kilogi’am 
meters of the me<*hani<*al energy ealeulated fiom the fuel value of 100 
gm. of nutrients. On the ground of tlnwetical consideration this 
should perhaps be 55,000 kilogrammeters. This muc'h lower than 
the value, 85, 4(M) kilugrammeterN whieh w'as obtained in earlier experi* 
ineuts. This value varii‘s somewdiat in the ditVereut experiments, ami 
is much hnver than the value obtained befoie some improvements in 
method, which are described in detail, were adopted. 

A ration winc^h lias a nutritive ratio of 1:0 to 7 when crude fiber is 
included, or 1:5.5 to 0.5 w hen it is not included, is considered to be the 
most advantageous for work Imrses for the iiiHMluction of external labor. 
This is in harmony w ith the ration of oats and bay or straw’' wliicli is 
ordinarily fed. Oats, as is well know n, are nm<*h relislied by horses, 
and agree wdth them. That this is due to any j>eeuliar constituents 
or properties eouhl not be determined w’ith certainty. These experi« 
merits, and those of Oraudeau and Le ("lereJ in the authors’ opinion, 
show that for the jirodiietion of energy oats can be replaced by any 
other easily digestible concentrated food, thougb it would seem best 
on account of palatability not to omit them altogether. A suitable 
ration of this sort for a horse of 500 kg. w’eight w’^ould consist of 3 kg. 
of meadow hay, 2.5 kg. cliopiied straxv (in this case from winter spelt, 
a variety of wheat), 1 kg. oats, 1.5 kg. field beaus, 4 kg. corn, and 20 
gm. salt. The nutritive ratio, including crude liber. Is 1:0,4; without 


exp^rimentalos sur PAlinieutatiou du Cbeval de Trait, 1883, 1887, 1888, 
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crude fiber, 1 : 5.8. A more concentrated ration is desirable if the horse 
has not been used to a voluminous ration, or if more work must be per- 
formed, for instance, drawing a wagon at a rapid rate. 

Some of the conclusions reached regarding the digestibility of the 
fodder are the following: 

(1) The consumption of a suitable quantity of straw often favorably 
influences the digestibility of the food, particularly when the horse is 
used to a relatively voluminous ration. 

(2) Changes in the amount of work ]>orformed each day did not exert 
a definite influence on the digestibility of the food, provided the horse 
walked at a uniformly slow rate. 

, (t‘l) Increasing the ration of oats, or in general the amount of (con- 
centrated 1‘ood, often diminishes the dig(‘stibility of the crude fiber in 
the hay or in the whole ration. 

(4) Feeding salt (20 and 40 gm. per day) has no influence upon the 
digestibility of food. 

(5) Including crude fiber, 2i kg. of meadow hay contains pra(*tically 
the same amount of nutrients as li kg. of oats. Not including crude 
fiber, the relation is about 2:1. 

(6) The fat and the crude protiun in oats are more easily and appar- 
ently better digested than in corn. 

(7) The total organic substance of corn is bett<*r digested than the 
organic substance of field beans, but the protein of beans is relatively 
and absolutely better digesteul. 

(M) In the amount of nuti ieuts which they contain and in the amount 
of labor which can be juoduced, 4 kg. of oats have about the same 
value as 3i kg, of field beans. Further, 4 kg. of beans are about e<|nal 
to 3A kg. of corn j that is, oats, beans, and corn are in mitritivo value in 
about the proportion of 5: 4.5: 4. 

Among the conclusions reached concerning the amount of water 
consumed and excreted are the follo\iiiig; 

(1) The amount of water consumed is increased by the weight, but 
more esj^ecially by tlie \'olumc of the ration, and also by the amount of 
crud(* flb(3r consumed. Further, beans increased the water consump- 
tion more than corn. The consumption of salt also increased the water 
(^nsnmed. 

(2) Variations in the amount of work performed exercised a marked 
infiuence on the consumption of water. 

(3) Increasing the amount of coarse fodder increased the water con- 
tent ot the feces and increasing the concentrated food diminished it. 

(4) 111 these experiments the dry matter in the feces varied from 17 
to 27 per cent. 

(5) With coucentrat(‘d food the amount of water excreted in the 
urine is increased, and especially so with food rich in nitrogen^ such a» 
field beans. 
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(6) Salt increases the excretion of water in the urine, but has little 
effect on the excretion of water in the feces. 

(7) That increasing the amount of work must increase the water 
excreted in the form of perspiration is self evident. 

Report of the ponltry manager, A. G. Gilbert {Canada Expth 
Farms Rpt 1894^ pp, 228-251 ), — The iinpoitauce of poultry from an 
agricultural standpoint is iK)inted out and discussed. 

Food , — The fact is emphasized that hens ie(iuire the same sort of 
food as dairy cows, that is, food rich in nitrogen. If carbohydrates are 
fed in excess the hens become fat and will not lay well. The following 
are recommended as useful poultry foods r Cows’ milk, barley middlings, 
buckwheat bran, barley bran, rye bran, coarse whe<at bran, cotton seed, 
millet, wlieat, turnips, cabbage, white (*lover, red clover, and alsike. 
Out green bones are also considered valuable. If they are not easily 
obtainable cooked meat (liver, lung^, etc.) may be substituted, (ireen 
foods of some sort are also necessary and cut clover hay is recom- 
mended. Six rations are given in detail. 

Feeding experiment , — During the winter, from January 1, a large num- 
ber of hens were fed in the morning a ration consisting of a warm mash 
ol‘ ground wheat, barley, outs, rye, and bran. Boiled potatoes, steamed 
and (*ut clover hay, and cut green bones ven* occasionally fed. When 
cut green bones Avere fed for the morning ration the mash was omitted. 
Some vegetiible foods, either carrots, turnips, or cabbages, Avere also 
fed from time to time and plenty of grit was supplied. Grain w^as scat- 
tered in the pens so that the hens had to '^eareh for it. There were 75 
or 80 layers, and they producoil during rianuary 777 egg.H, February 
701, and March 1,044. 

As ill ]>revious y<*ars, the best layers were found to Tie Black Minor- 
cas, Andalusians, Plymouth Hocks, Langslnuis, Brahmas, and Wyaii- 
dotles. The White Leghorn Brahma and the Laugshan-Black Minorca 
crosses made excellent laj^ers. 

Breeding experiment , — Karly in March the different breeds were mated 
for breeding. The eggs of the White Plymouth Boeks were remarkably 
fertile fnun the first, thougli they Avere from jmllets Avhich had laid well 
all winter. ^^The deAndopmeiit of the chickens aa as much the same as in 
previous years, the White and Barred Plymouth Hocks taking the lead 
with a deA^elopmeiit of 1 lb. ])er month a^ ithout any forcing beyond regu- 
lar feeding and care, but no more than eA’^ery clucken should receive.’’ 

Some cross-breeiUng experiments Avere also made and some proiuis 
ing poultry was obtaiiieil. The exiieriments Avill be continue<l. An 
incubator was experimented Avith, but owing to the uufavoralde situa 
tion the results Avere not very satisfai'tory. 

Loss of weight of eggs during incubation , — The eggs of Black Minorcas 
and Indian Game-Brahmas Avere weighed at the beginning of the incu- 
bation period and again 21 days later. The first sort lost, on an aver- 
age, 15,7 per cent in weight, and the second sort 10.8 per cent. 
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IHfteascs of poultry. — Impure drinkiug water and food are, in the 
author’s opinion, common causes of disease among iioultry. Poultry 
diseases are discussed at considerable length, and several cures for roup 
and colds are suggested. 

Outs and detailed descriptions of 0 varieties of poultry are given. 

luvestigatiou of feeding stuffs, 1882-93 ( }n»coN8in iSta. ]{pt. pp. ?/V- 

nsj ), — Tills consists of .abstriicts of the following articles previously published by 
the station: Analysis of freshly cut cornstalks and corn silage (Second Aniher Cane 
Kpt. 1882, p. 81) ; feeding standards and conijmsition of feeding stulVs (Win. Sta. An. 
Rpts. 1880 and 1887, pjn 77, Ji9); analysis of feeding stufls (Wis. Sta. An. K]>t. 1886, 
1>.86) ; structure of llm wheat grain and of wheat bran (Wis. Sta. An. Rpt. 1886, p. 86) ; 
analyses of feeding stulls ( Wis. Sta. An. Kpt. 1887, p. 108) ; analyses of fodder l orn and 
corn silage (Oflice E\pt. Sta. Hnl. 2, pt. 1, p. 2011) ; composition of feeding stutVs (()Hi<‘e 
Expt. Sta. Bui. 2, pt. 1, j). 21.*) ; K. S. R., 2. p. 436; 4, p. 176; .5, p. 466) ; weights an<l com- 
]>oKitiou of the dilfercut parts of the com plant ( 1'. S. K., 2, p. 4.‘n) ; analyses of feed- 
ing stuffs (E. S. R.. 1, p. 274) ; on the valnatiou of concentrated feeding studs ( E. S. K., 
4, p. 173) ; nott'S on forage plants (OOice Expt. Sta. Bill. 2, pt. 1, p. 211); yield and t tnn- 
)>ositiou of dillerent silo corns (E. S. K., 2, p. 430) ; prickly coinfrej rx. r«‘d clover ( E. S. 
H., 2, p. 135) ; losses of hay due to weathering (E. S. K*., 2, p. 13.5) ; Indhin corn for for- 
age ami for field coni (E. S. Jt., 2, ji. 416); the ensiling of fodders ( Exp«‘riuieiits in 
Amber Cam* and the Ensiling of Foihlers, 1881, p. 60) ; observations ujion the construc- 
tion of silos and the use of silage ^Setoml Amber Cane K]>t., 1882, i>. 87 ) ; compari- 
son of shocking and ensiling corn (Office E\j»t. Sta. Bui. 2, pt. 1, p. 206); ensiled com 
rx. iniitureil dr\ < orn (Ollice Expt. Sta. Bnl. 2, pt. 1, p. 208); notes on silage (Olhee 
Expt. Sta, Bnl. 2, j>t. I, ]>. 206': <‘ompariHou of ensiling an«l Kho<‘king fodder corn 
(E. S. R., 2, j>. 130); comparison of ensiling and liidil curing Imlian corn (E. 8. K., 2, 
]».449); losses in ensiling and field curing Indian corn (E.S. R., 1. p. 115). 

Compositiou of feeding stuffs, F. W. Wor.r. i innconxin >7a. Jipt. /S!U^ pp, 2/iA- 
chart /).— A ri'print from tin* Annual Report of the station for 1862, pp. 311-325 
(E. S. R., 5, p. 166). 

Results of analyses of fodders and feeding stuffs. (\ l>. Wooos {('ottnevlicnt 
Stnrrs Sta. Jljtt. lsU4y pp. H- Jo ). — Analyses are gn eii of the following fodders and 
feeding stuffs, used in connection with the experiments of the station: Orchaiil 
gra^ft, tall meadow fescue, tuuoth>, barlc,N . barley and jieas, cowpea vines, criniHon 
clover, corn silage, fodder (mostly stover), corn stovei, oat ha\, hay (earli cut ), hay 
from mixed grasHc*<, oals and ju‘as, corn me.*il. corii*ainl*cob meal, wheat bran, w heat 
middlijigs, linseed meal, eottoii seed meal, Fliicago gluten meal, cream gluten meal, 
Peoria gluten teed, and she<*j» feed. The samples are described in detail. 

Feeding experiments with calves and steers, 1882-*93, W, \. IIknuy ( /IVx- 
voimn Sta. Itpf. pp. .7.7-^./),— 'fliis ( oiisists of abstracts of the following aceonnts 
of exiierimeiits previously re]»ort<*d by the station; Will it pay to raise the calv«‘s of 
cheese cows for beef (Wis. Sta. An. Kpt. 188<>, p. 25); cost of making beef from dairy 
htoek (Wis. Sta. An. Rpt. 1887, p. U); feeding waste products of the dairy (Win, Sta. 
An. Rpt. 1887, p. 21); feeding hay and silage to ealves (Secoml Amlier Fane Kpt. 
1882, p. 81) ; ste<*r feeding experiments (Wis. Sta. An. K*pt. 1887, ]». 56); feeding silago 
alone to stems and heifers (Second Amber Fane Rjit. 1882, p. 83); silage for steer 
feeding (Othc© Ex])t. Sta. Bnl. 2, j»t. 1, p. 205); steer feeding experiments (Office 
P.xpt. Sta. Hnl. 2, ])t. 1, p. 206). 

Feeding and digestion experiments with milch oowa, 1882-*93 ( ff'iscon^ht Stn* 
Upt. ISOoiPp. GI-05fpl. /, ,?).— Abstracts of the following experiiiionia previously 

rejiorted by the station : Fornstalks compared with mixed hay and clover hay for 
producing milk and buttci^(Wis. Sta. An. Rpt. 1886, p, II); cut th . uncut comatalks 
(Wis. Sta. An. Rpt. 1886, p. 6) ; i^xperimeiits with corn fodder (Wis. Sta, An. Rpt. 1887, 
p. 34) ; the relative value of dry fodder corn aud silage as food for milch cows (Second 
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Amber Cane Hpt. 18S2, p. 71); corn silage vs, fodder corn for milk and butter pro- 
duction ( Wie. Hta. An, Rpt. 1887, p. 25) ; corn silage dry fod<ler corn for producing 
milk and butter (OjRRce Expt. 8ta. Bnl. 2, pt. 1, p. 192) ; silage vs. fodder corn for milk 
production (Office PIxpt. Sta. lJuL 2, jit. I, p. 196; ; corn silage vs, dry fodder corn for 
milk and butter production ( K. 8. R., 2, p. 429) ; digestibility of fodder c.orn and corn 
silage (E. 8. R., 2, p. 429) ; silage vs, fodder corn for milk and butter production (E. S. 

R. , 2, p, 4J10) ; com silage vs, dry fotlder corn for milk and liuttcr production (E, 8. R., 
2, p. 440); the relative value of <*orn silage and ticld-<‘ure(l fod<Ier corn for milk and 
butter production (K. 8. K., l,p. 178); oompositiou and digestibility of feeding stuffs 
(Wia. Sta. An. Rpt. 1885, p. (17) ; value of cottou-s6t‘d meal and malt sprouts as feed 
for milch cows ( Wis. Sta. An. Rpt. 1885, p.78); value of in‘W juocess oil meal as com- 
pared with corn meal for milk ]>roductiou (Wis. Sta. An. Rpt. 1886, p. 97); farmers’ 
experiments on the value of oil meal umipared with corn meal (AVis. Sta. An. Rpt. 
1886, p. Ill); ff'eding value of roller bran (Wis. Sta. \n. R]>t. 1887, p. 115) ; ground 
oats r«. wheal bran for milk ami butter produetion (K. 8. R., 2, ]>. 1 10); feeding com 
smut to milch cows (Rpt. Regi-nts rni\. Wis. 1881, ]>. 50); clover silage as a partial 
food for cows (Wis. Sta. An. Rjit. 1886. p. 17); soiling rx, pasturing for dairy cows 
(Wis. Sta. An. R])t, 1886, ]>. 19); on (he ccomnny of eiisiling Indian corn, ‘^cars and 
all” (K. S. R.,5, p..500); (‘fuii])ar.ati\ e \ nine of warm and <old water for milch cows 
(E. 8. R.,2, pp. 450 and 115); chemical compounds lor lU'eventing the gri»wtln)f horns 
<m cattle ^ E. S, R.. I. ]>. 187); rations for dair;v c<»ws i T., S. R., 1, p. 710); variation in 
the w'eight of farm animals (Wis. sta. Vn. Rpt. 1886, p. .‘Is); dehorning cattle (Wis. 
Sta. An. R]>t. 1887, )>. 19); on the idled of didmrning mibdi ianvson the )>ro<lnction of 
milk and hotter (Orticc Kxpl. sta. I3ul. 2, ]d. 1. j). 211 on the inffueiic** of the nutri- 
tive ratii» upon milk production ( Wis, Sta. An. Rpt. 1887, p, 1 17) ; the value of manure 
fr(»in stiick on the farm (Wis. Sta, .Vn. Rpt. 1887, p.28'. 

Sheep feeding experiments, 1890'-’93, W. ,\. Hi.xin and .1. A. (‘icam» ( Jf’isronsin 
Itpf, p}}. .0,'- //.'J, p/. 4i. — This consists of al»stracts of rt'ports of the 

following cxperiiutmts whnh ha\<^ prtwiiuislv been published in the Annual Rcimrts 
of thi' station: EctMling milk t<» laml»8 t J>. s. R.. 2, ]>. 156); rations for fattening 
lanibs tl'., S. R.,2. ]>, 157; 1. p, 18| »; feeding grain to laml>s ^ r.. S. R,,5, j». r>05); fall 
shearing lambs befon* fattening 1 1'. S. R.. 1, p. |8i; r>, p inter rations for 

bn'tnliiig ewe> \ 1'.. s. R,, I, j>. 182): cr»*>s breeding slii opshirc*^ and Merinos i E. S. R., 
I, p. 187 ; 5, p. 561 ), 

experiments in pig feeding, 1882-’93, W. V. Hr.Nin \ Sta, !{pi. l$93y 

pp, pis. .0. — I'liese experiimuits ha\e been <hicd\ .ilong the bdlowing lines: 

**(l) A stud.v of the amount <»f food re«|uii*ed tor a given gain with joung pigs 
before and itniiitMliately after weaning. 

“(2) The amount of niodificat ion which the Jh‘sh and lames of the hog may mid»*rgo 
when MUpjilyiiig <»r withlndding certain fooil artii les. 

‘•(5) 'Hie amount of food required for a given gam with maturing liogs. 

*\i) The effect of jircparatioii of food on gain.” 

Ahstrad<4 are given of the lollowiiig article.s which have jircviously been juiblished 
ill the riqmrts of the station: Evperiimmts with jdg.s before and after weanuig (K, 

S. R., 2, p. 128) ; i'ost of feeding pigs ladbre and aft<'r w eaning compared (E. S. It., 2, 
p. 158) ; fetwling for fat ami fur lean ( Win. Sta. An. Rjit. 1887, ]». 85) : etfect of corn-meal 
shorts ami skim milk on the carcass and internal organs of the hog (Office E\pt. 
Sta. Bui. 2, pt. 1, p. 269); efteids of dried blood, pea meal, and com meal on (he car- 
cass, bones, and viscera of bogs (E. S. R., 2, p. 426); teoding for fat and for lean 
(K. H. R., 2, p. 457); cffeels of rain water, well water, and bone meal on the grow th of 
oaroasH and strength of bones of pigs (K. S. R., 2, p. 427) ; boin' meal rs. hard-W'ood 
ashes with corn meal for bogs (E. 8. R.,2, p, 501); effect of feeding bone meal and 
hard- wood ashes to hogs living exclusively on corn (E. S. R., 2, p. 438) ; feeding SAveet 
skim milk to pigs (Rpt. Regents Tuiv. Wis. 1881, p,54) ; skim milk for mature hogs vs, 
grA)wiug bogs (K, 8. R., 2. p, 427) ; sAA^eet skim milk re. buttermilk fur pigs (Wis. Sta, 
All, Rpt. 1887, p. 24); the feeding A^aluo of Avhey (E. 8. R., 3, p. 48); com meal and 
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skim milk for pigs (Office Kxpt. $ta. BuL 2, pt. p. 209) ; skim milk and com meat for 
pig feeding (Office Expt. Sta. Bui. 2, pt 1, p. 209) ; whole com vs, corn meal for hogs 
(OfiBce Expt. Sta. Bui. 2. pt. 1, p. 209) ; feeding com alone to hogs (Wis. Sta. An. Rpt. 
1886, p. 35) ; corn meal, shorts, and a mixture of the two as a food for pigs (Wis. Sta. 
An. Rpt. 1886, p. 33) ; corn and shorts as food for hogs (Wis. Sta. An. Rpt. 1886, p. 35) ; 
whole oats vs. groiiud oats for hogs (E. S. R., 2, p. 427) ; ground barley for fattening 
hogs (E. S. R., 2, p. 139) ; sorghum 8irui> skitumings as a food for pigs (Second Amber 
Cano Rpt. 1882, p. 35) ; sorghum seed as a pig feed (Wis. Sta. An. Rpt. 1884, p. 27) ; 
cooked rs. uncooked food for swiue (Wis. Sta. An. Rpts. 1886 and 1887, pp. 36 and 64) ; 
cooked potatoes for fattening hogs (E. S. R., 2, p. 439); wet vs, dry feml for hogs 
(Office Expt. Sta. Bnl. 2, pt. 1, p. 209) ; summary of pig feeding experiments at the 
station, 1883-^88 ^Office Kxjit. Sta. Bui. 2, pt. 1, p. 108); relation between weight of 
hogs, gam made and food required for 100 lbs. of gain (E. 8. R., 2, p. 428) ; length of 
intestines of hogs (E. S. R., 2, p. 428); practical conclusions drawn from experiments 
in pig feeding, 18«:W89 (E. S. R., 2, p. 428). 

Amount of fat, sugar, and tannin in coffee, E. Hkkfklpt ami A. Sti t/ku 
(Ztschr, angew. Chew., ISUC), pp. 4G9-47t; ahs, in Jour, ( hem, Sor., JS9(), Jan., p, 6.?). 

Outlines for the Codex alimentarius austriacus, V, a (sugars) {Zisvhr. ]<ahr. 
Vntersuch, vnd Ifyg,, 0 {1399), So. 2S,%}. 57>7), 

The proteids of wheat, M. O’Briex (^4«n. lioi., 9 {lS9o), Xo, pp, ^A5-,7^). 

Bread: Vol. I. Physiology, composition, hygiene; Vol. II. Technology, dif- 
ferent kinds of bread, adulterations, (rAi.iPPK ami Barkk (//c Vain : fo/. /, 
Physiologic, Comp<miion, Hygiene; Vol. II. Tcehnologie, Panin diverse, Alterations ; 2 
vols. of V Kneyelopedie den Aide^Mdnioire, Paris; Masson and Gauthier- i’iUars), 

Flour and bread, C. De-shkochek {Rer. Sei., ntr. f, .7 {lS9d), Xo, S, pp, 70-79),— 
This is a popular article; among other topics the different parts of the wheat kernel 
and methods of milling are discussed. 

Chronic poisoning due to coffee ( /»Vi. .Vi., »c/*. 4, .7 {IS90), .Vo. 2, p, .^.7).— A short 
summary of the subject based on the iiivt^stigations of Guelliot, and (fillesdela 
Tonrette and Gasuc. 

Coffee plantations and coffee, K, .Iaki>in {Li Cafe nr cf la Cafe, Paris: Leroux, 
m2, pp. 413). 

On the normal occurrence of iodin in the animal body, E. Baumann [Ztsrhr. 

physiol, ('hem., 21, Xo. 4, pp, 3/9-370), 

The red spotted cattle of the lower Rhine (Dent, landw, Presse, 2.1 Xo, 

11, p, S2,fijs, 2 ). — This breed is found in the lowlands of the lower Kliiiic as far as 
the border of Holland. 'Hicy resemble in typo and characteristics the Normandy 
breed. They are bred for milk and for beef, the full-grown cow giving in a milking 
period 4,990 to 4,5(K) liters of milk with a fat ronteiit of 3.2 to 4 per cent, Home yield- 
ing 6,000 to 7,000 liters. Full-grown fattened steers reach u live weight of 1,200 to 
1,4(K) lbs. at 2} years. Tin* special excellencies of this breed are, easy keeping, a 
large yield of rich milk, early maturity, and great feeding capacity, producing a 
large amount of fine grained meat well mottled with fat. In the lower lihinc cities 
and in Brussels this meat is preferred to that of all other bree<ls. 

The cattle of Finland, (». GmiTENFKi/r and R. Ghipkniieiio {Dent, landw, Presse, 
23 {1390)^ Xo. l.)\ pp. lof)^ 103 ^ fujH, 4), 

Effect of oat straw on the yield of milk {Rraunschie. landw, Ztg,, 66 (ISBti), Xo,3, 

p. 11). 

Feeding milch cows with fodder beets, K. Fkukrskn and G, Zikn (PiihUng^s 

landw. Zig., 42 {1S90), Xo. /, pp. 20-31), 

Feeding potatoes to cattle and sheep, 1). Zoli.a (From Rmu Agr, Jonr. dee Pehals; 
FUhlinfs iandw. Zig., 42 (1890)^ Xo. /, pp. 27-29). 

The temperature of horse stalls (Deni, landw, Presse, 23 (1890), Xo. 13, p. 103 ),— 
The author roganls 59^' F. as the desirable average tem]ieratiire for working horses 
for the cold part of the year ; for mares, Huckling eidts, and colts, 63 to 66^ F. When 
a horse is very warm on coming into the stable, blanket him and wait until the hait 
is dry before taking off the harness and blanket, 
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The h^me and hia auoeatry^ M. P. MitouiK {Le Cheval et sm ra^cea, JTistoire dea 
racea d traaera lea ahciea at racea aeiueUea, Vincennea : IJKleveur, t89S, pp, 487 f ills. 74) » 

Oiigin of the fat-tailed aheep, H. (Ifni. Agr. Alg. ct Tuniaie^ 1 {180r*)f Ko, /, 

pp, 11-18 ), — ^The author considers this breed as purely artificial ami accounts for its 
singular characteristics by the desire to supply through the sheep the fat necessary 
for a healthy diet, since the Mohammedan religion ]»rohibits using the fat of pork. 

Sheep raising in Algeria, A. Bckioly {Bui, Agr, Alg, et TuniaiCj 1 {189o)y Noa, f, 
pp. 88-98; 8jpp, 711-118), 

Breeds of sheep in Kabylis, M. A. Fi.K.rR^ (But. Agr. Alg. et Tuniaie, 1 (1898), 
No, 9, pp. 89-48), 

Zebus, 8aint-Jamkh (Bui, Agr. Alg, et Taniaie, 1 (1S98), Xo. 18 , pp. 880-^884 ), — 
Treats of the huccessful crossing of zebus with native cattle at Rio Janeiro, Brazil, 
and in Algiers, and of uttoinpts tna<le in this lint^ in Enropeau ccuintries. 


VETEBIHAEY SCIEHCE AHD PBACTICE. 

Tuberculosis at the branch experimental farms, W. Saunders 
(Canufla Farmx Rpt. pp, 1 ), — This Ik a re])ort on a 

series of ini<*ctioii.s witli tnhennilin at Hoveral branch farms. At the 
farm at Ilramlon, Manitoba, 21 animals out of 28 uere found to respond 
to the injection; at Indian Hoad, Northwest Territory, 13 out of 39; 
at Nappan, Nova Scotia, 10 out of 39, and at Agassiz, British ('oluin- 
bia, o out of 18. 

The animals which exhibited a C/Ousiderable rise of temperature upon 
the injection of tuberculin were all slaughtered, and without excep- 
tion proved, niK)n poni mortem examination, to be affected with tuber- 
culosis. Notes art* given on the po,si mortem anatomical appearance of 
each animal slaughtered. Tables are im lutled showing the tempera- 
ture lecord of eaeh <d* the animals, sound and diseased. The grade 
animals appearetl to be less subjeid to tuberculosis than those of pure 
breed, ami the Ilolstidn and Ayrshire bretnls seemed to be less sus- 
ceptible than oth<*r breeds. 

This series of investigations makes a total of 71 pontAnoriem exami- 
nations that the experimental farms have made on the value of tempera- 
ture response to tuberculin injection, with the result that tuberculosis 
was found present in every case, although in 26 of the animals the 
lungs wore not atVecte<i. 

Tuberculosis and its prevention, F. P. Williamson and F. E. 
E31BBY (Xorth CaroUno Nto, Ihtl. 117,, pp, — A general discus- 

sion of the tubercle bacillus, of the prevalence of tuberculosis, and of 
preventive measures; and temi»erature reconls and notes on 2 small 
herds tested with tuberculin. As a result of the tuberculin teat 1 ani- 
mal was slaughtered, but neither post-mortem nor microscopic examina- 
tion revealed anything suspicious. In the case of 1 cow there were 
found blac*k hulls of cotton seed in the larger bronchi, 

Bpidemlo abortiou of cows, E, Nocaro ( Ind, Lait„ 20 ( 1895), Xo, 40, pp, 801, $01), 

The employing of eerum against anthrax, A. Sclavo {Cmtbl, liakf, nnd Par, 
Mad,, 18 {1896), No, 24, pp. 744,746), 
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Contagious inflammation of the udder of cows, J. Ciiri8tbxbei>( {^faanedBskr* 
DyrlUgeVy 7 (tS9-^)y pp, l(K^-70S),’^CmeH and treatments citcMl. i 

Contagious pleuro-pneumonia, Aiu-oiXG (Jour. Ayr, Prat, o9 No, 47, pp, 

7S4-7S7),—X iiroj^rani for inoculating experiments. 

Researches on the pneumobacillus of Friedlander, L. r4juMBKitT (Ann, Jnni, 
Pasteur, 9 ( tS9J), No. 11, pp. S40Sr>.^), 

Poisoning of horses by golden-rod, .1. L. Scott (Garden and Forest, 8 {7t<95), No. 
405fpp9 477,478). — A report is given of the death of a number of horses, the cause 
attributed being either some ]»rineiple of the plant or some fungus eoutuined by it. 
I’he species of gohhui-rod is not mentioned. 

Ringworm of calves, (J. T. Hiiowx (Jour. Uoy. Ayt. Soc. England, 0 (1S9J7), No, 
pp, 808-8 Jiff s. f>). — A general aceoiiut of this disease, with speeial referenec to 
the fungus, Tnrhophjffon tonsurans, fliat c auses i(. Kemarks art» made on infeetion, 
the symptoms, ]>atliology, and treatment, washing with warm soapsuds, followed hy 
the application of ehlorid of zinc, sitlidinrous acid, and glycjerin hedug rec'om- 
meiidcMl. 

Tuberculosis in cattle, C. S. Pli mb (Ureeders' Ga:., ts.O.l, ]hr. It, p. 444), — An 
ahstrael of an artiehi hy H. Hang on ‘‘The strugglcc with tuherenlosis in Denmark.’^ 

Tuberculin as a diagnostic agent, CJutmann (Monat, praki, Tierhvillundt , it No. 
to, pp. 438-441; ahs. lu CanthL Jiakt. umi Par. Mat., IS (1S98), So. 48, pp. 7SS-79(f), 

An American blood test for cattle tuberculosis, K. PrTTiik (AVer 1 orh ; Author). 

Diphtheria of poultry, H. Gicoiojk {Jour. Ayr. Prut., 89 (/.SV^T), No. 8.% pp. 913, 
914). — Descrijdicm of the* disease, with midliods of tn*atment and disinfeediou. 

Notes on parasites, C. W. Stii.ks and A. Hassall ( Gvnthl. P*akt. uud Par. Mod,, 19 
{1890), No, 2~8, pp. 70-73). — Notes are given oi' t'teuoia nio dentivulatu. 

Bacterial diseases of animals, K. Nck’akj» ami K. Lbc t.ainc’Hk (Les maladies 
microbieu7i<'s des auimauj'. Paris: G. Masson, 1890, pp> 810: ahs. in ('entbl, Haki. nnd 
Par. Mrd., /8(/8f*8), No. J4, pp,788, 780). 

Eflect of acids and of bedding impregnated with acids on the bacteria of 
contagious animal diseases, A. Sti’T/.kr, H. HriiUi. and K. llKUFKLirr (Centbl. 
Bakt. uud Par. Ally., 1 (1898). No. 44. pp. 841-884). 

On the relation of veterinary medicine to human medicine, t). Malm ( Maan^ 
edsskr. Dyrlayer, 7 (1898), pp. 11-89 ). — A historical sketcdi. Thc» aim of the author is 
to show that veterinary medicine has taken an honorable part in scientific work, 
and that economically far reaching and important sc-iiuitific facts Inne been »<K*nred 
for mankind through the veterinary medicine and vcdcu inarians.” 

Report of the Royal Swedish Veterinary Institute for 1894 ( Tidskr. l et, Med, 
och MusdJnrskJ., 14 (1898), pp. 08-WI). 


DAIEYING. 

Investigations on the origin of the glyceride in the volatile 
acids in the fatty matter extracted from milk, (tiUiz. 

Hper, Afjr. Ttal., {1S!)9), No, s, pp, 5.70-,7//). — The udder of a cow 
killed 5 months after tlie last milking was boiled with distilled water 
for 2 hours. After cooling, the layer of fat, albumen, and gelatin 
on the surlace of the was melted and filtered hot; 5 gm. of the 

filtrate gave O.Oti volatile fatty acids by Wolliiy’s method. 

Til regard to subjecting the tissue of the udder to artificial digestion 
the author says: 

it is trim that the fnrrnatioii <»f milk in inanimalia is due io the dissolution of 
the mammary gland, and it it is also true that the diilereiit constituents of this 
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animal liquid are generated during tlie metamorphosia of the glandular tissue, we 
think l»y subjecting the said tissue to artificial digestion with the object of studying 
afterwards the fatty matter extracted ... it should give, as the product of the 
chemical transformations, the same eoustitueiits which are found in milk, and 
among them the glyceride of the fatty matter and i)f the volatile acids.” 

AlM:>ut 000 gin. of the glandular tisnue of the luldor of a cow 4 months 
dry and just killed was reduced to fine pieces. Part of this w as digested 
at 34 to 40^^ (h for 114 hours with a per cent solution of pepsin. The 
docante<l li([nid was evaporated to dryness with the addition of a small 
amount of eaustic soda and extraettul with ether: this extrmd gave 
for the Wollny nuinlier 5.17. The Wolliiy number for the extract from 
the undigested portion was 0.77. The author states that the number 
found after artiticial digestion is niiich higlitu* than any yet determined 
for the fatty matter fr<»m the ditVereiit parts <d‘ the body of the cow. 

‘‘Artificial digentiou, therefure, in dissolving the glandular ti'^sne of the* cow^s 
luhleir is analogous in cff<*ct to the elisaggivgatioii ol tln^ glandular cells witlielcgen- 
crntieui of the* fatty luatteTs, aiul gi\<*s the name products of elccompuBition, the 
glycerids i>f the \olatih* fatty acids.*’ 

The author shows from senne previous experiments that the fat of the 
colostrum before ami iimmHliately after parturition eontains the follow- 
ing <|uantities of volatile fatty acids expressed in Wollny numbers: 


I oliiiilt fnitif uckIh in voloMirutn, 


Vi^aola 
Ooliljdl 



IIlOHH 




C<os s. 

lK*lon 

purturi- 

turn. 

Houts , 

ulUu iiai*turititin. 



r» 

12 

;iot« tc 


U ufiM V 

M\dlnp I 


Widlny 


Humhet 
1 7.i 

mnithf'i 

6 -JT 

tutmbti 

number 
‘17 82 


4 10 

(i. IB 

j il.22 

*18.87 

Vrtfi ne luMirn 

' AtT«‘i 

lusirrt 




‘*Tlu‘ Hinull <)Uaiitit> of vedatiU* aedels at the* l>t‘giiiuiiig of active stM rclion of the 
mhb‘r a'^ tin* above nnmbe*rN shovv, at b*aftt the rapnl in<Te*ase' e>l' tin* same, reaching 
ill a feov elays a maxiiiinm iliadU ). to go back again to the normal numbe'r os 

te>ok place M itb the cow (hildau, are a iiou confirmation of what Voit and other 
tiliyhiologistB admit; tliat iis, that the tirst transfurnuitious of the contents of the 
glandular cells of tin* cow's udder take place slovvfv, reaching afterwards a maxi- 
mum with greatei activity of secretion to lull back within the limits in normol 
milk,” 

The autlmr divides milk giving animals into L* tdasses with refei'eiice 
to their ability to pnwiuee the glyeerids of tlie fatt> acids. Those with 
a liigh Wollny number are sheep, 32.80; goat., 28,(>05 cow, 27 ^ butlalo, 
26,18} rabbit, 16.06; ass, 13.00; and horiiH^, 11.22. Those with a low 
number arc tlm cat, 1.40; rut, 2,07; sow. 1,65; woman. 1,42; and bitch, 
1.21. 

A mongrel Newlbtuullaml bitcli 2 years old, for 15 days before and 
15 days after parturition was fed twice a day on an exclusively vege- 
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table diet. Fifteen days after parturition the average of 2 determina- 
tions of the volatile acids in the milk gave 1.375 for the WoUny number, 
which is bnt slightly above 1.21 found with a meat diet. The author 
believes this to show that the milk-giving organ is of more importance 
than the food, and that in the different breeds of animals, having dif- 
ferent powers of production of the glycerids of the volatile fatty acids, 
these powers can in no manner be modified. The author shows that 
green meatlow hay and green clover had a higher content of the vola- 
tile acids than the same when dry, and believes that this will account 
for the larger amount of the volatile acids in the milk fi'om fresh fodder. 

“Ill animals witli a ^?reai milk production, as the cow, fed . . . with very Hob 
fresh fodder tlio glycerids of the fatty acids may escape unaltered during the diges- 
tive process, just as, with as much prohahility, we hclieve other unaltered constit- 
uents contained in it do pass through." 

Changes in the physical properties of milk between the addi- 
tion of rennet and coagulation, E. (iVTZEIT (Milch ZUf., (Jii95)^ 
No. 76, pp. 7Jf )). — The author re]K>rijs experiments on tliis ]>oint, 

Tlie milk was skimmed with a separator, filtered through glass wool. per 
rent of renuet solution added, and the viscosity' determined atfre({ueiit 
intervals for about an hour. The temperature was lo^O. in the first 
experiment, 20'^ 0. in the second, and 50'^ C. in the third. The conclu- 
sions reached are as follows: 

(1) The specific gra\ity of the milk does not change under the liction 
of rennet so long as there is no sepanition into curd and whey. 

(2) The viscosity of milk begins to increase immediately on the addi- 
tion of rennet. 

(3) As is known, the strength of the rennet solution and the height 
of the temperature are, within certain limits, inversely jiroport ioual in 
their action on curdling, and by changing both factors [)roi>ortionally 
may be varied without changing the time reipiired for curdling. 

Under these conditions, with stronger lennet soflition (and lower 
temiieraturcj the viscosity increases very noticeably at first but later 
in the process relatively little; while with very dilut(‘ rennet (and higher 
temperature) the viscosity increases very little at first but rajiidly later. 

Some observations of the number of bacteria in dairy products, 
A. E. Lovelani) and W. S. Wathon (Vonuecticui IStorrn Sta. Rpf. /W/, 
pp. Cf9-7f )). — The authors summarize investigations mmle elsewhere on 
the number of bacteria in milk and give the results of determinations 
made on the milk delivert‘(l to customers in Middletown, Ooimecticut, 
together with the method employed. 

The sweet milk w'as less than 1 day old, usually from 3 to 0 hours old. 
The number of ba<».teria per cubic (*entimeter of milk varied from 11, (MK) 
to 8,452,000. The highest number was found in milk which had been 
drawn the night before delivery. Milk of the night before contained 
3,424,000 and 8,452,000 germs, wdiile the fresh morning’s milk from the 
same source contained 99,000. 
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average in the 13 teste made is a little less than 1,000,000 per cnbic oentimetor 
(990,000). But if the average is taken without including 2 samples w'hich wore 
probably night's milk, the average is reduced to less than 100,000 germs per cubic 
centimeter. . . . 

'^The number of bacteria in milk as ordinarily sold may vary fVom thousands to 
millions per cubic centimeter. The smallest nnmber found in milk sold in Middle- 
town was 11,000 x>er cubic centimeter and the largest number was nearly 500.000. 
As there are 946 cc. in a quart, these figures mean that the milk had from 10,000,000 
to 8,000,000,000 bacteria per quart. 

‘*The presence of only a small niiiiiber of bacteria in milk indicates care and clean- 
liness in its handling and storagts and also that it is coraparatn ely fVeshly drawn, 
ttour milk and ripened cream contain many millions of bacteria in a cubie <*on time ter.” 

The baoteria in 10 sauiides of curdling milk from 2 to 7 days old and 
in 2 samples of rij^ening cream are also given. 

An investigation was made of the bacteria in butter, using 2 lots 
each of salted and uiisalted creamery butter. The tests commenced as 
soon as the butter was made and continued for about a mouth in each 
case. At intervals samples were taken from the insiile of the mass of 
the butter ball as well as the outside. The frchhly made butter usually 
contained from 10,000.000 to r>0,0O0,<MM> bacteria per gram, although m 
one instance over 100.000,000 were present. 

^^lliero is a cou.stant decrease m the nnmbor ol bacteria as the butter becomes 
older. In general this dec lease is most inaiked at the vcr> outset. In the ease of 
the iirst lot of uiisaltod butter (m per cent of all the bacteria present died oft' in the 
first da^. Ripened cream eontuins immense numbers of gerinfi, hence it would be 
expected that fleshly t burned butter %y>nld also contain largo nuiubers. Aftei a 
number of days the number of ba< term uie lu geueral smaller m the inner than iu 
the outer portions of the butter. . . . 

*^TIie decreast^ in salted butter is imub greater in the first few hours than that of 
nnsalted butter.” 

Two samples of saltinl butter a year old contained l00,(KK>aud 140, (KK) 
biuderia per gram, rcspeidivoly. 

Cream ripeniiig with pure cultures of bacteria, H. W. Conn (Ton- 
neciirut Stifvrn Sta, Upt, p/i. 77-^91 ). — This is a continuation <if 

work reporUnl in the Annual Heimrt of tlu‘ station for 18SKI (E. S, It., 
6, p. 478) in testing the cfrect of different bai teria in ripening cream. 
In the present paper a descriiition is given of 17 ilifferent forms, 
obtained from variou.s sources, together with the results of experi- 
ments in ripening cream with them. Trials are also given with 6 other 
species of bmderia isolated from water. In ea<*h case a number of 
experiments were ituule, in most cases 8 or 10, and “iu all cases enough 
to bring about uniform results.’’ Of the species tried only 4 were 
regarded as fwivaiitageous to butter making, although a number 
were neutral iu their effect. 

“These experiments are still iu progress, and it appears best to defer a summary 
and discussion of them until a Inter period, when other experiments can bi> published 
iu detail. It may perhaps be well, however, to notice the relation of the species 
experimented with up to this time to the ^wwer of producing lactic acid. The 
phenomena which Is in this vicinity called ^ripening' isfroquentkv colled teounugi* 



622 


EXPERIMENT STATION RECORD. 


WQd is practically always accompanied in normal butter making by the production 
of lactic arid. It will be seen, however, from the various experiments already 
published, that the souring of the orc^am is only one of the phenomena, and that the 
production of a jiroper butter flavor is dependent upon some changes entirely 
independent of the formation of lactic acid. The fact that in some cases the bac- 
teria do not produce the same reaction in the cream as in sterilized milk is doubt- 
less due to the utu'orta inties of ]»a8teurization. Of the 20 species of bacteria whose 
efl'oct njum butt<‘r iias been described in this paper and in the previous rejiort, 
10 produce acid iu milk and <Team, and therefore sour the ereiim. Of these, only 2 
make what lias been regarded as good butter. Five have been found to make milk 
and cream slightly aeid\Nitbout souring it to any noticeable degree. Of these, 2 
produce good Initter. Twelve either havenoeflect on the butter or render it slightly 
alkaline, and of tliese, I proiluci* good butter. On the other hand, at least 4 of the 
acid 8i>eries produce decidedly bad butter, and of the species producing an alkaline 
reaction 5 produce bad butter. .Ml of the other species produce little or no ajipreci- 
able efleot on the l)utt<*r. Of all the species thus far studicil, the one jirodiiciiig the 
best- results and tln^most desirable aroma in the butter was No. II, which, while pro- 
ducing a liltlc acid, tloes not ap])reeiably sour the milk or cream, and iie\ er either 
curdles it or even reiideis it tbickerthaii usual. The experiineiits. tlierefore, thus far 
indicate that the butter aroma has nothing to do with tlu‘ production of lacti<‘ aeid.” 

Experiments in ripening cream with Bacillus No. 41, li. W. 

Conn {('intnecficuf >S7orr.v Sfa, Rpf, /<s.9/, — Tlip (losoriptioii 

of Barilhis Xo, //, ])rovi(msly givcMi in ('onnoctieut Storrs Station Bul- 
letin 12 (E. S. IC, .1, ]). fMMi), is repeated, and the intdhod of experiment 
explained. Experiments were begun in NoveniluT, 1893, at a ereainery 
at (’romwell, ('oniKM'tieut, ]mro eulturoR being sent to the ereaiuery 
from time to time for use in ri])ening^the eream. 

'Mn each case there was an iinprovement in the butter, and the experiment wits 
eontinueil for It, 1, r», or <» weeks, until the butter maker noticed a distinct detiTiora- 
tioii in the <|ualit> ol bis buttm*. Tlieii a new culture was sent to the creuinery, 
wbii h imnicdiatcl> restored the <|ualit\ to the butter. 

At 4 distinct periods the butter from the creamery was sent to an expert for rat- 
ing, together with a lot of butter made from half of the saim* cream of the same 
day,but wdtbout the artibcial inocubiliou. Jn every ease wbert' the butter was thus 
scut the bnttc! niadi- by tin* artificial culture was rated higher than the biittiT made 
witlioiit it. It Ava.s marked from \ to ir> ]>oints, on a scale of 100, ahead of the nur- 
jiial but tor, the inij>ro> eiiient being chiefly in tin* llavor. In one case the inoculated 
butter was IS jioints ahead of tlie uiiinocnlatcd butter. In another case 3 lots 
w'ere sent to the expert, one made nitli a eiiltiire of liavUlvn No. //, a second nuide 
with the artiflcial cnltar<‘ s<dd by Carl Ifansenk dairy company, and a third lot by a 
combination of liocilluH So, // and ('arl Hansen's feniieiit. The butter made from 
JiitrdluH Xo. il rateil highest, flr> points, the combination next, K\ points, nud Carl 
Hansen's lowest.” 

All oxjieriineiit mado in June, when the butter made with nninocti- 
lated eream wa4 nf e.xeelleiit (juality, showed the beneficial effects of 
Bacillus Xo, fjj tlie aroma being “more pronounced and more agree- 
able than that of butter made without inoculation,’^ 

Trials at over 00 creameries in f oiiuecticut, and in Pennsylvania^ 
Indiana, and Iowa are also cited, 

‘'With a single exception none of this large series of creamerioe has failed to 
rejiort an iinprovement iu their butter. The ereaiuery which did not find such 
jiuj)rov(‘meu t was reported as f ailing to have proper care for cleanlineaa in its batter- 
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making prooasA, and the failure to dnd an improrement hae not therefore been 
thought to be Bigniilcant/^ 

Some doubt was entertained as to whether the culture could be used 
in private dairies where the cream has accumulated for a number of 
days before being churned. A trial was made at a dairy which was 
troubled with the apjwarauce of ^‘curds^' in the butter. 

''The curilH disappourod in the Imttc^r that was ripeiifd by the artificial culture, 
and everyone to whom the butter was 8ubmittt‘<l stated that it was decidetlly 
superior t<» the bti iter that had iiecn ina<ie i»ro\iously. The ovperiraeuts were not 
continiiod in this dairy for any length of time, and the butter immediately fell otf 
again in quality.” 

Two other trials in private dairies showed the Imtter to be slightly 
improved in one <*ase and decidedly improved in another by the use of 
the artilhdal (*ulture. 

uuifoTiii have boon tlio results of the use of tliis organism that it must be 
reganled now as beyond the reach of ex)»eritiient.itioii. ainl HatUhix Vo. it takes its 
rank as a species of organisni whose artificial use in the ri]»ening of cream will pro- 
duce a striking in»provement in the fiavor of tlie buttei. 'J'ln* elVect of the enlture 
upon the various grades of Imtter is not exactly w'hat might lia>e been expeetetl, 
and I have been <‘onsiderabIy surjinsetl thereby. When tln‘ experiments were begun 
I had supposed it probaldo llmt the n.se of the artificial i nlture might improve a 
poorijuality of butter, hut was \er\ doubttul whether it would ha\e any etfeet, at 
least any advantageous efi’ect, upon fiist-chiss butter. KxptTiments, h(»wever, have 
sliow II that the organism appears to be of decid<*d \alue esen in first-class t reamenes. 
As already nienlioiied. tln^ etlVud of th<* organism appears be to add to the butter 
ail eHpe<‘ially <leliea(e aroma ami taste, and this <lelicate aroma ami taste is added 
equally to butter of a po<ir grade and inednim grade, or t<» Imttei of the \er\ highest 
quality. In the light of the tuesenl expt rimeiits, theretore, it appeals that all 
grades of butter may be somewhat iiiquoved by the use of artificial cultures, 

^‘Another matter of some interest is the fact that IUiciUhh So. if is not a milk- 
sonring organism, 'fhe ‘ripening' of cream i.s in many places called the •stmniig' 
of eveain, and it has beeai supposed by all exjienmenterN hitherto that the simriug 
was identiiail with the rijieiiing. Tor this reason all f)f the sjieeies of bact< iia w liieh 
have hitherto been used iii ripening cream base been acul-juoduciiii: oigunisms. 
KxperinientiUH ha\enot thought it worth while to investigate whether or not the 
aroma of butter might not be due to specie.s of organmiiis tli.it do not normally sour 
the eroaiu. IfavUlMH .\o, //, while it produces a very* slight aeid rcat tiou, does not 
sour the cream, and it lielongs, therefore, to an entirely ditlcient class of organism 
from those hitherto used, 'Fins is especially interesting as indicating that probably 
the aroma <tf the butter is mitirely distinct from the souring of the cream and may 
he prodiiecHl either by amd orguiiKsinsor by* organisms that tlo not produi e aidd. . . . 

“No previous treatment of the eream is needed in order that ItanlhiH So, 4t may 
produce its appropriate results. This, of course, greatly simplifies the use of the 
orgunieini and makes it inmdi more probable that artificial inocnlation of cream for 
ripening may in the future become a somew'hat universal jirooess.” 

Comparative testa of pure cultures of bacteria, •!. WT. Koukktkon 
{Canada fJj-pfl. Farmx Rpi. 1894, pp. 8f!.-8 !>). — lu tost-s Z<iffitianu'» 

pure culture «tf lsM:tic ferment, Chr. Ilanseu's pure culture «»f lactic fer- 
ment, the Central KxjKsrimontal Farm culture, and ordinary butteruulk 
were compared f(«‘ npeuinjj cream for butter making. The '2 pure 
eultures were obtained directly thtm Denmark. 
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The Central Experimental Farm onlture was prepared at the dairy 
as follows : 

**A small quantity, about 2 qts., of skimmed milk was heated to 205^ F. The tem- 
perature was maintaiued at that point for 10 minutes, after which, and while exposed 
to the atmosphere of the butter making room, it was cooled to 80® F. It was loft in 
a closed, glass-stoppered bottle at the ordinary temperature of the dairy room, from 
60 to 70^ F., for 5 days. It was then found to be coagulated and to possess a mild, 
pure, lactic-acid tlavor, which became more distinct after it liad Ix^en kept in cold 
water at a temj)erature of 40^ F. for 3 days. This was the culture." 

Five comparative trials wore made with the Hansen pure culture and 
ordinary buttermilk, using 125 lbs. of cream in each case. The cream 
w as ripened at (>9 or 70^ for 20 hours in case of the ]>ure culture and 14 
hours in case of the buttermilk culture. The time of ohuniiug. fat left 
in buttermilk, and quantity of butter made were nearly the same for 
the lots with different cultures. 

After days the butter was scored on the scale of 45 points. The 
average for that ripened with Hansen’s pure culture >vas 45J and that 
ripened with buttermilk 40J imints. 

Two comparative trials were made with the 2 pure cultures and 
the Central Exiierimental Farm culture, using 50 lbs. of cream in each 
case. The cream was rijiened at 72.5^ F. for 24 hours in each case. 
The scoring of the Imtter on a scale of 45 points at tlie end of 8 and 48 
days was as follows: 

Svormg of hitter made with difereiit inJtureti. 


Ituttei luadt) with ~ 

Zottriiaun n ))ine riiltuit 

Chr HanHPii H ])\in niltun . ... 
Central Experimental Farm < ultute 


AfterB Attei Ik 
day a da.'i m 


41 5 :n 5 

42 & 

44 U 40 5 


The following are remarks on the butter at the second time of sc(»ring: 

*^(1) ZoilmauifB cnltnr**, ^olf and foul.’ 

*‘(2) Chr. Hansen’s tMilture, *(*oiisulerabl> oil flavor.^ 

^*(3) Central Experimental Farm culture, ‘of a better keeping quality than the 
others.* ” 

In addition to the jibove a number of tests of the diifei’ent starters 
at different seasons of the year, 41 tests in all, are summarized, but no 
scoring of the butter given. 

The author^s conclusions for all of the trials are as follows: 

“The culture of ferments (or bacteria) obtained from a thoroughly clean dairy 
building, the (‘entral Exporiinoutal Farm culture, imparted a more valuable flavor 
to the butter ilian the pure culture of lactic ferment from the laboratories of Messrs. 
Hoffmann and Chr. Hausen. 

slightly larger quantity of butter was made per pound of butter fat in the 
cream, and a little shorter period of churning (3 minutes less) wan required after 
the use of the Central Experimental Farm culture, than after the use of the other 
cultures tested. 
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bttilet maliwp muy a onUure of fennoiitf(orliAetoxiA) fortiieaiAking 

A fBnneiiiAtioxi otArtor of oxoeUeat qoAllty, in his or lier own buttor^niAkingrooiii, 
if ovotytbiug in and about it bo kept aempulonsly elean. 

*'Tko uee of a fermentatiou starter of fine ilaTor imparts to the butter made f^om 
stable-fed sows, and flrom cows which have been milking for periods of more than 6 
months, a davor of high market value, which Is not usually obtainable otherwise.’’ 

Clmnimg cream at different stages of ripeness, J« W. Bobeet> 
SON {Camda ExptL Farms Rpt 1894, pp. 89, 90), — Seventeen trials are 
reported in which cream was churned sweet or ripened for 12 or 20 
hours* 

^^The ripening of the cream was commenced at a temperature of 80^ F. As soon 
as the cream was a1 the desired condition of ripeness (i. <*., thick and slightly sour) 
it was cooled to the churning t6mx)erature — 57^ F, One-half of it was churned at 
once, and the reumiuing half was left for 8 hours more before it was churned. Four 
additional tests were iiinde w'ith cream ripened in 12 hours, aud this being done in 
one of the warm months of summer a temperature of 76 proved to be sufficiently 
high. The sweet oreaiii was kept in ice water to the time of chnming. . . • 

Front these tests it appears that— 

“(1) A slightly greater yield of butter (0.94 of a pound of butter per 100 lbs. of 
butter fat in the cream) was obtaint^i from cream which was ri}>eued for 20 hours 
than from cream ripened for 12 hours. 

*U2) The butter from the < ream which was ripened for 20 hours was slightly 
richer in flavor, but was of no higher commercial value than that from the cream 
ripened 12 hours. 

**(8) The butter from the cream which was chunted sweet was slightly less in 
quantity ( I 1 11m. and 2.04 lbs, of butter, respectively, jwr tOO lbs. of butter fat in the 
# cream) than the butter from lots of cream ripened 12 hours and 20 hours, respectively. 

** (4 ) The butter from the cream which was churned sweet was 2 ]>oints lower in 
flavor than that from the ripened cream.” 

Butter fat wa. apace ayatem for pairing for cream at creamaiiea, 

C. I>. \Vool)8 {Connecticut tStorrs 8ta. Rpt, 189 pp, — In cou- 

pection with a feeding experiment in 18tK) it was found that the fat 
content of the cream raised in the Cooley ert^amer varied quite widely 
from time to time in the case of the same cows. The greatest variation 
in the case of a single (‘ow was from 20.82 to 23.3 i>er cent of fat, the 
average being 21.00 per cent; in all the ttu^ts made the variation was 
lh)m 18.41 to 23.3 percent. Subsequently the cream furnished by 24 
patrons of the creamery was analyzed and the results, together with 
other data^ are tabuluteil. 

‘‘The |)«roentag6s of butter fat in the cream of this route ranged from 11 to 24 per 
cent. The average fur the route was 16,9 per cent butter fat. . . . 

“That many of tlie patrons ou this route were taking advantage of the way in 
which the cream was gathered is apparent. It required on the whole route 8.2 spaces 
of the cream which the jiatrous drew themselves to make a pound of butter fat, while 
the average for the whole creamery for the month was 7.7 spaces.” 

The actual value of the cream i>er space for butter making when the 
average price was 3 cts. ranged ftom 1.7 to 4.6 cts. 

Later a comparison of the butter fat aud space systems of paying for 
cream was made at the above creamery during the eutiiv. mouth of 
April, 1894. I'he record for 78 ]iatrou8 for the month is tabulated. 
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total number of spaces collected was 57,011^ for wMcb tbe exeamery paid 
S cts* per space, or a total of $1,706.07. The cream contained 7,462.1 lbs. of butter 
ibt, &om which 9,023.5 lbs. of butter were made. The average porcenteges of the 
butter fat in the cream of the 78 patrons varied from 14.8 to 22.4, while the average 
of all the cream for the month was 19.6 per cent of butter fat. On the average, *7.6 
spaces ^ete required to make a pouud of batter fat, and the range was from 6.7 spaces 
to 9.6 spaces per pound of butter fat. 

‘‘[On the basis of 3 cts. per space paid for the cream] some patrons were very 
decidedly underpaid and others were considerably overpaid during the month. 
One man would have received $6.87 more for his cream if he had been paid by butter 
fat than he actually received by the space system. 

“ [The value for butter making of] each patrou^s cream when the creamery was 
paying 3 cts. per space for all the cream used during the month ranged fr*om 2.4 to 
3.4 ct8*per space. 

'^As a result of this month ^s trial the creamery managers voted unanimously to 
adopt the butter- fat system of paying for cream, and they have been using this 
method for a year with satisfactory results.'* 

A week’s test was made ou the cream of 42 patrons of another 
creamery, the results of which are tabulatetl. 

^^The total weight of the 8,814 spaces of cream was 6,661.7 lbs. The average per- 
centage of butter fat in the <Team was 18.1; the lowest percentage of butter fat was 
14 and the highest 21.75 per cent. . . . 

‘<Tho value per siiace of the cream on the butter fat basis ranged from 2.6 cts. to 
3.6 cts. per space when the u> erage price paid was 3 cts. per space. This means that 
4 patrons each received $3 for each hundred spaces of cream winch they fiirnisbed, 
when in reality the cream was worth only $2.t)0 per hundred ; and that at the same 
time 2 patrons were furnishing cream worth $3.50 per hundred spaces, for which they 
received only $3 per hundre^l. In other words, the 2 patrons were each giving 50 
cts. per hundred space.s to their neighbors who were producing poorer cream.^^ 

The paper concludes with a description of the method of paying for 
cream on the basis of the fat content and the advantages of this 
system. 

A test of dairy salts, F. L. Kent and F. A. Leighton (Iowa 8ta. 
Bui. 28, pp. 234-2J6), — A lot of freshly churned butter was separated 
into 0 portions, each portion being salted with a diderent brand of 
salt. Otherwise the 8am]>les were treated exactly alike. . Tbo butter 
was kept in a refrigerator, and 5 weeks after it was made samples were 
sent to 2 butter experts in Chicago for scoring. “ Ea<‘h of the tubs 
had begun to show the effects of keeping scunewhat, altbnugh not at 
all rancid,” and the judges found practically no difl’erence between the 
different lots. Later the lots were scored again, but no noticeable dif* 
ference was found. 

Danish butter exhibitions, 1892-’9S (Tre og tredivte Beretn. Kgl. 
Vet. og Landbohojsk. Lab./, landiik. Forabg, Copenhagen, 1895, pp. 36 ), — 
This is the second report of the investigation of samples of butter sent 
to the permanent butter exhibitions conducted by the Danish State 
exi>eriment station (E. S. 11., 5, p. 721 ). The present report includes 
the results of exhibitions Nos. 32 to 70 and gives the average of 4,458 
samples of batter — 2,457 made during winter and 2,001 during summer. 
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The bnttor was scored only once, when 7 to 8 days old, instead of twice, 
as in previous exhibitions. 

Water in DanUh butter.— Tb» average water content of the 4,468 
samples of Danish creamery butter exhibited was 14.32 per cent; the 
winter butter contained 14.56 per cent and the summer butter 14.03 
per cent. The water content of Danish butter has decreased during the 
last 5 years, and the average for the whole year is at present about 13.75 
per cent. This is shown to be largely dne to the gradual disappearance 
firom the market of butter containing over 1C }>er cent of water. 

Relation of quality of butter to its water content , — The data obtained 
corroborate earlier results in sliowiug tliat tiie higher the water cojiteut 
of the butter the lower its average quality, and rice versa. When more 
than 10 per cent of water is found in the butter its quality is greatly 
lowered. 

Jjeakage of brine . — ^The coindusiou previously drawn that winter but- 
ter is more apt to lose brine than summer butter was corroborated. 
Sixteen per cent of the tubs exhibited lost brine on being stored. 
There has been a gradual decrease in this percentage from year to year, 
es^iecially in «-a8(‘ of winter butter, «lne to greater care in manufacture. 
The loss of brine on standing did not liear any definite relation to the 
water content of the butter. 

The inliuence on the water content of the time between salting and 
lust w'orking and of the number of workings is shown in the following 
table, giving the results for 1,279 samples of summer butter and 1,389 
of winter butter: 

content of huiter. 


Stiinnu‘1 butter \\ inter hnttiT All Minplee. 


Tune betwt*en ftaluni; and 
iMt working. ^ 

One 

work 

.Soi eral 
work 


1 

ing 

ing8 


( 

Per ct 

/Vr et 

Pet et 

UnderOhourft 1 

U U1 

14 47 

14 60 

From 6 to 12 lionrtt 

14 40 

13 TO 

13 

Froiu 12 to 24 bonm i 

12 05 

13 05 

13 3.1 

Ayerngo 

14. 4ri 

13. »2 

14 00 


} 


One 

vt MI k 

oral 

work 

Aver 

One 

work- 

Several 

work 

Aver 

lug 


Ago. 

ing- 

inga. 

iige 

Per et 

Per et. 

Per et. 

Per et. 

Per et 

Perct. 

14 92 

14 49 

14.60 

14.92 

14 46 

14.60 

14 

1.4.86 

13 93 

14 43 

13.60 , 

13.90 

• 13 «2 

12 92 

13 24 

13 94 

13.02 ^ 

13 30 

14.78 

14.27 

14 40 

14.62 

14.07 

. 14.23 


About 73 percent of the butter exhibited had been worked more than 
once. The water content was decretised by working more than once and 
by lengthening the interval between salting and last working. Increas- 
ing the number of workings and the time between salting and last 
working diimnisbed the liability to lose brine on standing. The tend- 
ency of later years has been to work the butter more than once and to 
allow a longer time than previously between salting and last working. 

The influences affecting the shrinkage of butter on standing are 
traced in detail in the report, but can not be given here. 

Pasteurization of cream in butter factories . — ^The projiortion of the 
batter exhibited which was made from pasteurized cream has been 
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Steadily inoreasiiig daring late years. In 1804-’9S it amoonted to 44 
per cent of the butter exhibited, viz, 28 per cent of the sammer butter 
and 62 per cent of the winter batter. This batter scored, on the aver- 
age, Oi.9 and 1.1 points higher for sammer and winter batter, respec- 
tively, than that mode from cream unpasteurized (on a total score of 16 
points), and contained less water in every case. 

Cooling of butter . — Experiments conducted by the late Professor 
Fjord in 1886 showed the importance of prolonged cooling of batter in 
the creamery and daring transportation. Batter from the same cham- 
ing was divided into two parts, one of which was kept in a refrigerator 
and the other left in the creamery at ordinary temperatore. In 262 
trials with batter kept for different lengths of time and nnder varying 
conditions, the cooled batter was pronoanced better in 214 cases, eqnally 
good in 28 cases, and inferior in 10 cases. 

A large namber of temperatore observations were made in the pres, 
ent investigation to stady this question. The ibllowing table gives a 
few characteristic cases: 


Temperature of butter by cooling and warming. 


Obeervations 

iuad«. 



Tub 1. 





Tub 2. 



Tem- 

pera- 

ture 

of 

room. 

Temperature of batter. 

Tern 

pera- 

tnre 

•f 

room. 

Temi>erature of butter. 

In 

middle. 

Two 

inches 

in. 

Near 

the 

wood. 

Aver- 

age. 

In 

middle. 

Two 

inches 

in. 

Near 

the 

wood. 

Aver- 



Beg. V. 

Beg. C. 

Beg. C. 

Beg, C. 

Beg. C. 

Beg. C. 

ZMg.O. 

Beg. a Beg.O. 





A. Coolmc in refriirerator. 




Atbe^nning 

5.3 

15.3 

16.8 

16.4 

16.0 

5.7 

17.5 

17.2 

12.8 

15.8 

After ^ hours 

4.3 

15.5 

16.0 

11.4 

14.8 

5.1 

17.6 

16.5 

11.2 

15. 1 

After 8 houm i 

4.8 

15.6 

14.6 

9.4 

13.2 

6.0 

17.0 

15.3 

10.2 

14.2 

After 13 hours.... 

4.2 

16.3 

13.6 

8.4 

12.4 

4.8 

16.4 

14.2 

9 4 

13.3 

After 24 hours 

4.0 

13.5 

10.5 

6.5 

10.2 

4.7 

14.5 

11.8 

8.1 

11.5 

After 48 hours ’ 

3.8 

8.9 

7.2 

5.0 

7.0 

4.7 

9.0 

8.5 

6.6 

8.8 

After 72 hours. .. . 

3.7 

6.3 

5.5 

4.3 

5.4 

4.7 

7.5 

7.0 

5.9 

6.8 


B. Warmed at ordinary room temiierature. 


Warmed in heated room. 

At begiauiiig 

16.7 

6.3 

5.6 

4.3 

5.4 

28.0 

7.5 

7.0 

5.9 

6.8 

After 4 hours 

16.8 

6.3 

6.0 

9.8 

7.4 

27.7 

7.5 

8.0 

15.9 

10.5 

After 8 hours i 

17.3 

6.2 

7.3 

11.9 

8.5 

29.7 

7.6 

10.3 

10.3 

12.4 

After 12 hours.... 

17. 3 

6.4 

8.4 

12.7 

9.2 

80.0 

7.0 

12.5 

21.2 

13.9 

After 24 hours 

16. 5 

7.8 

11.0 

14.1 

11.0 

80.4 

11.1 

17.8 

24.5 

17.8 

After 48 hours.... 

17.1 

11.6 

14.0 

16 0 

13.0 

29.4 

17.5 

22.5 

26.2 

22.1 

After 72 hours. . . . 

16.8 

13.5 

1.5. 0 

16.2 

14.9 







Even after 72 hoars the batter in the middle of tab 1 was 2.6° 0. 
warmer than the room temperatore. The rise' in tomperatare in the 
middle of the tab at the beginning of the cooling, and the fall at the 
beginning of the warming, was always noticeable, showing the time 
reqaired for the conduction of heat to or from the inner mass of the 
batter. A table calcolated from experimental data obtained by Profes- 
sor Fjord is given, showing the approximate temperature of batter in 
tabs after 4 to 72 hours’ cooling or warming. 

The bearing of these resnlts on the storage and transportation of 
batter is evident. “Although the fall benefit of cooling batter at 
creameries will result only when followed by cooling on railroad and 
steamer, it is nevertheless inqmrtant for creameries to cool th^r butter 
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thomngbly, since it will thereby be able to better resist unfortunate 
temperature conditions during transportation, and thus always be at 
an advantage compared with batter not cooled.” — v. w. woll. 

OontribatioiiB to the study of the ash of cheese, Gi. 
and E. Tassbixi {Staz. 8per. Agr. ItaL, 28, p. 23; abs. in Analyst, 20 
(1895), Jv,l/g,p. 168). — The authors give the total ash, chlorin, lime, and 
phosphoric acid found by them in 16 samples of cheese — Gonzola, 
Edam, and skim milk. The chlorin was naturally variable, depending 
upon the salting. There was an excess of phosphoric acid over that 
required to form tricalcic phosphate, which is attributed by the authors 
to the probable presence of acid phosphates. The largest quantities of 
lime and phosphoric acid were found in chee.se made from sheep’s milk 
and from sour milk, which indicates that acidity does not prevent the 
precipitation of calcium phosphate with the curd. 

Investigations in dairying, S. M. Babcock ( WiBcomin Sta, Rpt 189$, pp. llG-151, 
pL 1, fig* €)* — This includes a brief history of milk testing and the development of 
the Babcock test, with a description of the Babcock test reprinted from Bulletin 36 
of the station (E. 8. K., 5, p. 82). 

all over 60,000 documents describing the test have been sent out by this 
station alone, and, besides, the bulletins have been copied in whole or in part by 
many of the agricultural papers and experiment station publications in this country 
and in Europe. In spite of the very general distribution of matter relating to this 
test calls are received almost every day for information regarding it, and i^t has been 
thought advisable to reprint it in this report.” 

A simplified formula is given for the estimation of the total solids in milk from 
the percentage of fat and the specific gravity (E. 8. K., 1, p. 189), a r^sum^ of woik 
by the author on fibrin in milk (E.^^S. K., 1, p. 61), a discussion of the influences 
which affect the quality of milk (E. 8. B., 2, p. 428), a summary of experiments in 
creaming milk (Wis. 8ta. An. Rpts. 1885 and 1886 and Bulletins 7 and 29; E. S. R., 
p. 480), and churning tests (Wis. 8ta. An. Rpt. 1886 and Office Expt. 8ta. Bui, 2^ 
pt. 1, p. 212). 

Milk records at the experiment farm, F. E. Emery {North Carolina Sta. Bui. 116, 
pp. 18M93, fig. 1 ). — The method of keeping a record is described and condensed sum- 
maries given of the record of the station herd from 1891 to 1894, inclusive, with gen- 
eral remarks on the feeding, and comments on the results with the different cows. 

Pasteurization and milk preservation, with a chapter on selling milk, J. H. 
Monrad ( Winnoika, Illinois: Puhliohod Ig the author, 1895, pp. SO, pi. l,fige. 76?).— This 
little pamphlet discusses in a popular manner the pasteurization of milk, cream, and 
skim milk on a commercial scale and for home use. The principles of pasteurization 
are explained; the principal forms of apparatus for pasteurizing and cooling milk, 
Including the more recent European and American inventions, are illustrated and 
described ; and remarks are made on the bottling of milk, transx)ortatlon, etc. 

The author shows much familiarity with the practical work in this line which is 
being done in this country and abroad. He gives some sound advice on cleanliness 
in the stable, the care of dairy utensils and apparatus, and urges the greatest care 
in all details if pasteurizing on a commercial scale is undertaken. In oonolusion he 
makes a plea for better creamery buildings, 

Conoeming the bacteria of blue milk, W. ZANasMEiSTSE {Conihl, Bakt. und Par, 
Mod,, 18 {1895), No. 11, pp. $USU). 

Kote on a reoent milk caae involving a sample of abnormal milk, R. Bodmkr 
{AnaVgei, SO {1893), No, SS7,p. ;^6^).— The milk contained a high percentage of ash 
and low percentage of sugar. 
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Tatiatloii in fkt content of milk, Wkilakdt (Jfiiofc H (1S95)^ 60^ pp* 

814 ), disouflsiou of the variation for one year in the fat oontent of milk furnished 
by a number of farmers, illustrated graphically. 

The ** Thistle " milking machine {Amiralian Farm and H<me, 5 {1896) , Ko, 1, pp, 
17 f An account is given of the successful working of the machine (E. S. R., 7, 

p. 70) at a trial near Melbourne, South Australia. 

Machine for making cheese in large quantities, P. Schach {Ind, £ait, 21 
(1896), Ko, 2, pp, 9-11). 

Test of the centrifugal separator No. 3 of Joseph Meys, B. Martiny (Mitt. 
dmU landw. (res., 1896, No. 2,p. 6), 

Bsq^eriments with 3 Victoria hand separators of different sizes (Deut. landw, 
Fresee, 28 (1895), No. 10, p. 77), 

Notes on butter making by the use of centrifugal separators, J. W. Hobert* 
SON (Canada Expil. Farms lipt, 1894, pp. 90-02 ), — ^Popular remarks ^^prepared tomeet 
the needs of l)iittei makers who desire the assistance of specific simple directions.” 

Note on two samples of “filled” or lard cheese, R. Bodmer (Analyst, 20 (1898), 
No, 237, p. 268 ). — Two samples of cheese wore analyzed by the author which he esti- 
mated to contain 40 and 30 per cent, respectively, of fat other than butter fat. 


AOEICULTURAL ENOINEERINO. 

Silos and silage, F. H. KiNa ( Wisconsin 8ta, Rpt, 1893^ pp, JSOl- 
Z27), — This is cliiefly a summary of the work reported in previous jiub- 
lications of the station. The topics treated are the comparative cost of 
storing ^ilage and hay, the losses in storing corn silage and corn fodder, 
the durability of silos, the depth and lateral pressure of silos, the weight 
per cubic foot of silage at different depths, the proper size of silos, cov- 
ering silage, freezing of silage, details *for constructing the round silo, 
and notes on clover as a silage crop. For the table giving the weight 
of silage per cubic foot at different dexiths, and i)ublished in the Annual 
Report of the station for 1891 (E. S. R., 4, p, 148), this report substi- 
tutes a new table with revised data. 

“In view of the relatively small losses which appear to accrue from the freez- 
ing . . it IS fair to conclude that present modes of silo construction ofier adequate 
protection against injury from frost. . . . The only modification which is indi- 
cated . . . 18 such as will make it possible to reduce the ventilation of the silo lining 
and of the silo itself to as small an amount as possible during freezing weatber.” 

In a silo, where soon after filling and again^lO days later, water at 
the rate of nearly 10 lbs. per square foot was applied, the rotten silage 
at the surface amounted to 2.5 in. and the moldy silage to a similar 
depth. 

State laws relating to the management of roads enacted in 1894-^95, R. 

Stone ( C . 8 . JJepi. Ayr., Offioe of Mood Inquiry Bui, 18, pp. 86). — This is “ a compila- 
tion of the most recent laws relating to highways passed hy the various States of the 
Union, together with a condensed abstract of the same.” The States whose laws are 
included in this bulletin are California, Colorado, Connecticut, Indiana, Iowa, Ken- 
tucky, Massachusetts, Michigan, Minnesota, Missouri, Montana, Nevada, New York, 
North Dakota, and Pennsylvania. 

Tree roots in drain tile ( lew/-. Gard., 17 (1896), No. 88, p. 69, fig. I).— Brief 
remarks, with au illustration showing the way in which the roots penetrate the tile. 
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Bapid-growittg^ soft*wooded trees^ saoh as willow, poplars, ailaothus, alders, and 
oatalpas, are stated to be most troublesome. 

Impounding stonn waters, A. C. Romio (Irrigation Age, 9 (1896), No, 9, p, 79), 
Water supplies for irrigation, F. C. Finkl® (Inrigaiio^i Age, 9 (1896), No, 2, pp, 
71-74), 

Irrigation and fertilizers, E. M. Skeats (Irrigation Age, 9 (1896), No, 2, p, 84), 
Irrigating with furrows, T. S. Van Dyke (Irrigation Age, 9 (1896), No, 2, pp, 
74-77), 

Trenching irrigated land, F. 0. Barker (Irrigation Age, 9 (1896), No, 2, p, 8S), 
Beet harvesting machine, A. Frank and P. Behrens (None Ztschr, BUbenz. Ind,, 
86 (1896), No, 5, pp, 84-86, pis, 3), 


STATISTICS. 

Reports of director and treasurer of Connecticut Storrs Station for 1894 

(Connecticut Storrs Sta, Bpt, 1894, pp, 8, G). — A brief review of the work of the year 
and the treasurer’s report for the fiscal year ending June 30, 1891. 

Tenth Annual Report of Wisconsin Station ( Wisconsin Sta, Bpt, 1893, pp, 338 ), — 
This report briefly summarizes by topics the work done by the station during the 10 
years of its existence. It contains in addition a brief history of the station by the 
direotor; a director’s report, briefly reviewing the work of the year; a treasurer’s 
report for the fiscal year ending June 30, 1893; a li%t of exchanges and acknowledg* 
mentsj and a general index ofjjhe agricultural publications of the University of 
Wisconsin issued prior to 1894, 

Report on agricultural laboratories and experiment stations to the Inter** 
national Congress of Agriculture at Brussels, L. Grandeav (Ann, Sot, Agron,, ser. 
2, 2 (1894-^98), No, 2,pp, 271-3W). 

Report on the agricultural experiment station at Darmstadt for 1894, P. 

Wauner (Ztschr, landw. Cer, Hessen, 1898, No. 40, pp, 328-328), 

Work of the agronomic station of Fas-de-Calais, A. Pagnoul (Ann, Sol, Agron,, 
2 (1894-^98), No, 1, pp, 1(^4-139), 

The agricultural experiment station of Posen (Landw, CentbJ, Posen, 23 (1S98)> 
No, 41, pp, 243, 244), 



NOTES. 


ILUKOIH Station.— W. J. Fraser lias been appointed assistant agriculturist of the 
station. Another stock barn has been erected on the university farm and important 
additions of dairy cattle made, the Jersey, Shorthorn, and Holstein breeds now being 
well represented in the university herd. For the purpose of making special investi- 
gations with tlje peculiar soils of southern Illinois, substations have been establisbed 
at Kdgewood and Odin. 

Maine College ani> Station.— C. 1). Woods, vice-director of the Counecticut 
Storrs Station, has been accepted the position of professor of agricultnre in Maine 
State College and director of the station to succeed Professor Jordan. 

New Tork Cornell Station.— II. W. Smith, clerk of the station, has resigned 
to accept a business position with a New York city firm. 

New York State Station. — W. II. Jordan has been elected director of the station 
and has accepted, to take effect July 1. 

North Carolina Station. — H. K. Miller, formerly of the Horida Station, has 
been appointed assistant chemist, and began work at this station March 1. 

Vermont Station.— C. H. Jones, formerly connected with the Massaclnisotts State 
Station, has been appointed assistant chemist. 

Association of American Agricultfral CoLLKiiLs and Experimkni Sta- 
tions.— The executive committee, having carefully considered the place and time of 
holding the next annual rouvontion of the Association, has uiiauiinouslj voted to call 
it at Washington, D. C,, November 10. The formal call for the convention will be 
duly issued. The Section on Kutoraologj and the Section ou Mechanic Arts are 
designated to furnish parts of the program for the general sesbions. 

Ontario Agrici lturai. College and Experimental Farm.— On February 27 
the chemical laboratory was completely burned, causing a loss of about $10,000. 
Many notes of analyses were destroyed. 
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The efficiency of individnal experiment stations, as well as the gen- 
eral usefulness of agricultural researches, will often be best promoted 
by making some one line of work the center about which all the other 
work of the station shall be grouimd. The codperation of investi- 
gators in different branches of agricultural science may thus be 
secured. The station will naturally reach a preeminence in its chosen 
line, and become more or less an authority on this subject. The rela- 
tions of the different parts of the inquiry to each other will be more 
clearly brought out. There will be a tendency on the part of each 
worker to consider how his own researches may be aided by sugges- 
tions growing out of the work of his colleagues. Most of the problems 
of agriculture are complex. Their solution is to be sought through the 
combineil effoits of investigators in various sciences. Thoroughly 
trained specialists working together in accordance with a well-matured 
plan are most likely to achieve satisfactory and permanent results. As 
scientific effort in behalf of the arts and industries of life is developed, 
the principle of organization which has been found so effective iu prac- 
tical affairs will no doubt be found to apply equally well in this field. 
The agricultural experiment stations are already imssessetl of an 
organized life. It only remains ti> strengthen and develop this, give 
it a more perfect form, and direct its energies more fully in definite 
lines. Concentration and combination of effort will give vigor and 
effectiveness to these institutions for the uplifting of agriculture. 

One of our experiment stations has made the study of commercial 
fertilizers the central feature of its work. A part of its business under 
a State law has been the analysis and control of such fertilizers. The 
fertilizer markets have been closely observed, the value for fertilizing 
purposes of various refuse materials and by products has been deter- 
mined, and economy iu the use of fertilizers has been a subject of 
special study. Home mixing of fertilizers has been popularized, and 
the advantages from this system have been illustrated in many trials 
at the station and on private farms. The effects of fertilizers on the 
growth of different plants have b^n tested by laboratory and field 
experiments. The composition of plants grown with the aid of differ- 
ent fertilizers has been determined. Careful studies of methods of 
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anal^is, iaclading attempts to devise special ai^taratas, have beea 
made. Hardly a phase of the general question of fertilizers has fitiled 
to receive attention, and the development of the station from the first 
has been very largely along this line. The snocess which has attended 
this station is a striking illustration of the good results of such con- 
centration of efibrt. 

f Irrigation brings with it a large number of important problems, and 
prosents an atti active field for the combined efforts of different scien- 
tists. The engineer, physicist, meteorologist, chemist, botanist, vege- 
table pathologist, horticulturist, and agriculturist may all find plenty 
to do for a long time and can work all the more effectively if they work 
in unison. The waters, soils, and plants need to be studied in connection 
with inquiries regarding the methods and effects of different irrigation 
systems. The stations located in the regions where irrigation is the 
foundation of agriculture should esteem themselves fortunate in having 
their lines of work predetermined by nature. The vastness of the 
interests at stake should naturally stimulate them to the most earnest 
and thorough work. The newness of agriculture in many of these 
regions in itself should provoke greater activity in the effort to estab- 
lish right lines of practice founded on correct principles. The great 
number of problems may require not only coSperation within individual 
stations, but also cooperation among stations in the irrigation region. 
It is hoped that this matter will receive the earnest consideration of 
the communities most deeply interested in the successful application 
of irrigation to agriculture, and that the representatives of the people 
associated in any way with the experiment-station enterprise will use 
their influence to bring about such conditions at the stations as will 
enable them to do their most effective work along this line. 

In this connection some investigations on the physiological rdle of 
water in plants, made in France by B. Gain, an account of which was 
given in the Eecord (7, p. 366), are quite suggestive. Hitherto compara- 
tively little has been done in the study of plants grown under irriga- 
tion. Too often plants are iirigated with no reference to their require- 
ments. The problems relating to the best times for irrigation and the 
amount of water to apply so as to secure the proper correlation of plant 
growth and economy of water supply arc of the highest importance. 
In studying these questions numerous experiments should be conducted 
with different plants under various conditions, as a few trials with a 
limited number of plants will not serve as a basis for broad generaliza- 
tions. The puri[)ose for which the plant is grown must also be taken 
into consideration, a different quantity of water seeming to be required 
for seed production and vegetative growth. 
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A. C. True and F. H. Hall. ^ 

Farmers’ institutes in this country have been an outgrowth or exten- 
sion of tlie “open” or “public” meetings held by State or local ^i- 
oultnral societies. While they have not displaced such meetings, they 
uow exceed them in number and popularity, and have become important 
agents in the education of the farmer in a number of States. 

The institute is the adult farmers’ school. Hei'e they may learn from 
scientists and investigators the principles which underlie the art of 
agriculture and from successful farmers the best methods of applying 
those principles. The scientist at the same time learns the needs of 
the farmer and the problems regarded as most necessary of solution, 
and finds out from the results of actual practice the truth or falsity of 
theories and deductions made from exiieriineuts on a limited scale. The 
views of both farmer and experimenter are broadened, and sympa- 
thetic relations are established by the close social contact which marks 
the institute in its most perfect form. 

The institutes are carried on under varied auspices and are sup- 
ported in very difibrent ways in different sections, but the character of 
the meetings themselves is essentially the same. They may last for 
but half a day, as in Louisiana, where the farmers assemble once a 
month at the experiment stations, or may continue 3 or 4 days. The 
tendency, however, seems to be toward shortening the duration and 
increasing the number of the meetings, thus distributing them among 
a greater number of localities. They are usually held during the win- 
ter, when the stress of the farm work is somewhat lessoiieil, but in some 
States very valuable meetings have been held at other seasons of the 
year, the character of the work being adapted to some need specially 
felt at the time. 

The progrmnines are planned to promote the intorehange of ideas, a 
full and free disenssion being sought upon topics introduced in an ad- 
dress-or papw by some specialist. Speakers uixm scientific subjects and 
suooessftil farmwa who have attained more than looal reputations are 
usually selected as institute workers by those who have charge of the 
system of institutes for the State, or they may be chosen by the looal 
auliioritiea from lists of such workers prepared by the central bureau. 
The local committee invites successful farmers of the neighboring dis- 
tricts to explain their methods, and provides mu^c and. literary or othw 
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general exerciser. All persons in attendance, the hnmblest as well ism 
the most prominent, are urged to ask questions upon points suggested 
in the addresses, and to present related facts gained from personal 
experience. A question box ” is frequently made use of, answers being 
given by the conductor of the institute or by someone specially fitted to 
supply the information asked. 

For the evening sessions the usual plan is to have a popular lecture 
upon some subject of general agricultural interest. This address is 
li^de somewhat more elaborate and complete thau those of the day 
sessions and less opportunity is given tor discussion. 

The institutes have been so successful and so popular in States where 
they are carefully and systematically conducted that there is a growing 
demand for increase in their number and frequency in these States and 
for the extension of similar systems to States which now hold institutes 
at irregular and infre(|uent intervals. 

In nearly all of the States and Territories institutes or meetings of 
similar character are now held with more or less fre(piency and regu- 
laiity. Wo are not at present advised, however, that institutes are 
held in Florida, Kentucky, l^evada, Utah, Wyoming, Indian Territory, 
or Alaska. 

Meetings similar to farmers’ institutes were held in Massachusetts 
nearly GO years ago. 

In 1839 there was begun a series of weekly meetings in the hall of 
the Massa<*husetts house of representatives for the purpose of dis- 
cussing agricultural (piestions. These meetings were inaugurated by 
the members of the legislature organized as the Legislative Agricultu- 
ral Society, but were open to and participated in by the public. Lec- 
tures were given by i>rominent agriculturists and scientists. In 1840, 
the first meeting of the series for that winter was held January 13, and 
addressed by Henry Oolinan, commissioner for the agricultural survey 
of Massachusetts; Hon. Daniel Webster, and Prof. Benjamin Silliman, 
of Yale College. Mr. Webster’s address was a comparison of the agri- 
culture of England with that of Massachusetts. 

‘^Tlie records of these meetings are very meager, but they were 
reported in the new8pai)ers, and their influence was imtent upon the 
agriculture of the State through the many formers who served as mem- 
bers of the legislature. Marshall P. Wilder was a leading spirit, being 
connected with the legislature for several years during the continuance 
of the society. These legislative meetings were continued until the 
session of 1807, when the meetings of the State Board of Agriculture 
superseded them.” 

On March 20, 1851, there was held in Boston an associated agricult- 
ural convention, composed of delegates from the several county agri- 
cultural societies of the State and many prominent farmers. The 3 
sessions were devoted to discussion of agricultural matters and metb*^ 
ods, and a board of agriculture was formed which was made the official 
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Massaehun^ttfi State Board of Agriculture by legislative euactmeut the 
uext year* 

Beginning in 1869, the Hingham Agricultural Society, a local organi' 
zation of the State, has held meetings for discussion of agricultural 
topics; from 1860 they have been held every 2 weeks except during 
the heated season. 

According to a resolution of the Board of Agriculture a public meet* 
ing was held in Springfield during four days of December, 1862, 
addresses being delivered by Dr. (leorge B. Loring on ^‘Agricultilrai 
education” and ‘‘Sheep raising;” by Dr. Samuel Hartwell on “ Soils and 
agricultural resources of Massachusetts;” by Prof. S. W. Johnson on 
“The application of manures;” by L. H. Tucker, editor of the Albany 
Cultivator, on “Top dressing with manures;” by S. L. Goodale, secre- 
tary of the Maine Board oi‘ Agriculture, and ('harles L. Flint, secretary 
of the Massachusetts Board of Agriculture^ on “Dairying;” by Prof. 
Louis Agassiz on “Work performed by glaciers in [irepariiig the soil of 
temperate regions for cultivation” and “ Cattle breeding,” and by E. W. 
Stebbins and others on “Field crops.” Tliese ])ublic meetings of the 
Board for lectures and discussions have been held annually since 
1802. 

In 1871 the State Board of x\griculture requested the 29 agricultural 
societies of the State to organize annual meetings for lectures and dis- 
cussions, to be denominated the ‘‘Farmers’ Institutes ol* Massachu 
setts.” Several societies began holding meetings immediately and have 
continued to hold them regularly since that time. 

In 1878 the Board pledged the societies its assistance in holding insti- 
tutes, and in 1879 it recpiircd the societies (28) to hold 3 institutes 
annually. Upon fulfilling this and other requirements of the Board 
each society received the annual State bounty of $(K)0. 

In Connecticut, during 1860, Prof. John A, Porter, of Sheflield Sci- 
entific S(*hool, organized a course of lectures (or farmers. Three lec- 
tures were given daily for a moiiP , each being followed by a discussion 
by those in attendance. 

The Connecticut State Board of Agriculture was established in 1866 
and during January of that year held its first farmers’ convention for 
lectures and discussion. These meetings have continued annually since 
that date with increasing attendance and interest. The Board also 
holds single day institutes at invitation of local organizations. 

) In 1870 the newly organized State Board of Agriculture of New 
Hampshire began a series of jiublic farmers’ meetings, the first being 
held at Concord, November 29 and 30. 

In 1871 Vermont followed the example of New Hampshire, 3 public 
meetings being held in that year and 6 during 1872. The first one 
was held at St. Johnsbury at the invitation of the Caledonia Agricul- 
tural Society. 
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ill Kansas Agilcnltaral College inaagofa^ a eoslwi 
tutes, the first one being held «t Manhattan ander the aaspieee of tiie 
Blnemont Farmers’ Club. 

The faculty of the Michigan Agrlealtaral College, feeling a lack of 
^nnpathy between the farmers of the State and the college, asked the 
State Board of Agriculture, the governing body of the college, to author* 
ize a series of institutes. In January, 1875, the first of a series of 6 
meetings was held at Armada. 

t'he Pennsylvania State Board of Agriculture in 1878 received an 
appropriation moie than sufficient to provide for the regular 'meetings 
of the Board, and devoted the surplus to meetings at which persons not 
members of the Board read essays and gave lectures. The first of these 
meetings was held at Doylestown, May 30, 1878. Similar meetings had 
previously been held in the State by agricultural societies and fanners’ 
clubs, but this was the first meeting at State expense. Bnch institutes 
have been maintained regularly since that time. 

In 1879 Colorado joined the movement with a meeting held at Fort 
Collins, November 36, in the management of which the local organiza- 
tion and the State Board of Agriculture cooperated. 

Ohio followed in 1880, Mississippi in 1881, and Maine and Missouri 
in 1883. 

In 1885 the Board of Begents of the University of Wisconsin organ- 
ized a course of institutes and appointeil a superintendent of institutes 
to plan and manage them. In 1887 the State passed a law confirming 
this arrangement and authorizing an annual appropriation of $12,000 
for support of institutes. 

New York held farmers’ institutes in 1886; Minnesota in 1887 ; Ala- 
bama, Delaware, Indiana, Oregon, and Texas in 1889; North Carolina 
and Virginia in 1890; Georgia, Illinois, and New Jersey in 1891; Iowa 
and Washington in 1892 ; Montana in 1893 ; Arkansas, Idaho, and North 
Dakota in 1894; Maryland in the winter of 1894-’95; Arizona in 1896, 
and New Mexico in 1896. 

Nebraska reports that “local institutes have been held for many 
years;” Bhode Island that the first institute was held “perhaps 30 
years ago;” Tennessee that “farmers’ conventions” have been held for 
25 years; and South Dakota that “local institutes have been held for 
at least 8 years.” 

In 20 States farmers’ institutes receive direct appropriations or are 
regularly authorized and organized by legislative enactment. Of 
these, 6 States: Illinois, Michigan, Minnesota, New York, Pennsyl- 
vania, and Wisconsin intrust details'of management to superintendents 
(or secretaries) of institutes. General management is left to the State 
Board of Agriculture in Michigan, to the State Department of Agricul- 
ture in Pennsylvania, to the Begents of the University in Wiseonsin, 
to the State Agricultural Society in New York. 
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Tini States of tils 20 leave Uie entire mmagemenO in the* lutnde of 
State Boards (or Oommissloners) of Agricnltare: Alabama, Connec- 
ticnt, JMaine, Missom’i, New Hampshire, New Jersey, Nertb Oarolina, 
Ohio, Bhode Island, and Vermont. 

Three States^Delaware, Iowa, and Massachusetts — make appropria- 
tions to counties or to local organisations and allow them to conduct 
the institutes as seems desirable. 

Indiana appropriates funds for institutes through Purdue Uniyersity. 

In sevwal other States the ftmds appropriated for institutes ^ 
apportioned to the counties by the general authorities charged with 
supervising these meetings. 

The amounts appropriated for institutes vary greatly, foom 1600 per 
annum (which the State treasurer refuses to pay) in North Carolina to 
$16,000 in New York. 

Delaware gives $200 to each of her 3 counties ; Iowa $40, and Illinois 
$60 to each county holding one or more institutes; and Massachusetts 
gives $600 to each of 36 societies in the State, one requirement being 
the holding of at least 3 institutes, and $1,850 to the State Board of 
Agriculture for institute work. 

Alabama and Maine each appropriate $3,000; Connecticut gives the 
State Board of Agriculture $3,500, part of which is for institute work ; 
Missouri, $4,000; Indiana, Michigan, and Vermont, $6,000; New Jer- 
sey, $6,000 for all expenses of the Board of Agriculture; Pennsyl- 
vania, $9,500; Ohio, a per capita tax in counties holding institutes, 
expending $10,425 in 1804; Wisconsin, $12,000; Minnesota, $13,600. 
The State Agricultural Society of New York expended more than 
$18,000 on institute work in 1894. 

South Dakota provides by law for the holding of institutes by the 
Board of Trustees of the State Agricultural College, but has thus far 
made no appropriation for their maintenance. 

In the remaining States the institutes have no legal recognition, but 
are organised under general statutes relating to the promotion of agri- 
culture, or are under local control. 

In Vii^inia the Commissioner of Agriculture has held institutes in 
cooperation with the local members of the State Board of Agriculture, 
the Board giving at first $200 and now $300 to each Congressional 
district. 

In the following 14 States institutes have been conducted by the 
colleges of agriculture, in most cases in cuiiperation with local organi- 
zations: Arizona, Arkansas, California, Georgia, Kansas, Maryland, 
Mississippi, Montana, New Mexico, Oregon, South Carolina, South 
Dakota, Washington, and West Virginia. 

Institates are regularly held at the experiment stations in Louisiana, 
and, otiiers are ooudnoted under control of di^breut associations in the 
State. 



640 EXPERIMENT STAWOK ftEOORB, 

Institutes under local management have been held in 7 States^ in 
most cases with the aid of State boards or colleges* These are Colo- 
rado, Idaho, Nebraska, North Dakota, Oklahoma, Tennessee, and Texas. 

The number of institutes held during a season varies greatly in dif- 
ferent States. New York now holds at least 250 institutes in a single 
year. Some of the other States holding numerous institutes are Ala- 
bama, Georgia, Kansas, New Jersey, Rhode Island, from 20 to 30 annu- 
ally 5 Maine and Missouri, 40 to 50; Michigan, 05; Illinois, Indiana, and 
Iowa, l‘or more in nearly every county; Wisconsin, 100; Massachu- 
setts, 125; reiinsylvania, 150, and Ohio, 180. 

The attendance is also an exceedingly variant quantity. 8ome States 
report the average number of persons present at each institute as low 
as 20 to 30, but this has usually been where the movement is in its 
infancy; the number of meetings in a Htate and the attendance at each 
meeting usually increase at the same time. New Hampshire reports 
an average attendance of 100; Maine, 130; Indiana, 230; ()liio,420, and 
Wisconsin, 490. Michigan has held meetings a t tended by 1 ,500 persons, 
Louisiana 2,000, and New York and Pennsylvania as high as 7,000. 

Twenty of tlie States publish in more or less (‘omplete form the pro- 
ceedings and ]>apers read at the institutes, but in the other States the 
reports of the local and agricultural press are the only records. In 
New York the annual reports of the State Agricultural Society contain 
in full the jiroceedings and papers presented at the institutes; in thir- 
teen States the reports of the State Boards of Agriculture have devoted 
more or less spa<*e to reports of these meetings; Minnesota, Ohio, Penn- 
sylvania, Tennessee, and Wisconsin issue special publicjations contain- 
ing institute jiapcrs. The Minnesota Institute Annual” is issued in 
an edition of from 25,000 to 30,(M)0, and the Wisconsin “Farmers’ 
Institute Bulletin” in an edition of 50,000 annually. 

During the present year a series of meetings has been inaugurated 
in New York which differ in some respects from the ordinary farmers’ 
institutes. These meetings have been conducted under the auspices of 
a voluntary association having its headquarters in New York Oity. 
The general purpose is to bring some of the characteristic features of 
the University Extension movement to bear more directly on the edu- 
<jation of the masses of our rural population. The meetings have been 
in charge of a general manager, who has made the preliminary arrange- 
ments for them and has presided at them. The plan is to hold at some 
convenient point in a township a meeting continuing through two or 
three days, at which addresses are made by specialists in various 
branches of science and practice related to agriculture. Opportunity 
is afforded for discussion as far as practicable. Some exercises are 
given which will be interesting and instructive to children, and the 
attendance of the public schools in a body is secured at one session. 
It is thus hoped to awaken the interest of the entire community in 
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iliatt;6rs relatiBg to agricultural educatiou. When attention has been 
called to this subject through the central meeting, smaller gatherings 
are held at the outlying schoolhonses or other convenient places in the 
, sametownshij). Meetings resembling more or less closely those of the 
TJniveraity Extension movement have also been held in Connecticut, 
Georgia, Kansas, and Now Jersey J 

, Another movement inaugurated by the State College of rennsyh 
vania is clearly allied to the farmers^ institutes. The college publishes 
annually the outlines of a (‘ourse of home readings for farmers, the 
books to be inoluded in the course being named by title. At the 
request of any farmers’ club in the State which will undertake to 
pursue this course of readinj*s the <*ollege sends a representative to 
explain the course and to aid the club iii any other x>racti(*ablc way 
to carry out the propose<l ])lan. Michigan also has established a course 
of home readings for fanners. 

As the farmers’ instil utes develop, and other mo\ements for i)romot 
ing the general education of the farmers in lines directly i elating to 
their art are undertaken, the need of skilled agents for such work is 
increasingly felt. The agricultural evperinient stations, thiough their 
numerous ]mbli< ations distributed directly or as reprinted in the agri 
cultural jiress, have awakened a widesjiread desire among farmers for 
more definite and thorough information on matters relating to their 
business. While well prepared papers and discussions by successful 
l)ractical farmers are justly welcomed at institutes, there is, neverthe 
less, a growing demand that persons who take a leading part in these 
meetings shall be able to go beyond the details of successful practice 
and explain the princij)h\s on which the practice is based. Instruction 
in the elements of agri(*ultural science which will enable tlie farmers to 
intelligently use the jiublications of the stations is also demanded. 
The eflicicnit institute worker must, therefore, not only be a \vell (nluca- 
ted man, but ninst also posscwss the rare talent which will enable him to 
translate scientific tacts and princijdes into the language of the people, 
lie must have a keen sense of what can profitably bo attempted w ithin 
the limits of one or two addresses before a strange audience and great 
readiness in adapting himself to unfamiliar surrouiidings and con- 
stantly shifting exigencies. The successful invest igator or teacher may 
utterly fail as an institute worker. Thus far, however, the ofiicers of 
our agricultural colleges and experiment stations have been largely 
called upon to do institute work, and their faithful and laborious 
services in this line have been greatly appreciated. As the more legiti- 
mate duties of their ofiices increase in complexity and amount it will be 
necessary for them to witlidraw very largely from outside engagements. 
At the same time the rajiid increase in the number of institutes makes 
it still less pra(*ticablo for these officers to meet the demands made 
upon them for such work. 

» S. Dopi. Agr., Oflice of Experiment Stations Bui, 24, p. 49. 
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TCOiaiDS, tiiorefore, for i3i» genert^ managers of fomon^ liptitiltOfl 
ie orgmiiKe a corps of trained irorkers. This is the next step to be 
'taken in the development of formers* institates in this <ooan1ay. In- 
'fteed, the movement has already begun and a noolens for aooh a foroe 
has been formed. 

The farmers* institates have clearly proved their nsefolness. When 
more thoroughly organized thronghont the uonntry, as they have been 
in a few States, they will take their place among the important regular 
agencies for the education of the farmer. 
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The distribution of boric acid in nature, H. Jay {Compt. Bend., 
121 {1895), No. 21, pp. 896S99) obs. in Bev. Sci., ser. 4, 5 {1896), No. 
1, p. 22). — ^The author concludes from his investigations that boric acid 
is generally distributed throughout the earth’s crust, that both culti- 
vated and Avild plants take up boric acid from the soil and from water, 
and thalfVhen this substance is introduced in small quantities into the 
stomach of animals it is not assimilated, but is thrown out in the urine 
and other excretions. • 

[J. S. Gallisou, in an article entitled ‘‘The distribution of boracic acid 
among plants,”’ published in 1890, reported the results of examinations 
of the ash of 30 fruits, 4.) grains and vegetables, 16 miscellaneous 
plants, and of 7 fertilizers and 19 chemicals, in all of which he found 
boric acid present, lie detected small amounts of boric acid in plants 
grown ujion soils which did not contain enough boric acid to respond 
to the most delicate chemical test. The author in this article calls 
attention to previous work in this line by Baumert,* Rising,"' and 
Orampton.'' These investigators iirst observed the almost constant 
presence of boric acid in the grape. Orampton suggested that its dis- 
tribution was more extended, and in fact reiiorted its detection in the 
ash of other xilants besides grapes. — 

The inuUn of garlic, hyacinth, narcisBus, and tuberose, R. Ohb- 
VASTELON {Jour. Pharni. et Chim., ser, 6, 1895, No. 2,p. 83; abs. in Jour. 
Chem. 8oo., 70 {1896), Jan., pi. I, p. 5). — The reserve material of the 
bulbs and other underground parts of certain monocotyledons is a kind 
of inulin. The iuulin of garlic, OeHioOs, is a white inodorous amorphous 
powder. It is very deliquescent and has an insipid taste. It melts at 
176 to 176°, is soluble in water and dilute alcohol, but only sparingly 
in strong alcohol. Rotatory power, lajns= — 39°. It does not reduce an 
alkaline copper solution, and is completely hydrolyzed by acids with 
the formation of levulose. It is jirecipitated by neither normal nor 
basic lead acetate, except in the presence of ammonia. It is not hydro- 

» Jour. Analyt. Chem.^ 4 (1890), pp. 191-197. 

«Landw. Vers. Stat., 33 (1885), p. 39. , 

3Hpt. Sixth Viticultural Convention, 1888. 

^Amer. Chem. Jour., 2 (1889), p. 227. 
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ly»ed by amylofse, but is resolved into levulose by m enzym, inttlose^ 
"whicli is secreted by Aspergilluft niger^ and is similar to the enzym 
of the iimlin of the Joriisalom artichoke and atractylis. The imilin of 
garlic is not fermented either by hydrolytic or non-hydrolytic yeasts. 

The sap from the offshoots of garlic bulbs contains only traces of 
reducing sugars, and yields nothing but levulose on hydrolysis* 

The iinilin of the hya(‘inth, narcissus, and tuberose is identical with 
that of garlic. Tlieliyacinth bulb contains a small amount of levulose 
and much starch. The bulbs of narcissus and tuberose contain no 
starch. In the former dextrose and levulose were found; in the latter 
only dextrose.—w. ii. Kuva. 

Note on the chemical composition of some mucilages, K. Yoshi< 

MURA (College Apr., Tokyo^ JapaUj BuL^ voL 2^ No, 4, pp, 207 ^ 208; 
Amer. Jovr. ritann,, OH (/«s*9o), No, 2, p. 111; abs, hi Jour, Chvm, /Soc., 
70 (189(1)^ Jan„,pf,2j p, 00 ), — The author examined th(‘ following plants 
and determined the chemi(‘al composition of the mucdages contained in 
them: Sierculia plaiunifolia (young shoots), roh>cu.s*m antiqnorum (tuber- 
ous roots), Opuntia (fleshy stem), Vifis pcntaphylla (stems and leaves), 
CRnothera jaquhiil (stems and leaves), and Kadzura japoniva (young 
leaves and stems). 

In the determinations the slimy extracts of the various idants were 
concentrate<l, ineci])itat(‘d with alcohol, and the washed precipitat(*s 
boiled with 2 1o 1 per emit sulphuric acid. The acid was removed by 
barium chlorid and the Altered solutions (*oncentrated and examined. 

[It WJIH found lliatj the mucilage of Sienuha platnofoUa consiats of a mixture 
of arahaii with Rome galactaii, aiul that of Colooania anti quorum, Rinco it gave neither 
raucio acid nor the ])entos(‘ or iiuiniiose leactioii, but an osn/one which wur proved 
to be ideutiral with phen.>lglucoHa/one, ronaistH probably only of a ])olyauhydrid of 
d-glucoRe. 

“The mucilage of V%tm peuUiphipla, an well hr that of tlpunlia, eousistH principally 
of galaetan, while thoHool (Enothei'u jaqfnnit and of Kadzura japomca voxitaiu galae- 
tan and araban.” 

The inversion of starch by pancreatic ferments, K. OhodomsriI^ 
and O. 8uLf’ ( Vtahiik krdl, irskv Hpoleenorii nduk, i/, Cl. AWX; abs. in 
Chem, Ztg.^ 20 (1890)^ No. Bepert.^ p, 7 ), — When 200 gm. of starch in 
the lorm of 20 ])er cent paste was treated with i)ancreas extract for 18 
days at 38'^, Alter(»d and eva])orated, it gave 100 gm. of a sirup in which 
glu(*ose and iichroddextriii were found. The presence of maltx)se or 
isomaltosc was not dc^finitely iiroved, although iu the preparation of 
the osazones small fractious soluble in boiling water and having a melt- 
ing point of 184 to 193^ were obtained. In another series of experi- 
ments dilferent results were obtaincMl. Fifty cubic centimeters of 1 per 
cent starch ])aste was treated in a flask at 30^ with a glycerol extract 
of the iiancreas and 10 cc. of a 10 ])er cent alcoholic thymol solution. 
In 24 hours 25 cc. of the filtrate reduced 39.7 mg. of copper, in 3 days 
50.3 mg., ill 7 days 00 mg., and iu 9^ days 66.0 mg. After one day 
(aju was +1.1040, in 3 days +1.3910, iu 7 days +1.29o,JjO 9^ days 
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+1M30, The iodin reaction was blue on the first day, but subse- 
quently I’eddisU-violet. Crystalline osazones were not obtained, wliiciU 
makes the presence of maltose or isomaltose more probable. The 
extract of a fresh pancreas contained no ferments. — w. ii. ketjo. 

The actioii of alkalies on sugars, Lobby de Bbuyn and A. von 
Ebenstein {Hee. trav, Ghim. Fays-Jias^ ISO,’), jk 20 J; ahs. in Chem. 
Ztg., J9 ( 1895) No, 102, Reperf., p. 404), — The action of alkalies on dex- 
trose results in the formation of mannose and levulose. Levulosc can in 
a similar manner be converted into dextrose and mannose, and mannose 
into dextrose and levulose. The alkaline carbonates and maj^nesium 
hydrate act like the alkalies. The rapidity of the decrease in rotatory 
power depends on the concentration and temporal nre. — w. H. kbug. 

The multirotation of dextrose, A. Levy (Ztschr. pJtysikal Ghent,, 17 
{1895), p. 301; ahs, in Jour, Ghem, Soc,, 08 {180^), p, .;cS6). — The retro- 
gression of the multirotation of a solution of dextrose is accelerated 
by the addition of a small quantity of an a(*id or base. The velocity of 
the reaction was found to be dependent on the iiatuie and concentra- 
tion of the acid or base, and is intimately connected with its aftinity 
constant. — w. ii. kbit a. 

Ammonia derivatives of the carbohydrates, 0. A. I^obby de 
Bkuyn {Ber, dent, eheni. Ges,, 28 (1895), p, 3082 ), — Crystalline deriva- 
tives have been prei)ared with dextrose, lactose, maltose, galactose, 
xylose, arabinose, shamnose, fructose, and mannose by dissolving the 
sugars in methyl alcohol vsatnrated wdth ammonia. They are all formed 
with the elimination of one molecule of water, and have been provi- 
sionally called osainins. They are all dextrorotatory and unstable. — 
w. H. KRua. 

Organic solids not sugars in cane juice : 1. Nitrogenous sub- 
stances, W. Maxavell { Louisiana iStas, Bnl. 38, 2d set',, pp, J371- 
1386), — One object of these investigations was to obtain a scientific 
explanation why clarification of diflusion juice is more dillieult than 
that of mill juice* Sugar planters observe that the impurities in dif- 
fusion juice coagulate less completely than those in mill puce, in which 
latter an easily removable blanket is formed. To explain this difference 
in behavior of the two juices, determinations Avere m«i<le of the albumi- 
noid nitrogen and of the amid nitrogen in both, with the following 
results : 

Alhummoid and non-allmm%noidintro<ten in )niU and diffusion juice. 


Mill Jaioe 

Ditftisioii juice (cold difi\i»ion) 


S( ripvd < aiu' j Pnrplo oaiii« 


Allminmoid 

Non albununoid ^ 

Albuiuiuoid ' 

Non album mold 

uitiu|;oii 

nitiogeu 

nitrogen. 

niti ogoii 


Pei cent 

Per cent 

J*er cent I 

Pei cent 


85 0 

65 0 

(4 3 1 


65 7 

24 3 

75 7 1 

25 0 

• 

75 0 


When the diffusion battery was kept at 160° F. much more nitrogen 
was extract^ from the cane and contained in the juice than with cold 
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ditfilsion. The following table shows that the jniee obtained bf etfM 
diffhsion contained more albaminoid nitrogen and less amid nitrogem 
than juice from difrasion at 150° F.: 

Albuminoid and non-albuminoid nitrogen tii total nitrogen of Juice, 


Piifiibion with ooldwatei 
PifTusionatlSir F 



Albaminoid 

nitrogen. 

Kon. 

albuminoid 

nitrogen. 


25.0 

76.0 

89.1 


10.9 


<*The action of the difftiflion (at a temperature high enough to coagulate the albu- 
minoids) upon the nitrogenous impurities present in cane juice, suggests an explana- 
tion of the cause why diffusion j uices do not clarify as readily as mill juice does, llie 
albuminoids arc the bodies which coagulate and foim the 'blanket’ when the juice 
is heated in the clarifiers. When the albuminoids coagulate and rise to the surface 
most probably they lift many of the mucilaginous bodies (gums) with them. Diffu- 
sion coagulates and leaves the albuminoids largely behind in the chips, however, 
and their good ofioct in the clarifiers is lost. Moreover, diffusion extracts an excess 
of those nitrogen bodies which are not albuminoids and which do not coagulate and 
become remo\ ed by our clarification methods.” 

The chemical nature of the non-albuminoid nitrogenous bodies in 
cane juice was investigated; no ammonia and only a trace of alkaloid 
was found. In young cane suckers asparagin was found. 

"Care is required in using lime lu clarification ; and it is clearly suggested that as 
soon as the ‘ blanket ’ is formed it should be removed, and not broken up by turning 
on the steam in the clarifiers to a boil. If that is done the 'blanket' js broken to 
pieces and the great heat with the hmo will decompose some of the albuminoids.” 

Of the total nitrogen in mill juice the proportion of albuminoid nitro- 
gen increased as the cane became more mature, or as it was worked 
later in the season. 

In studying the composition of the clarified juice it was found that — 

"The total nitrogen in the diffusion juices was reduced by one-third in the clari- 
fiers. The clarifiers did not remove all the albuminoids, about one-fifth of the total 
amount being still left III the juice. . . . 

The decrease in the total nitrogen found in the clarifi6<l in comparison with the 
diffusion juice is owing to the removal of the largest part of the albuminoids; to the 
conversion of a small part of albuminoids into amide, whereby some free ammonia is 
given off; and to the conversion of asparagin and possibly glutamin into aspartic 
and glutamic acids, m which reactions free ammonia is also given off.” 

Organic solids not sugars in cane juice: U. Non-nitrogenous 

matters, W, Maxwell (Lowmana Stas. Bui 38, 2d ser., pp. 1386-1395) 

“The results of these investigations lead to the couclasion that the 
so-called gums present in cane juice are a mixture of vegetable mucilages 
and vegetable gums, which are severally soluble in water, dilute acid, 
and oapramlnon. The mucilages are composed largely of the hexosan 
bodies, and when boiled with dilate acid break up into glucose sugars 
and cellulose. . . . The true gums, which form only a smidl part of 
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^ «9>ottUed goma, ooDsi^ ehiefly of paDtMWM, wbicb, when 
lMtUe4 witli dilate acid, pentose sogars.” 

Of tbe goms soluble in water, 26 per cent consisted of mineral matter. 
By the use of mercnric nitrate to remove the amids and gams firom cane 
juice the author obtained results indicating that it is these substances 
rather than the glucoses which chiedy prevent crystallization. 

the practical value of mercuric nitrate there is nothiug to say at present. It 
i» a poiaoU; and nofc easily wholly removed; by means of the electric current, how- 
ever, we have removed every trace of mercury from tho juice clarified by that 
reagent.^' 

A study of the effect of electric current upon the gums afforded 
results not entirely conclusive. 

^^Not only does it aid in getting rid of the albuminoids, it coagulates and throws 
out a i>artion of the gums, and the amount of gums removed depends upon the 
excess of lime used. ... If the juice is boiled with free lime present, the glu- 
cose is destroyed and the juice reddened. That can be completely avoided if the 
juice is brought to neutrality with acid after the lime has done its work, and before 
heat has been applied to boiling.^^ 

The off’ect of freezing upon the gums was studied, and it was found 
that freezing caused a change of the gums and albuminoids into other 
compounds and a reduction in the sucrose content of juice from 10 to 0 
per cent and in the solid matter from 1.3.0 to 10. 1 per cent. 

The non-sugars in sugar-cane juice, W. Maxwell {Buh Assoc. 
Chini., 13 {lS95)y p. 371; abs. in Chem. Ztg.y 19 {1895)^ No. 92^ ReperU, 
p.350). — Alcohol precipitates considerable from the concen- 

trated juice. This ^‘gum’^ consists of several boiiies, some of which 
are readily— others only slowly — attacked by dilute acids. Hydrolysis 
yields various sugars (hexoses and pentoses). Tho gum is probably 
hemicellulose.— w. h. krug. 

Dextran, one of the gums of our sugarhouse, G. (\ Taylob 
{Louisiana Stas. Bui. 38^ 2d. ser.^pp. 1334-1310). — This is an acTOuntof 
the bacteriological work done on a gum frequently found in sugar- 
houses and believed from (diemical investigation to be devtraii. The 
gum was found to be produced from sugar by a microiirganism which 
was isolated and studied. 

''Ten per cent pure sugar solutions inoculated witli this organism were half 
destroyed in 2 weeks and totally destroyed m 1. Having found these organisms such 
powerful destroyers of sugar, experiments were instituted to determine the extent 
of their presence in our sngarhousos. Every carload of wagon sugar in the hot room 
was teeming with them. Even those cars that contained tho masseciiite made from 
simp treated with alcohol, coming from sugar cane and sorghum, contained them 
by the millions. Both the washed and the unwashed brown sugars from the eentri- 
ftigal oontainoil them. It is estimated that from 10 to 40 per cent of tho wagon sugar 
of the State is destroyed by this organism.” 

After the sugar has been changed to gum, this gum is believed to be 
acted upon by another microorganism which destroys it, converting it 
into a reddish brown liquid. ^^The same bacterium, it is believed^ 
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accompanies tlie cane borer througb the stalk and reddens his pathway. 
It is i^robably the same one also that reddens the tops of our stubbles 
in fall and winter.’^ The nature of the changes induced by this bac- 
terium has not been studied chemically. 

A new method for the qualitative distinction of sugars, A. 
ViliLiKKH and Fayolle {Compf. Bend.y 121 [1895)^ p. 75; Neue Ztschr, 
Riihens. Ind, o5j No, 26^ p. 285). — ^The method is founded on the fact 
that a solution of rosaniliii which has been decolorized by sulphurous 
acid is r<\stored to its original color by aldehydes, but remains colorless 
with ketones. Some sugars, as dextrose, invert sugar, and galactose, as 
well as the reducing dextrine, act like aldehydes, while levulose and 
sorbin act like ketones. The sugar solution must be neutral, concen- 
trated, and absolutely pure. — w. ii. kbug. 

The determination of crude fiber in sugar cane, J. L. Beeson 
(Lomtsiana Stas. But. «cr., jr>/>. 1349-1350 ). — ^Tho author calls 

attention to the difticulty of obtaining concordant results in the determi- 
nation of crude hber in the cane ‘Gin that portion of the stalk which is 
insoluble in water.” lie gives the results of work on the extraction of 
the chips, tlie losses in the preparation of the sanijile, the loss due to 
the evaporation from the <*hips, and the distribution of the fiber in the 
cane. 

To summarize bYieflj , it has heeu found in the course of tliis work that by adding 
9 volumes of water to the ( ano chips and letting stand until diffusion was complete, 
5 of such extia<‘tionH removed jiractieally all soluble bodies. Water at 75 to 80^ C. 
may be added to the cbijis in tbo beginning without fear of coagulating the soluble 
alliumiuoids, tborebj hastening tho diiliision. It is probable that there is a mechan- 
h’al loss ill cutting the cam' into chips, due to tbo rupture of the cells. The loss by 
evaporation from the chips ma> be <juito considerable when exposed for some time 
on a V arm day. The percentage of tib(‘r in the nodt‘8 is approximately twice as great 
as ill the contiguous lutcrnodes, tho butt node containing tbo most fiber. Tho vari- 
ation in fiber content is gre.itost botween tho rind and })ulp. After tho rind is 
lemoved, tho fiber content grows less as the center is ap])roached, the latter showing 
<|nite a low percentage 

In the light of this work, it would appear more profitable to try to devise some 
easy, acciiiate method of estimating the sucrose njion the weight of the cane directly 
than to attein])t to devise an accurate method of fiber estimation, there being diffi- 
culties ill the latter which in the nature of the case are almost insurmountable.^* 

The estimation of gelatin in meat extracts and commercial pep- 
tones, A. Stutzek {Zischr. cmah/t. Chem,, 1H95^No. 5, p/>. — 

The author determines gelatin, which he considers a very difficult 
process in the analysis of extratits and peptones, by drying to constant 
weight with fine sand in a water batli from 5 to 7 gm. of dry or 20 to 
25 gm. of licpiid preparation, extracting 4 times with 100 cc. absolute 
alcohol, treating the residue with a mixture of alcohol and ice water 
.(100 gm. alcohol, about 300 gm. ice, and water to make 1,000 gm.), using 
about 100 cc. each time, stirring 2 minutes, and decanting the superna- 
tant liquid into a beaker. This process is repeated until the super- 
natant liquid is colorless, which usually requires 4 extractious. The 
temperature should not rise above 5^ O. 
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The extracts are filtered through asbestus filters, and the residues are 
washed with the alcoholic ice water. All the filters and residues and 
the sand are now repeatedly boiled with water in a i)orcelain dish, the 
water evaporated, and the gelatin nitrogen determined in the residue. — 
B. w. KJtI.aOKE. 

The viscosimetric examination of butter for foreign fats, N. 

Wender {Jour. Amer. Ghent. Soc., 17 (/(S.9.>), An. .9, pp. 719-7Z}). — A 
description of the author’s ^‘fluidometer,” which consists of a U-forrned 
capillary tube, both of the limbs of which are enlarged and divided in 
such a manner that one arm holds 10 cc. and the other 2 cc. of liquid. 
The liquid Hows from the larger arm into the smaller through the cap- 
illary tube, according to the law of communicating tubes. The vis- 
cosity is calculated from the time re(| aired for the liquid to flow from 
the first division to the last ui»per division. 

Butter, butter substitutes, or like fats are dissolved in chloroform in 
order to avoid maintaining the melting temperatuie of the fat during 
the operation. The viscosity of butter was found to be always smaller 
than that of margarin, and the viscosity of difierent butters showed 
but relatively small difleren(*es, while margarin from difterciit sources 
showed much hirger differences. — ir. catteuson. 

The examination of lard for impurities, 1>. Wesson { Jour , Amer . 
( hem . 17 Xo. //, pp. } 2V>;.7.'5;. — A description is given of the 

author's modification in th(‘ use of the Bechi test, hich consists in first 
purifying tlie sample of lard by washing it with a 2 per cent solution of 
nitric acid. This is done by shaking oO gm. of the melted lard in a 
flask with 25 cc. of 2 per cent nitric acid. Allow to settle on a steam 
bath, remove the acid, and wash at once with 50 cc. of hot water. Lards 
which have been heated at higii temperatures or for a long time should 
be washed with dilute caustic soda before treatment \n ith nitric a<*id. 

The silver nitrate solution is made by dissolving 2 gm. of silver nitrate 
in 200 ec. of alcohol and 10 c<*. of ether, exposing it to some light until 
reaction ceases, and then filtering off the solution. 

The author also gives a review of the phosjdiomolybdie-achl test, the 
sulphuric-acid test, aud various physical tests. — ir. j. pattekson. 

The determination of the solid fat in artificial mixtures of veg- 
etable and animal fats and oil, 5, II. W \ ink u jut {Jour. Amer. Chem. 
Soe., IH {lS9(i)j No, ^,pp. The method is claimed to be but a 

rough assay, yielding results within L] per cent of the correct amount. 
It consists in heating 150 gm. of the sample in a beaker in a boiling 
water bath for at least 1 hour, allowing to eool gradually to 75 to SO^ 
P. without removing the beaker from the bath, aud then keeping for at 
least 12 hours in a moderately warm place. The contents of the beaker 
are thoroughly mixed, 50 gm. wrapiied iii a double thickness of canton 
flannel, and presvsed. After ail the oil has drained off, the cake of solid 
fat, consisting essentially of stearin, is removed from the cloth and 
weighed,— H. j. patterson. 
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mm use of the oalorimeter in detecting adnlteratiotti of botleir 
and lard, E. A. be Sohweinitz and J. A. Emery (Jour. Amer. Chm. 
Soc.y 18 (1896)^ Ko. 2^ pp. 174-179 ). — ^A number of butters and butter 
oomponnds of known origin were examined and gave decided and dis* 
tinctive results. “ The figures obtained for butter fat are a little higher 
than those Stohmaii gives for pure butter. The steady increase in the 
calories of the mixtures is in i)roportion to the amount of oleomargarin 
added to the butter, and this taken in conjunction with the iodin num- 
ber gives additional confirmatory evidence of the (jharacter of the sam- 
ple,” With lard the results were not as distinctiv<\ — H. j. pati^RSON. 

Determination of acetic acid in vinegar, A. 11. Leeds (Jour. Amer. 
Chem. Soc,^ 17 (1805)^ Air). 9, p. 7i t-74f ). — A review is given of the meth- 
ods of Petteiikofer, Mohr and Blyth. The method used consisted in 
diluting 50 cc. of vinegar with 50 ce. of water and titrating with baryta, 
using turmeric, as recommended by Pettenkofer, to indicate the end of 
reaction. — ii. ,r. patteuson. 

Gravimetric method of estimating phosphoric acid as ammonia 
phoBphomolybdate, T. S. (xLAPDINO (Jour. Amer. Chem. Soo.^ 18 (1896)^ 
No. l^pp. 2)-27). — ^To 25 to 50 cc. of the phosphoric acid solution add 
25 cc, of ammonia (specific* gravity 0.900), and acidity with nitric acid 
(specific gravity 1.42.) Place on a water bath maintained at 50^ C., 
add molybdate solution (10 per cent) at the rate of 3 droi)S per second 
until there is an excess of 10 cc., and allow to remain on the bath for 10 
minutes. Filter, wash first with dilute nitric acid (1 : ItMi) and then with 
distilled water. Dry at 105^ C.in a water oven containing dilute glyc- 
erole (specific gravity 1.1(50) until the weight is constant. The follow- 
ing is given as the correct formula for the yellow salt: 

24 xMo 0„ P.O^, ;KNliO- 0 + 21 Mo 0„ lV)r, 2(NI1^;. O.ll 0 + 5 Aq. 

— 11. J. PATTERSON. 

Note on the rapid estimation of insoluble phosphate, V. 

Edwards (Vhcvi. Neics^ 73 (1890)^ No. ISSO^ p. 23). — The .author has 
made th(‘ following apidicalion of the uranium method to tlie quick 
estimation of insoluble jfiiosphoiic acid in superphosphates, guanos, 
etc.: 

About 0.5 gin, of substance is thoroughly washed on a filter with cold 
and hot water to remove the soluble iihosphoric acid, the residue washed 
into a beaker, dissolved in a small quantity of hydrocbloric acid, and 
filtered through the same filter used for washing. The insoluble resi- 
due is well washed with water, the filtrate diluted to 300 c<5,, made 
slightly .alkaline with ammonia, and then made just acid with acetic 
acid. The filtrate is warmed on a sand bath and titrated with uranium 
acetate. The great dilution of the solution is said to increase the 
accuracy of the method. — b. w. kiloobe. 

Estimation of insoluble phosphate, (K H. Allibon (Chem. News^ 
73 (18%)^ p. 47). — The author in a note to the editor remarks that ho 
considers that the method described by V. Edwards for the Eapid esti- 
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mation of iusoMbte phosphoric acid volumetrically (see above) would 
give quite inaccurate results on account of the precipitation of iron and 
aluminum phosphates when the hydrochloric acid solution is neutral- 
ized with ammonia^ and which would not be again dissolved by acetic 
acid or acted on by the uranium acetate solution. 

The author describes briefly the following method^ used by himself 
when quick results are desired : Wash 1 to 2 gm. of substance with cold 
and hot water by decantation and then on a filter with hot water, dis- 
solve the residue in hydrochloric acid, filter, wash with hot water, heat 
the filtrate to boiling, and add an excess of ammonia. Filter, wash 
precipitate twice witli hot water, and dissolve it in dilute hydrochloric 
acid (1:4). Ileat the solution to boiling, add an excess of ammoiiiai 
filter, dry, burn, and weigh the insoluble phosphate. — B, kilgoee. 

Estiination of insoluble phosphate, V. Edwards {(Jhem, Keicn^ 73 
p. 71), — The author, replying to the criticism of his former article 
by Alliboii (see above), admits that in tln^ metliod described by him iron 
aud ahimiiuim are disturbing factors ol unknown value, but lie con- 
siders that the Judgment of the analyst would enable him to know 
when to trust fhe results and when to distrust them for factory work. — 
B. W. KILGORE. 

Estimation of insoluble phosphate, (1. H. Allibot^ [Chem. Xeirsy 
78 (i«W), p, 94 ), — This is a note in further reply to V. Edwards as 
regards Ids modification ol‘ the uranium method (sec above), the ]>oint 
brouglit out being that the iron and aluiniimm present in fertilizers 
are generally too largo in amount to allow of the use of the method. — 

B. W. K ILGORE, 

On some properties of ferric phosphate, K. M. Caven {Jimr, ^oc, 
Chem. Ind,, 7.7 {JSDd), No, i, pp, 17-10 ), — ^The author has studied the 
precipitated ferric phosphate. One of the most important facts brought 
out relating to elxemical analysis is that ferric phosphate undergoes 
hydrolysis when washed with hot water, gradually losing phosphoric 
aedd and becoming basic. — a. m. i*eter. 

Acidimetric estimation of vegetable alkaloids, a study of indi- 
cators, L. F. Kebler {Jonr. Amer. Chem, aVoc., 17 (7<‘?^.'>), No. 10^ pp. 
822-831 ), — The primary object of the investigation was to make a study 
of the indicators best adajited to this class of work. Tests were made 
of Brazil wood, cochineal, luematoxyliii, litmus, aud methyl orange, 
used in connection with pure alkaloids and the <*rude alkaloids as they 
exist in nature. The results sliowed that Ineinatoxyliii, Brazil wood, 
and cochineal are best adapted to this class of work, their value being- 
in the order named. Methyl orange was very unreliable. 

A list of references to the literature on indicators during the past 
20 years is api>ended.— h. j. patterson. 

A chamioal study of the glycogen of fimgi, G. Clatttiuau {Havez, isu:>; ahs. in 
Nature, 1890, Feb, 6), 

On pentoses and pentosans and their determination by fiirfurol distiUation, 

M. K»uq3£K aud B. Tollens (Zteohr, Ver, Eiihenz, Jnd,, 1896, Jan,, pp, 21-8J), 
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On BOlanin and lt« determination in the potato, N. S. KXiEPZow (Jmtr. oekra^ 
nenija narodnawo sdrawija, J805f p* 669; ab8» in Chew. Zig.^ 19 {1896\ No, 90^ Beport,f 
p, SSS), 

Determination of the value of flour, A. Oihakd (La Meunerie FrangaisOf 18 (1896), 
No, 126, pp. 8-10). — Tlio author ^fives a review of his method of examining flour. 
The gluten jh separated from the starch and impurities by forming the flour into 
a cake and washing with running water. The starch and impurities are separated 
with a line sieve and the impurities examined further with a microscope. 

Determination of caffein in tea, E. H. Gank (Jour. Soc. Chem. ind.^ 16 (1896), 
No. 2, p. 96). — The author made a considerable number of parallel determinations by 
Paurs and by Allen’s methods. The conclusion was reached that the latter method 
gave the ju(»re valuable results, all the cafteiii not being extracted by the former. 

A rapid method for determining arsenic, E. KN(n:L and .1. Bkknaud (Compt. 
Rend., 122 (1896). No. 7, pp. S90-S91). — The arsenic is precipitated in IK’l solution by 
hypopbospborons acid, and titrated Avitli standard iodin solution in the presence of 
sodium bicaiboiiate. 

On the determination of arsenic, A. Gautikii (Compt. Rend., 121 (1896), No. 8, 
pp. 426, 4 17). — Tlie author defends his method published in IS?.*) against the crit- 
icisms of Engel and Bermird, 

On the determination of carbon diozid by absorption, 11.11. Hkidknuain (Jour. 
Amer. Chem. Soc., IS (1896), No. t, pp. 1-7, Jig.l).—A study to discover the causes of 
error in the use of tlio apparatus described by Fresenius. 

On the determination of nitrogen in Peruvian guano, Heibek (Landw. J era. 
jUtat., 46 U896),p, 407 ; ahs. in Chem. /Ag., 10 (1896), No. 12, Repert., p. 26). 

Note on the volumetric determination of phosphoric acid, M. i>K Molinaui 
(But. Aaaoc. Beige Chim., 9 (1896), No. 7,p. 216; /Aavhr. I>/*. Ruhenz. Ind., f896, Jan., 
pp. 16-28). — Ke])orth comparisons ot Pemberton’s inetliud with the citrate method on 
mineral phosphates and Thomas slag with very satisfactory results as regards the 
fiist method. The only modification adopted in case of slags was to wash the 
molyhdic precipitate twice ith 1 per cent nitric acid before washing with water. 
The method was found unreliable when free sulphuric acid and snljihate were present. 

The determination of the readily soluble phosphoric acid in Thomas slag, M. 
Gkklacu and M. PakShon (('hem. Ztg., 20 (1890), No. 11, pp. 87, 88). — Instead of Wag- 
ner’s solution, which contains bO gm. of citric acid per liter, 46 of which was neutral- 
ized with amriiouia, a soliilion containing 14 gm. of free acid and 4.0 gm. of combined 
a<*id was used with good results. With this solution the results agreed with those 
from the use of Waguei’s solution and required less rotation, one-half hour being 
suflicicut. 

The analysis of slag by the Wagner method, L. Gi:ani)icau (Jour. Agr. Prat., 
60(1896), Ao. 8, pp, 274, 276). — A letter to M. Grispo protesting against the adoiition 
of Wagner’s method exclusively for slags (»mitting tho determination of total phos- 
phoric acid. 

Analysis by volumetric methods of chlorids, hypochlorites, chlorates, and 
perchlorates, A. (^aknot (Compt. Rend., 122 (1896), No. 8, 449-454). 

Separation of solid and liquid fatty acids, L. i>ic Koninuu (Jour. Amer, Chem. 
8oc., 17 (1896), No. 9, pp. 740, 741). 

On the microscopic detection of beef fat in lard, T. S. Glabdinc# (Jour, Amer. 
Chem. 8oc., 18 (1896), ISo. 1, p. 189). 

Note on the bromin heat value of oils and fats, J. A. WiI/Son (Chem, News, 78 
(1896), No. 189(6 P- 87). — Tho author determined the heat of bromination of a number 
of oils and fats by tbo method of llebner and Mitchell (Anahjai, 1895, p. 146), and liiids 
the results to agree iu tbo main with those of the authors of the method. — B. W. 
KllAlOKE. 

Molybdie solution as a reagent, G. Mkilli' 2 Ke (Jour. Pharm. et Chim., ser. 6,1896, 
No, $, p, 61), — It IS stated that a solution which is widely applicable and will keep 
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many months without alteration may be prepared as follows: To 200 ec. of a 15 per 
cent solution of molybdate of ammonium solution add 20 cc. of dilute sulpliunc acid 
(1 to 1) and 30 oc. of pure nitric acid. This solution is especially useful in determin- 
ing small amounts of phosphoric acid and arsenic because it can be heated for a 
long time even as high as 100° C. without decomposition. 

A method for the standardization of potassium permanganate and sulphurio 
aoid, H, N. Mouse and A. D. Chambers {Amer. ('hem. Jour.f 18 {189G), No. S, pp. 
iiSS ). — Having a sulpJiuric acid of known strength, add to a given amount of it in a 
beaker a small quantity of hydrogen peroxid, run in the permanganate solution to be 
standardized from a burette as long as the color disappears. Add more peroxid and 
then more permanganate until about 50 cc. of tbe latter has been reduced, leaving in 
the solution a minute excess of peroxid. Titrate the acid remaining free with nor- 
mal ammonia with litmus as indicator. Calculate the permanganate in the amount of 
solution used by the equation 2KMnO|-f 5TI/b-f 3H.S(b— 2 MnS 04 -f HlljO-f .50> 
The same process may he ap[diod to the standard i/ation of a sulphuric ar*id solu- 
tion with a i)ermanganate solution of known strength. 

The measurement of colors of natural waters, A. Hazkn (Jour. Amer. (^hem. 
Soo., IS (189G), No. .t pp. 204-^73). 

An improved gas regulatoi, F. 1*. Dunnincjton (Jour. Amer. (Atem. Soc., V (189o)y 
No. 10, tip. 781-783, fig. 7). 

A new gas generator, K. P. Harris (Jour, Amer. Chem. Soc., 17 (1895), No. 10, pp. 
800, 8W, figs. 2). 

Novelties in extraction apparatus, M. 1Ia(}en (Chem. Ztg., 19(1895), No. 89, p. 
2003, fige. 3). 

A new safety distillation tube for rapid work in nitrogen determination, (\ 

G. Hopkins {Jour. Amer. Chem, Soc., IS (189G), No. 3,pp. 227-220, fig, 1 ). — The tube 
is designed for use in the Kjeldahl aiqmrutus. 

A convenient still for the laboratory, C. E. Wait (Jour. Amer, Chem. Soc., 17 
(1895), No. 12, pp. 017-919, fig^. I), 

The agricultural station at Halle, E. Saillarh (Ann. Sc\. Agron., aer. 2, 1896, I, 
No. 1, pp. 70-101). — Principally a description of methods. 

Report of Jonkoping County Chemical and Seed-Control Station for 1894, 
C. VON Feilit/J'N andC, O. von Porat (Jonkoping (Sweden), 1895, pp. 84). 

Report of Kalmar Chemical and Seed-Control Station for 1894, A. Attrr- 
BKRO (Kalmar (Sweden), 1895, pp. 20). 


BOTANY. 

On the adaptation of plants to an alpine climate, O. Bonnier 
(Ann. sci. wit. Hot,, ncr. 7, (lS!f/>), No. i-0, pp. 317-300. pis. 13, fitju. 

38 ). — The author has made an experimental study upon the anatomical 
and pliysiological changes induced in i)Jauts by transplanting them 
fi'om the plain to elevations up to several thousand meters ui»on moun- 
tain sides. Thirty-five orders of ]>laDt8, represented by about 90 genera 
and 120 Ri)ecies, wore subjected to the conditions of the experiment, 
which was carried on for about 10 years. The plan of the exiieriment 
was to divide the roots or root stocks into equal parts, plant in the 
same kind of soil, and expose them to the conditions found at various 
stations upon the Alps and Pyrenees mountiuns, examining them from 
time to time for imssible changes. Such changes as were noticed 
were attributed to more intense light, a drier atmosphere, and lower 
temperatures. 
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The author has given a of the remits shown bp his oTperi* 

ments as well as those of other investigators as follows: 

I. Modifications of form and structure. Under the effect of an alpine 
climate (1) the subterranean parts are relatively better developed than 
the aerial parts. (2) The rhi;comes and roots are but little modified, 
except that the vessels are smaller and the cork earlier developed* (3) 
The alhial stemj^ are shorter, more hairy, lie closer to the soil, are 
more spreading, and have shorter and fewer intemodes. (4) In general 
the stems have a tliicker cortex in proportion to the diameter of the 
axis cylinder; the epidermis is more cuticularized and its cell walls are 
thicker; often the epidermis is reimforced by layers of subepidermal 
cells; the tissues of tlie central cylinder are less differentiated. When 
bark exists it is usually thicker on branches of the same age. The 
secretory canals when i)resent are relatively, sometimes actually, larger, 
and the stomata are more numerous. (5) The leaves are smaller, except 
occasionally in siibalpine regions, more hairy, thicker in proportion to 
their area, often absolutely thicker, and are deeper green either by trans- 
mitted or reflected light, (fi) The assimilating tissues of the blade of 
the leaf are better adapted for the exenise of their functions; the 
palisade tissue is developed to a greater extent either by narrowing 
and elongating their cells or by increasing the number of rows of cells; 
the cells contain a greater number of chlorophyll grains of a deejier 
green color; the secretory canals are, as in the case of the stems, larger, 
either actually or relatively; less differences are noticeable in the 
e])idermis of the leaf than in the stem; however, it is generally better 
develoi)ed, especially on persistent leaves wdiere the protective subepi- 
dermal cells are well developed. The epidermal cells are usually 
smaller and the number of stomata greater in i)roportion to the unit of 
surface. (7) The petioles show modifications analogous to those shown 
in the stem, but are less pronounced. (8) The flowers are relatively 
much larger, sometimes actually so, and more highly colored, whether 
due to chromoleucites or substances dissolved in the cell sap. 

The author found in experiments with Teucrium tJiat modifications 
in form and structure that were accpiired by a jdant removed from the 
plain to the mountain, or vice versa, would disaiipcar in the same time 
if restored to its former climate. 

II. Modifications of functions. (1) If a idaiit grown at an elevation 
be transported immediately to the level of one grown upon the plain, 
for equal surfaces and under the same conditions, the assimilation and 
chlorovaporizatioii are greater for the leaves of the alpine plant (2) 
If the same comparison be made of the respiration and transpiration 
taking place in darkness, for equal weights of plants these functions 
will liave about the same intensity, or may be slightly less in the case 
of alpine plants. 

On the asaimilation of nitrogen from nitrates and ammoninm 
salts by phanerogams, Y. KimmiT a {College Agr.y Tohyo^ Japan^ 
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^ jSTo. 4, pp. S00^J^J9 ). — The author givea a preliminary report of 
his investigations as to the form in which the nitrogen of ammonium 
salts is stored up when these salts are absorbed in greater quantity 
than that required for the immediate use of the plant Experiments 
were conducted with barley and maize, by which it was shown that the 
nitrates can be stored up as such, while the excess of nitrogen originally 
in the ammonium salts is stored up in the form of asparagin. 

On the consumption of asparagin in the nutrition of plants, Y. 
Kinoshita (OoWedjfc Agr.^ Tokyo^ Japm^ BnL^ voL 2^ No, i^pp. 196-199), — 
That aspaiiA^in is formed by the detiomposition of proteids in plants has 
been frequently investigated, but the study of the regeneration of pro- 
teids from asparagin has been somewhat neglected. The author takes 
exception to the statement of 0. O. Miiller ^ that this j)rocess can take 
place only in the light during the processes of assimilation in the green 
loaves. Examples are given of the forinatioii of proteids and proto- 
I)lasm in (*omp]ete darkness, as is the case with mold fungi, bacteria, 
etc. The author considers the relative ainonul of glucose or other 
suitable material as the most decisive factor in the transformation of 
asparagin into ])roteids. Shoots of soja bean, which are very rich in 
asparagin, were grown in darkness in solutions of calcium sulphate 
containing either methyl alcohol, glycerol, or glucose, and the .amount of 
asparagin determined. Examinjitions were made for the presence of 
dissolved reserve albumen, and it w’as found that the decrease of aspar- 
agin was coincident with an increase in the amount of dissolved proteids. 

The conclusions of tlie author show that methyl alcohol as well as 
gly(‘erol can serve for the regeneration of proteids from asparagin, and 
that the process can go on in ])erfect darkness. 

Does hydrqgen perozid occur in plants? rl. Oho {College Agr,^ 
Tokyo^ Japafij Bul,^ roL 2^ No, pp. 220 - 221 ), — The author reviews the 
work of A. Bach^ and others relative to the existence of hydrogen per- 
oxid in living plants, lie subjected 21 sx>eeies of plants to the same 
treatment .as that described by Bach, and in U cases obtained a slight 
reaction j but he thinks that the coloration given can very probably be 
secured only in those cases where the leaves had been partially killed 
by the oxalic solution, and thus certain easily oxidizable organic matters 
had been made able to leave the cells by osmoKsis. These might by oxida- 
tion in the presen<‘e of auiliii oxalate yield the colored products. The 
author doubts whether Bach observi'd the reaction in leaves that had 
remained alive in all parts. 

On the reserve protein in plants, il, Daikuhara (College A^r., 
Tohyoy Japanj Bul,^ iwl. 2y No, i^pp. lS9-19t )), — This paper is in contin- 
uation of a former one upon the same subject.^ As all the material 
studied in the previous paper had been collected in the spring, it 

^Landw. Vers. Stat., 33, p. 11. 

sCoiapt. Rend., 119 (1894), pp. 286, 1218 (E. S. R., 6, p. 615). 

^College Agr., Tokyo, Japan, Bui,, voi, 2, No. 2, pp, 79-96 (E. S. R., 6, p. 387). 
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occurred to the author that it would be iuteresting to examine the 
materia] collected during the fall. It was also desired to test leaves of 
evergreen plants and a number of fruits for the presence of reserve 
protein. All the material studied was collected during the mouths of 
October, i^ovember, and December. 

The general result of the examination shows that objects not contain- 
ing any active albumen as reserve material in the spring also show 
none in the autumn, and that most objects yielding positive results in 
the spring yield the same to a luodiiied degree in the autumn. The 
results obtained by the examination of 22 orders reprcjfiftted by 87 
species are given in tabular form. 

Introduction to the study of fungi, U. D. Halsted {Soiem^e, w. {189(1), No, 

62, pp, SG7, 868). — A review is given of a recent w orl\ by M. C. Cooko upon this subject. 

Investigations on the Hemibasidii, O. Hkekelo {VrtterHuvhungen au8 dem 
Geaamtgehiele der Mgkoloyie: Nll,pp. sail, pU, 7 ; abs. in CenthL Hakl. und Par, Allg,, 
2 {1896), No. J-8, pp. 79-91). — This is in coutinuutioii of the author’s studios on the 
smut fungi, about tiO forms being <*ritica]ly examined. 

Morels and their allies, G, 11. Hu ks {Am drag liaUetin, 4 {1896), No. 2, pp. 18-16, 
figs, 10). 

Mucor and Trichoderma, P. VuiLLEaMiN {dompt. Hend., 1 !2 {1896), No, 8, pp, 

288-260). 

The soap bush (Sapindus utilis), L. Trahvi' {JiuL Agr. Alger, et Tm 'me, / {1898), 
No, 14, pp. 318-324). 

Flowers and insects, C. llonKirrsoN {Bot. Gnz., il {1896), No. ?, pp. 72-81 ). — 
Notes are given of the insect visitors observed to fr<‘quout Polygonum, ])irca, 
Euphorbia, Halix, and Iris, with copious bibliographical references. 

On the physiology of Drosera rotundifolia, C. Coukens {Bot. /Ag„ 8i {1890), No. 

2, pp, 21-28), 

On the significance of fecundation among UredineeB, SaJ’Pin-Thoufky {Vompi, 
•Bend., 122 {1896\ No. 6, pp. 333-338). 

Germination of Uredo and Erysiphe spores in various .culture media, 

F. RAXJrn {Inaag. IHhh. Gottingen, 1898). 

On the development of the root systems of leguminous plants, V. Fiiuwiutu 
{Borsch. Geh. agr. Phgn., 18 {1898), No. 8, pp. 461-479), 

On the development of the parasitic Exoasceae, K. GitESKNiiAOKN {Flora, 81 
{1895), p. 207 ; abs. in Hedwigia, 38 {1896), No. 1, liepert., pp. 19, 20). 

The energy of the living protoplasm, O. Eoew {College Agr., Tokyo, Japan, Bui., 
vol. 2, No. 4, pp. 1 59-188). — The author continues his studies on this subject, the chaji- 
ters here given being upon the chemical activity of living cells and upon respiration. 

On the ascent of sap {Gard. Vhron., ner. .1, 19 {1896), No. 478, p. 236). — An editorial 
criticism is given of a paper upon this subject by H, H. Dixon and J. Joly in Proc, 
Boy. Soc., 87 {1894). Their explanation is considered inadotpiato. 

Experiments on the nutrition of green plants with methyl alcohol, tartaric, 
malic, and citric acids, IG Hakti.eb {Inaug. T)m. Erlangen, 1895, pp. 24; aha. in Bot. 
Cenibl. Beihe/t, 8 {1898), No, 7,pp. 490, 491). — The author found that under certain 
conditions meth.N I alcohol can be converted into starch by algte, beans, and maize, 
but in itsell’ it is not a suitable food material. Better results, however, followed the 
use of dilute acids. 

Concerning the presence of pectase in plants and the preparation of this dia- 
stase, G. Bertuand and A. MALLf^VRE {Compt. Bend., 121 {1895), No. 21, pp. 726^728, 
and Jour. Boi. France, la {1896), No. 3, pp. 37-41; abs. in Bui. Soc. Chitn. Paris, 15-16 
{1896), No. 1, pp. 31-33; and Chem. Ztg., 19 {1895), No. 100, Bepert., p. 394).— K list is 
given of about 40 phanerogams and 5 cryptogams which were examined by the 
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nuthors. Peotase is found to be extensively distributed^ being most abundant in the 
leaves^ and it is probably distributed by them to other parts of the plant. 

On the coloration of the tissues of the juice of certain mushrooms on expo- 
sure to the air, E. Boukqitklot and G. Bbrtrano (Jour. Pharm, et Chim., 3j 1896^ 
No. 4^ pp, 177-’183). 

On the honeydew of leaves, O. Bonnier (Compt. Rend.f IBZ (1896)^ No. 6, pp. 
SS.'j-388). 

Concerning the absorption of light by marine algae, N. Wiu.e (Piol. (kntbl.^ 
lS93y No. 14; aha. in JJof. Cenill., 8/ (/898), Jly No. r>y pp. 74y 78). 

Concerning the root tubercles of soja beau, (>. Kihciiner (Cohn^K Tteitr. Biol. 
PflanzeUy 7 (1898) ^ pp. M-.'i.Uy pL 1 ; aha. in Penthl. Ball, und Par. Alhj., i (1898), 
No. pp. 90 y 97). 

White mustard as a nitrogen assimilator, S. Koavekski (Inaug. Bias. UnlUy 
1898; aha. in Hot. Onihl. Beiheft, 8 (ISO^y), No. 7, pp. 8J9y 84(1). — The author reviews 
some of the extensive literature on nitrogen assimilation, and from his ex])eriment8 
concludes that white mustard can not assiiiulate (‘h^mentary nitrogen. 

Australian fungi, D. M(’Ai>i*ine (J/fl. (iaz. N. S. Wahsy c (1898)y Non. i/, pp. 782- 
788 ; 12y pp. 880-887y pla. J). — ])escri 2 )tions and critical notes are given of 24 species 
of fungi, most of which are new. Most of the n«n\ species belong to the rredinea^ 

Plant breeding {(iard. Chron.y arr. 19 (lS90)y No. 4Si>, p. 300). — An editorial 
review is given of L. II. Bailey’s recent work upon this subject (E. 8. R., 7, p. 502). 

On the evolution of cultivated plants, M. T. Masters (Nahirey 83 (18.90 )y No. 
lS7Sypp. SOSy 304). — A review is given of Plant Breeding by L. 11. Bailey. 

On the use of oxalic acid in preserving the color of dried plants, J. H. SciinoE- 
DEK (Amer. Jour. Pharm. ^ OS {I890)y No. pp. 132-134). 

Report of the botanist, A. lb Sr.LUY (Ohio Sla. Bpt.y 1894, pp. Xfj-XLII). — A 
brief statement is given of tlie work projected and accom]dished during the ]>rovion8 
year. 

Report upon some Mexican Umbelliferse, .1. M. (\>ri.TER and J. N. Rose ( U, S. 
Dept, of .ifjr.y IHriaion of Botanii, ('onirihntions from the U. S. National Ilcrharinm, vol. 
3y No. 8y pp. 289-3((!(y pja. 0). — (’ritical notes and descriptions are given of some 
Mexican rinhellifer.’c, mostly from the State of Oaxaca, collected by 0. 0. Pringle 
and E. W. Nelson dining ISJM. 

Descriptions of plants, mostly new, from Mexico and the United States, 
J. N. Rose ( r. S. Jhpl, of A gr.^ IHxlaion of BolanUy Contrihuliona from the [\ 8. 
National llerharinniy xwl. S. No. 8,pp, 311-3 23y pin. 0 ). — Descriptions of new species 
of plants from miscellaneous collections together with critical notes upon others are 
given. The paper also contains deseriptiems of new species of MaJvacea* by E. G. 
Baker and of Cucnrbitacea* b\ A. (^ognianx. 

Herman Hellriegel, his life and his work, 11. WiLFAurn ( Landw. Vera. Staf., 40y 
No, 6’, pp. 441-480y pi. 1), — An account of the life and work of 1lu‘ late director of the 
Bonihurg Exiieriment Station, so widely kuoAvn for liis discoA cries in connection 
with the nitrogen assimilation of logniues, prepared h\ his first assistant in this 
work. A picture is given of Professor Hellriegel and a list of liis published papers. 


FEEMENTATION— BACTERIOLOGY. 

On the presence of a glucose-forming and the absence of a 
saocharosennverting enzym in malt, E. Krobeb {Ztscfir. Bramv.^ 
1895j No. 18^ p. 337 ; ahs. in (Jhem. Zfg.., 19 (1895)^ No, 88^ Repert.., p. 
3fi9 ). — Lintner observed that dextrose was formed by the action of malt 
extract or precipitated diastase on starch. As Morris has denied the 
presence of glucose in malt, the author undertook an investigation to 
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deteninue the presenee of a dertroee^formmg in malt and th^ 
conditions under which it acts. The results were as follows; 

(1) Malt contains dextrose, sucrose, probably levulose, but no 
maltose. 

(2) The absolute and relative amounts of dextrose and sucrose are 
very variable. 

(3) 111 malt extracts (prepared at and 65^) no ferment which 
inverts sucrose was found. 

(4) Malt oonlains a dextrose- forming ferment which seems to act 
most energetically at 

(5) Roasting changes the reducing sugars in malt to x)roducts having 
a smaller reducing power. — w. h. keitg. 

On the enzyms of some yeasts, E. Kisohee and 1\ Lindnee 
( Wocliemclir. Brmerei^ p. 959 ; ahs. In Chon, ZUj,^ 19 (1895)^ 88^ 

Bepert,^p. 331 j and in Centbh Baht und Par, Allg,, / (1895)^ Ko, 25^ pp, 
889,f 890 ), — The bottom yeasts (type Erohberg and Saag) contain an 
enzym which breaks up melibiose, while the surface yeasts of the same 
type have no aiipreciable action. As the latter contain considerable 
invertiii, this result was a direct contradk‘tion of Scheibler and Nittel- 
maier’s statement that melibiose is comidetely split up by the continued 
action of invertin. The experiments were therefore repeated, and it 
was found that even large amounts of very active invertin had no action 
on melibiose.— w. H. kkug. 

Practical studies in fermentation, E. 0. Hansen, translated by A. K. Mili.fu {New 
York : 8pon tf* ChamherJabiy ISOO), 

Concerning the fungi which form the transition between the molds and 
Saccharomycetes and those which appear in malt, A. ,J0r<;kn8EN {Centhh Jiakt, 
und Par, JUg., ^ (1806), No. il-44). 

The rdle of bacteria in nature, G. Frank {Jahrh. Nassau, rereins Naturkunde^ 4S 
(2805), pp, l-H; ahs, in Centhl, Jiakt. und Par, Ally., 3 (1800), No. ^3-3, p.78 ). — A pop- 
ular article on the presence and importance of bacteria in nature. 

The relation of bacteria and their toxins, E. Klein {Lancet, 1805, Jan. 5; ahs. 
in Centhl, Pakt. und Par. Med,, 70 (1806), No, S, p, 207). 

Bacteria on gram (Deal, landw. Presse, 33(/80(»), No. 25, p. 2^1 ). — Popular notes 
are given of tbo danger to man and beast from bacteria cari'ied on grain from one 
country to another. 

A simple method for bacterial examination of the air, P. Miqttkl (Ann, Mier,, 
7 (1895), p. 103; ahs. in Centhl Bakt, und Par. Med., 20(1890), No. 8, pp. $90, $97). 

A review of the works on bacteria and fermentation published during 1892, 
L. Bovtuovx (Ihv. g(^n. Hot., 7 (1805), Nos. 77, pp, $1G-$32; 78, pp. $70^277). 

On the study of the micro-fungi, W. Thomson ( Internal Jour, Miot*. and Nat, 
Sd., ser. 3, 5 (1895), No. 28, pp. 360-381, pi. 1), 

On the biology of Bacillus ramosus, a schizomyoete of the Thames River, 
H. Marshall Ward (Proc. Hog. Soc.,58 (1895), No, 351, pp, $66’^G8). 

Concerning a uitiogen-forming baoiUus growing on gelatin, R. Burri and 
A. Stutzbr (Centhl Bakt. und Var, Ally,, 1 (1805), No. $0-21, pp. 721-740), 

Concerning the relation of Proteus vulgaris to the ammoniapal deoom- 
ppeition of urea, A. Brodmeier (Centhl Bakt. und Far, Med., 18 (1895), No, 1$-1$, 
pp. 38(hS91, 
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On the oheracterleatioii of Bnolatuc’e Tyrothrix epp.— their varlabUlty and 
relation to peptoxiiziug and lactic acid bacteria, W. Winkixb {C 0 »ihl. Bakt, und 
Per. Allg,, 1 {1895), Nos. 17, pp. 609-619; 18-19, pp. €57-674, pis. 8). 

The mineral nourishment of the lower fungi, H. Malisch {Sitsungsher. TcgX. Alead. 
wtssensch. Math, natur. Classe Wein, lOS {1894), No. 8, pp. 554-574). 

On the resistance of the spores of bacteria to humid temperatures of 100^ 
C. and over, P. Miqufx and E. Zaitbaye {Ann. Micr., 7 (1895), Nos. S, pp. 110-188; 
4,pp. 158-170). 

The use of pasteurization to prevent the after-fermentation of wine In the 
bottles, C. Schulze {Landw. Jahrh., 84 (1895), No. S,pp. 40S-4SS). 

Studies on the effect of organic acids on alcoholic fermentation, F. Lafar 
{Landw. Jahrh., 84 {1895), No. S, pp. 445-474). 

Concerning the origin of alcoholic ferments, A. .Tokobxsen {Ber. Oiihrungs. 
Lah. Copenhagen, 1895; abn. in IMwigia, 84 (1895), No. 5, Itepert., pp, 158, 158). 

Concerning the granulation of yeast cells, S. Eiskxscihtz (Centbl. Balt, nnd 
Par. AUg., 1 (1895), No. 18-19, pp. (774-680). 

Sxperimental studies on the variation of yeast cells. K. C. Haxhkn (Ann. Bot,, 
9 (1895), No. 36, pp. 540-560). 

A new enzym of yeast, A. Bait Ztg., 10 (1895), No. 83; aha. in Cenihl. Baht, 

und Par. AlJg., 1 (1895), No. L*5,pp. S87-S89). 

Preliminary note on sake yeast, K. Yabk (College of Agr., Tokyo, Japan, Bui., 
vol. 8, No. 4, j}p. ^^19, i42 ()). — The author has inailo invosti^ations of the fuiigiia causing 
the alcoholic iermcutation iu boiled rice, and concludes that the sake yeast is not a 
stage of development of Kurotium, but a distinct species. 

experimental investigations on the supposed metamorphosis of Aspergillus 
oryzse, A. KlOoker and H. ScHiONXiNti (Cenfhl. Baki. nnd Par. AUg., 1 (1895), No. 
28-'28,pp. 777-7cS2). 

A study of Aspergillus oryzae, E. 8orrei. (Compt. Bend., 121 (1895), No. 85, 
pp. 948-950), 

On the endospore formation and general description of a red yeast, A. P. 
SwAX (Cenihl. Bakt. und Par. Allg., ? (1890), No. 1, pp. 1-1 1, figs. S). — A study is given 
of Sacoharomyoes roseus. 

Fractional fermentation of sucrose by pure yeasts, Hikpk (Jour. Federated fnsl. 
Brewing, 1895, p. 288; Woehennehr. Brauet'ei, 1895, p. 983; ahs. in Chem. Cenihl., 1895, 
11, p. 934). 

On the fermentation of cellulose, V. Omelianski (Compt. Bend., 121 (1S95), No. 
19, pp. 653-655; Jour. Phar. et Chun., ser. 6, 15 (1895). No. 12, pp. 554-558). 

A study of some gas-producing bacteria, A. A. Bkxxk'it and E. E. Pammel 
(Jour. Amer. Chem. Soc., 18 (1890), No.2,pp. 157-100, fig, 1), 

Preliminary note upon the structure of bacterial cells, H. Wa(}ER (Ann. Bot., 
9 (1895), No. 36. pp. 059-601). 

The formation of bacterial colonies, H. Marshall Waiii> (Ann. Bot., 9 (1895), 
No. 36, pp, 653-657). — Tlio author tliinkH variations in form, rate of growth, size, 
color, etc., in plate cultures are subject to slighter changes in gelatin and enviroumeut 
than hitherto recognized. Regarding water as tlie medium, a bacillus may have 
stamped upon it such differences that plate colonies may differ widely with season 
or length of time the germ has been isolated. Owing to these variations, it is often 
difficult to recognize species, etc. 

Concerning bacterial colonies, M. Jeiunow (Centbl. Bakt. und Par, Allg,, 2 
(1896), No. 1, pp. 11-21, figs. G). 

Conoeming the liquefaction of gelatin by fungi, C. Wehmer (Chem. Zig., 19 
{1895), No. 91, p, 2088; ahs. in Centbl. Bakt. und Par. Allg., 2 (1896), No. 2-3, pp. 
92-96). 

BodubiUty and activity of soluble ferments in aloohoUo solutions, A. Dastrb 
Compt. Bend., 121 (1895), No. 24, pp. 899-901). 

15709— No. 8 3 
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The influence of lecithin on the growth and multipUoatiou of orgsaniatne, 

B. Danilesky {Compt Mend,, 131 {1895), No, 37, pp, IW-^WO), 

On the action of benzin on microdrganisms, A. Cuassevakt (Compt, Mend, Moo, 
Biol, 1895, No. 39, pp. 698, 699), 

A contribution on the use of formalin, G. Burckhakt) {Centhl. Baht, und Par, 
Med,, 18 (1895), No. 9-10, pp. 357-364), 

A method of hermetically sealing cultures of bacteria, C. F. Dawson (Amer. 
Micr, Jour., 16 (1895), No, 10, pp. 333-324). 

Concerning the use of soja beans for fungus culture media, M. Miyoshi (Bot, 
Mag. Tokyo, 9 (1895), pp, 361-365). 

Staining Bacillus tuberculosis in milk (Jour, Amer. Micr, Soo,, 17 (1896), No, 
1, p. 40 ). — The mothod coiisistH of adding to a drop of milk on a glass slip 2 or 3 
times its bulk of a 1 per cent solution of sodium carbonate. The mixture is to be 
well stirred and slowly dried over an alcohol dame. The subsequent treatment is 
that for ordinary staining. 

A new tube for the culture of anaerobic microbrganisms, F. Jean (Jour. Amer. 
Micr. Soc,, 17 (1896) No. 1, pp. 8, 9, Jig. 1), 

A handy contrivance for sterilizing fluid culture media, R. Kuetz (Gew/?>/. Bakt. 
und Par. Med., 19 (1896), No. 2-3, pp, 73, 74, fig. 1). 

A new sterilizer, 11. Buriu (Centhl. Bakt. und Par. Med., 18 (1895), No. 25, pp. 783, 
784, fig. 1). 


METEOROLOGY. 

Meteorological summary for Ohio, 1894, G. A. Patton (0//to f^tn. 
Buh 58, pp. 117-127 ), — NotcH on the weather and tabulated daily and 
monthly snmniarios of observations at the station on temperature, pre- 
eipitation, cloudiness, direction of the wind, etc., are given; and for 
comparison similar data for previous years and tor other parts of the 
State are added. The following is a summary of results: 

Summary of meteorological ohservaiiont*. 



Ft»r tin' o\j>oriniont alntion 

For the State. 


1894 

For 7 years. 

1891 

J*'or 1 2 > 

TcmjHTature : 





Moan 

50. 5 

49. 3 

52.40 

50 00 

ili^lu^Ht 

98 (July 19) 

99 (Ang.8,’91) 

105 (July 18, 19) 

108 (July 18, ’87) 

LowoBt 

—7 (1)00.28) 

-20 (Jan .20, ’92) 

-27 (D»c.29) 

—34 (Jan. 25, ’84) 

liaiigo 

105 

119 

132 

133 

Mouii daily lanpo... 

22.9 

20 1 

23 

20. 3 

(}r<*atost(laiJ> raiigo 

45 (July 31) 

46 (July 7, ’92) 

60 (Oct. 10) 

CO (Oct. 19. ‘94) 

boast daily range . . 

4 (Dec. 1, 2.3) 

2 (Jan. 6, ’89) 

1 (Feb. 7) 

0.5 (Dec. 23, ’83) 

Clear daj h 

127 

115 

138 

115 

Fair days 

154 , 

120 

126 

124 

Cloudy days 

84 

114 

! 101 

128 

Das a fain foil 

liainfall (InehoB); 

130 

127 

100 

128 

Total 

Groatcat monthly .. 

Leaat monthly 

Moan daily 

30. CO 

4. 41(^fay) 

0 70 (Aug.) 

40.14 

7. 89 (June, ’92) 

0. 87 (Oct., ’92) 

29.76 

' 

0.08 

sw. 

1 

38.52 

0.105 

SW. 

Direction of wind 

NW. 

S. 


Frost, how and when to prevent injury, W. II. Hammon (California Fruit 
grower, 18 (1896), No. 6, pp. 102, 103). 

The diurnal oscillation of atmospheric pressure at the Peruvian stations 
of Harvard College Observatory, S, J. Bailey (Amer, Met, Jour,, 13 (1896), jyb^ 
11, pp, SS1**SS5, dgme. 4), 
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The phyeioax phenomena of the upper atmoapherei A* Cobnu {Bev, Sex, 8er, 
4, 6 {1890), No, 7, pp, figs, 8), 

Cyolonea and antiolones, H* A. IIazen (Jmer, Mei, Jour., 12 {1890), No, 11, 
pp, $86^851, dgm, 1), 

Third ascension to the observatory of Mont Blanc, J. Janssen {Uev. Svi., scr. 
4, 5 {1896), No, 9, pp, 257-259). 

The observatory on Mont Aigonal, U. Fabuk {Compt. Bend., 122 {t89b), No. 9, 
pp. 65S-656), 

The measurement of temperature at distant points, C. F. Mahvin {Amer. Met. 
Jour,, 12 {t896)y No. tl,pp, 359, 300). — A note on a form of electrical tlieriiiomoter 
identical with that of EHchouhaj^en described by Hamer in an earlier number of the 
journal, which is claimed to have been used by the Uiiit(‘d States Signal Ollico 10 
years before Eschonhagen^s apparatus was described, 

AIE—WATEE— SOILS. 

On the percentage of argon in the atmosphere and respired air, 

A. KellAS {Proc, Roy, )Soe,j 59 (1S9())^ No, pp, 69 ), — Using a 
method by wlii(*h the presence of water wavS avoided, the amount of 
argon in atniuspheri<*, air w as redetermined. One hundred eubie centi- 
meters of air was found to contain 0.937 ee. of argon. Urom this it was 
calculated that 100 ec. of mixed atmospheric nitrogen and argon con- 
tained 1.180 cc. of argon. 

Air was analyzed before it was breathed and found to have the 
normal composition, i. e., 79.02 iier cent of nitrogen and argon. Air was 
breathed over and over for 10 minutes by a man and was then found 
to contain 80.90 per cent of nitrogen and argon. The amount of argon 
in respired air was d<‘termined, and 100 cc. contained 0.980 cc. of this 
gas. One hundred cubic centimeters of nitrogen and argon from 
respired air was found by calculation to contain 1.21 cc. of argon. Tliis 
percentage is a little larger than that in normal air. 

In the aiithor\s opinion two suppositions are possible to account for 
the slight increase in argon: (11 Either it is due to the fa(*t that tJie air 
was coulined over water during breathing, or (2) a greater amount of 
argon is given off from tlie blood than is absorbed. The Ibiiner suppo- 
sition is, iu tlie author^s opinion, the more probable, and the conelusioii 
is reached that “ argon, like free nitrogen, plays no important part in 
the animal economy save as a diluent.’’ 

On the amount of ammonia which hydrochloric acid will 
absorb from the atmosphere in the course of a year, K. IIeinjikui 
(Zweiter Ber. landw. Vers, Ntat, Rostock^ 189 1^ pp, 10-18), — The experi- 
ments on this subject were made In the following manner; In a glass 
vessel 5 cm. high and 10 cm. in diameter 20 per cent hydrochloric acid 
was plac^ed and left exposed to the air for one month. The vessel was 
protected from rain by a cover, which permitted the free access of the 
air. The vessel was placed in an open held 42,5 meters from the experi- 
ment station building and distant from other houses about 1,000 meters. 
At the end of each month the hydrocthloric acid was evaporated to dry- 
ness and ammonium cblorid determined iu the residue by means of the 
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Knopf azotometer. The results show that the total amount of nitrofen 
absorbed daring the yeai* was 24068 mg., but that the amounts varied 
widely in the different seasons of the year, the highest amount being 
obtained in June, 4.061 1 the lowest in February, 0,864. For the diflfer- 
ent seasons the following amounts were obtain^: December, January, 
and February, 2.912 mg.j March, April, and May, 6.712 mg.j June, 
July, and August, 9.766 mg.; Sei)tember, October, and November, 
4.678 mg. The total amount found for the year is much smaller than 
that reported by Schlcissing. But the latter made observations only 
during a few weeks in the warm season. 

There was no indication, as Schlossing has suggested, that the ammo- 
nia of the atmosphere is in any way influenced by the proximity of 
water, for when the wind was blowing from the direction of a large 
body of water there was no increase in the amount of ammonia absorbed. 

The microscopical examination of water, W. J. Dibbin {Analyst^ 
21 (1H96)^ No. 23Sj jp. 2 ). — The author discusses the importance of the 
microscopical examination of the sus])endod matter in drinking waters 
and describes his own method of collecting the suspended matter and 
examining it. The results of a number of chemical analyses of waters 
and microscoi)ical examinations are given. — b. w. KiLaouE. 

Note on the behavior of hippuric acid in soUb, K. Yoshimtira 
(College Agr.^ TolcyOj Japan^ Buh^ rol. 4?, No, 2, pp. 221-~223), — Experi- 
ments are reported on two soils, one a clayey soil, the other volcanic 
aslies containing 8 per cent of humus and 8 to 11 i)er cent of oxid of 
iron, and both almost free from calcium <‘arbonate, which showed that 
“hippuric acid and its sodium salt are not absorbed by the soils tested. 
Decomposition of hipi)urate8 proceeds more quickly in the surface soil 
than in the subsoil; this decomposition is attended with liberation of 
ammonia and is chiefly dei)endent upon the action of micrococci,^^ 

The depth of the surface soil and its relation to various agricul- 
tural operations, R. Heinrich (Z welter Ber, landw. Vers, Stat. EostoeJCj 
189i, pp. 35~-43 ), — Galvanized iron boxes 40 cm. deep and 30 cm. square 
were tilled with a poor sandy soil. Two of the boxes were unmanured, 
2 were liberally manured with a complete fertilizer, which was only 
mixed with the upper 10 cm. of the soil; 2 received the same fertilizer 
mixed to a depth of 20 cm. y and 2 the same fertilizer mixed to a depth 
of 40 (;m. l^'he concentration of the plant food furnished in the differ- 
ent fertilizers was in the ratio of 1, and i. Oats and lupines were 
gi'own 111 these boxes with the following results: 

JSffect of the concentration of fertilizer eolutione on the growth of plants. 



Without 

Fertilizer roncentration. 


fertilizer. 

1. 



Gate, straw, and chaff 

Gaia, grain 

Yellow lupines, straw, and hulls 

Yellow lupines, seed 

Grams. 

12.1 

10.1 

107.8 

80.8 

Grams. 

60.1 

46.0 

76.3 

22.6 

Grams. 

52.0 

38.8 
128.1 

88.9 

Grams. 

47.6 

».8 

146.1 

40.8 
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The following conolasions are drawn fSpom these results: 

(1) The nutrition of plants is best secured when the plant food in the 
soil and in the water is of a particular degree of concentration. 

(2) The productiveness of the soil depends upon the concentration of 
the plant food and not upon the absolute amounts present. 

(3) Where a small amount of manure is available the greatest returns 
will be obtained by applying it as top dressing, provided the weather 
conditions are favorable, since by this means the greatest concentration 
of plant food is secured. 

(4) Deep culture without increased manuring is injurious, since by 
this means the concentration of the plant food is lessened and the 
nutrition of the ])lant is interfered with. 

(5) Deep culture with an increase of the concentration of the plant 
food increases the yield. 

Investigation of Courland soils, (1. Thoms {Beilage Dnna Ztg.j 
J895j Ms. 205^ pp. UUliS; 211, pp. 217, pp. The 

results of a study of a third series of 14 Courland soils in continuation 
of work previously published (E. S. F^., 6, p. 513) are here reporte<l and 
tend to confirm the conclusions drawn from the earlier investigations. 
Additional points of minor importance, brought out by the more recent 
researches, are that the magnesia as well as the phovsphoric acid stands 
in direct relation to the i)roiluctivenoss of the soil, the average water 
content of the poor soil is higher than that of the better class, and the 
absorptive power of the subsoils for ammonia was invariably greater 
than that of the surface soils. In the valuation of the soils based upon 
chemical examination the medium and imor soils stand equally high 
but considerably lower than the good soils, thus emphasizing the 
importance of taking the physical properties of a soil into account in 
judging its agricultural value. 

The past, present, and future water supply of London, £. Franklanp (Chem. 

73 {189G), No. miy p. 99). 

London water supply, W. Cookks and J. Dewau (Chem. News. 73 (1896)^ No. 
1884 fp. 4; and No. 1889^ p, 63 ). — Report of the composition and quality of the water 
supplied to London during November and December, 1895. — n. v . kilgorb. 

On the reduction of ^trates in arable soil, £. Ureal (Ann. Agron., ^2 (1896), 
No. 1, pp. 32-37). — The results of the work hero rcpoi’tcd confirm WagneFs conoluBion 
that manure may exert a denitrifying action in the soil and indicate that this is due 
to the action of the denitrifying organisiuH found by the author to be generally 
present in straw and similar suhstances (E. S. R., 8, p. 916), which are used in large 
quantities in manure. Nitrification in the soil was almost entirely checked by irriga- 
tion with a water extract of straw. It is suggested that the contrary results obtained 
hy Pagnoul may be explained by supfiosing that the addition of the large amount of 
manure so accelerated the action of the nitric ferment that the infiuenco of the 
denitrifying ferment was masked. 

Moorlands and their culture lu Bavaria, A. Baumann (Torexl. Naturtv. Ztschr,, 3 
(1896), No, 1, pp. 13-32, pie. j?).— Remarks on origin, flora, and redemption. 

Moor culture at Meilgaard (Denmark), L. JOrobnsen (Tidekr, LandSkon., 14 
(1893), pp. 469-501). 

I Moor Ottlture in Denmark (Tidekr. LandUkon., 14 (1895), pp. 660-696), 
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Steppes, deserts, and alkali lands, E. W. HtLOARp (Pop. Monthly, 1896, 
Mnr.fPp* 602--61(>, 2}h. S), 

Analyses of soils from Lake Temiscamingue district, A. E. SntTTTLKWORTH 
(Ontario Affl. College and Expih Farm IlpU 1894, pp. $4, .95).— -A complete analysis of 
a clay soil and a partial analysis of a humus soil. 

The influence of the evolution of sulphuric anhydrld on the soil and on agri- 
cultural production, A. Damskaux (Ann, Sci. Agron., eer, 1896, 1, No, 1,p, 1^1), 

Studies of plant growth as related to aeration of the soil, L. Maxoin (Ann, M, 
Agron,, ser, 8, 1896, 1, No, 1, pp. 1-68, fige. 8.) — ^The studies were confined principally 
tr) the parks and promenades of Paris. 

On the ciroulation of air in the soil, P. P. l)Ein':RAix and E. Demoubsy (Compt, 
Fend., 1^2 \^1896), No. 3, pp. 109-112), — It is explained that the soil is composed prin- 
cipally of small aggregates of sand ceniented together by clay flocculated by lime. 
Free circulation of air and water is assured to the ext<‘nt that those aggregates resist 
the ))nddUug action of rain. When the aggregates are broken up the soil becomes 
impermeable. The corrective for this oouditiou is the application of lime, marl, or 
other calcareous manure. 

The fixation of the dunes of Sahara, P. Privat-Desciianel (Few ScL, ner. 4, 5 
(1896), No. 9, pp. 276, 276). 

Reclaiming sand barrens (Forester, ? (7896), \o. 2, p. 20). — A reprint from the 
Northeastern Lumberman is given, in whi< h is stated the i>rogre8s made in reclaiming 
the sand barrens of Cape Cod, Massachusetts. 


FEBTILIZEBS. 

Investigations on the determination of the fertilizer require- 
ments of arable soils and cultivated plants, (i. LiKBSonKR (Jom\ 
Landw.^ 43 {1S9 /j)j No. 1-2,, pp. 49-216). — After a Roinewbat detailed 
discussion oi* methods of field experiment and a review of the work of 
different investigators in this line, the author reports the results of 
pot and field experiments at Gottingen and field experiments with fer- 
tilizers in a number of different localities on oats, barley, wlieat, rye, 
potatoes, peas, beans, and beets. The general conelusion is drawn that 
field exi)eriinents, even on small plats from 1 to lA ares' in size, are 
capable of showing, with considerable degree of acTuracy, the fertilizer 
requirements of different soils and plants, but that such experiments 
should, as a rule, be {iccom])anied by parallel exi)eriments in pots, in 
which the different conditions affecting the i)lant growth are under 
better control. The exi)erience of the author indicates that pot experi- 
ments properly conducted give results from which practical conclusions 
in many cases may be safely drawn. It is true that the conditions are, 
as a rule, siicli that the results are exaggerated, and the experiments 
have not the same value for popular instruction as field experiments. 
If the former are not carefully conducted — for instance, if excessive 
amounts oi* water are used — the results may be rendered practically 
worthless on account of their abnormal character, due to the large 
amount of fertilizing material which the water dissolves from the soil 
and furnishes the plant. Exaggeration of results is also partly due 


1 119.6 to 170.4 sq. yd. 
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to more favorable temperature maintained in tbe pots than in the soil 
in Bitu, Observations are reported which show, as a rule, much higher 
temperature in the pots than in field soil. This, of course, contributes 
to a more vigorous growth of root and more active assimilation of plant 
food in the pots than in the field soil. With a given amount of plant 
food the soil in the pot is therefore enabled to i)roduce a larger growth 
of plants than the field soil, this being in some cases from three to four 
times as great. 

The results of (jomparisons of methods proi>()sed by Miircker and 
Dyer for determining the assimilable ])lant food in the soil agreed fairly 
well with those obtained in the fertilizer experiments. It was, more- 
over, found that the ordinary method of extraction, boiling in concen- 
trated hydrochloric aitid, gives results more suggestive of the actual 
requirements of the soil than is ordinarily assumed. Indeed, in the 
experiments made by the author the results by this method gave direct 
indications of the soil deficiencies, which fertilizer exi)eriments after- 
wards confirmed. 

It was found that O.lo per cent of imtash in the soil indi<‘ated a defi- 
ciency of this element, and sliowed the necessit.v of heavy manuring with 
potash fertilizers, especiall.v in<jas<‘of plants which particularly require 
potash. The soils with from 0.1^ to O.t per (*ent of potash w(*re moder- 
ately deficient in potash. In systems of farming where an abundance 
of manure is used such a. soil would need moderate applications of pot- 
ash on iiotatoes and similar crops. Without manure such soils would 
re(iuire liberal potasli fertilizing for such croi)s. With 0.5 per cent of 
potash, ai)i)licatious of potash fertilizers in addition to manure is prob- 
ably unnecessary. 

As regards the content of phosphoric acid, it appears that the solu- 
bility is of more significance than tlie total amount present. It is also 
important totamsider the demands of the crop to be grown witli regard 
to this element. With a high content of sescpiioxids a soil >\ill show 
great need of phosphatie. fertilizers, although it already contains a high 
per cent of phosplioric acid. A soil containing the same amount of 
phosphoric acid with a low percentage of tln‘ sesipiioxids AAOuld give 
little return for applications of phosphatic fertilizers. In deteriuining 
the re(iuirement8 of a soil, therefore, with reference to phosphoric acid 
we must take into account not only the solubility of the phosphoric acid 
blit also the amount of iron oxid and alumina present. With these 
qualifications it may be stated that with a phosphoric acid content of 
about 0.07 per cent or less a soil may be considered deficient in this 
element^ one containing from 0.07 to 0.085 per cent, of only medium 
quality; from 0.085 to 0.1, satisfactory; fromO.l toO.2, good; and higher 
than this, rich. This is practically the same classification independ- 
ently arrived at by Miircjker.^ it may be considered a satisfactory eou- 


1 Ztschr. landw. Cent. Ver. Sachsen, 
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dilWQ if in the soil solution one pax t of phosphoric acid, is associated 
with less than 40 parts of iron oxid and alumina, less favorable when 
the ratio is 1:40-00, still less so when it is 1:60-90, and very unfavor- 
able when it is 1 to over 90, 

An important consideration in experiments with fertilizers is their 
influence upon the moisture rendered available to plants.' The vai'ia- 
tious which may occur in this respect under diflereut systems of ferti- 
lizing arc indicated by the results obtained with oats grown in pots on 
clay and sandy soils, which are given in the following table: 


Water reqmred to produce 1 gram of air-dry oaU on dtjfercnt kinds of soil. 




Water required by 1 fvrani of air dr> aubstaiioo 


. 

With 

potash 

j 

With 

nitrogen. 

With 

phosphoric 

acid 

With pot 
ash, nitio 
gen and 
pHosphoru 
acid 

Nothing ^ 

With 
' potauli 
and 

nitrogen 

I W ilh 

1 potash ! 
and pboH ’ 
1 phone 1 

IK id 

With 

phosphoric 
lu id 

1 and nitro- 
gen 

i lay Hoil 
Sandy soil 

iM rains 
J44 
J12 

Oranu 

ni 1 
m 

Grams 

m 

306 

Grams 

171 

178 

it rams 
340 
3*12 

it rams 
31U 
102 j 

Grams 

30') 

2‘H) 

f 


These figures show a much lower amount of water per unit of dry 
matter than those reported by Ilellriegel, but the total production was 
decidedly lower in IJellriegel’s experiments, and this may explain the 
difference in the amount of water required. The smallest amount of 
water, it will bo observed, was required in the case whore the complete 
fertilizer was used. Totash apparently did not exert any great influ- 
ence in this respect, but both nitrogen and phosphoric acid were very 
effective, especially when used in combination. 

The results also show that by the proper use of fertilizers the water 
consumption may be very greatly reduced without diminishing total 
production. This saving of water may amount in round numbers to 40 
per cent of the total amount required, although with hoed crops it is 
not likely to be more than from 5 to 10 per cent. 

From these facts it follows that fertilizers are of much more impor- 
tance in a dry year than in one in which moisture is supplied in the best 
amounts. We also find hero the explanation of tlie fact that plants 
grown in pots with abumlance of moisture required much smaller 
amounts of* potash and phosphoric acid than those grown in the field 
during 1891. In other words, plants surrounded by proper conditions 
of water, light, and heat require less mineral plant food to produce 
normal growth than those not so favorably situated with regard to 
these factors. With a minimum of a given factor of production a plant 
will i>roduce a greater yield the more nearly the other factors of pro- 
duction approach the optimum. 

^The forms of fertilizer used are not stated, but from another source of information 
it Hp]>our8 probable that carbonate oi potash, nitrate of soda, and preoixiitated phos- 
phate were used. 
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Tim taktng up of fortUiiing materials by the potato plant with 
diSerent fertiliaers, L. Hkckb {Jonr. Landw^y 43 {1895)y No, By pp, 
^85-55^, dgnis, 2 ), — Previous European work iu this line is reviewed 
aud the varying demands of different crops on the fertility of the soil 
are discussed. In the study of this subject the author used a marly 
loam soil which was rich iu phosphoric acid but somewhat deficient iu 
nitrogen aud potash. 

Eight 50 sq. cm. plats were used, which for several previous yeai\s had 
been fertilized in the spring as follows: (1) Carbonate of potash, 3 kg.; 
(2) nitrate of soda, 1 .5 kg. ; (3) precipitated phosphate of lime, 3 kg. ; (4) 
the same as 1, 2, aud 3; (5) uuniauured; (6) the same as 1 aud 2; (7) 
the same as 1 and 3; aud (S) the same as 2 and 3. On plats 1, 4, 6, aud 
8 the nitrogen was increased to 3 kg. per plat to insure an excess of this 
element. Tlic plats were jdauted to potatoes. 

The experiment was divided into 5 periods, namely, April 21 to June 
21, June 21 to July 11, July 11 to August 2, August 2 to August 22, 
August 22 to September 12, a [lortion of the cro]) on each plat being 
gathered aud examined at dillerent dates. 

From the results obtained the following conclusions are drawn: The 
potato throughout its jicriod of growth requires liberal supplies of all 
three of the fertilizing elenieiits. The demand for nitrogen is especially 
strong in the first half and for jiotash in the second half of the vegeta- 
tion period. The assimilation of plant food, as well as the production of 
dry matter, was alw^ays infiuenced by the manuring, although in some 
cases to a very slight extent. Apidying potash increased the assimila- 
tion of potash iu the first half aud lowered it in the second half of the 
period of growth. 

The influence of potash was especially marked iu the iiroduction of 
tubers and roots, although observed iu all iiarts of the plant. The 
conclusion of other investigators that potash assists in the formation 
of starch was in a measure confirmed. Its use always increased the 
imtash content of the plant and seemed to promote the assimilation of 
nitrogen. The apidication of nitrogen alone always increased the nitro- 
gen of the plants, but when phosphoric acid and potash were used in 
connection with the nitrogen the nitrogen content was lowered. As a 
rule the influence of apiilications of jdiosphoric acid was less significant 
and uniform than that of potash and nitrogen, probably because the soil 
was already well vsupplied with this element. 

It is not certain that from the progn^ss of the assimilation of plant 
food it is possible to draw conclusions regarding the deficiencies of soils 
and fertilizers. The diagram of the results, however, indicate a defi- 
ciency of nitrogen in the first half of the period of growth, and of potash 
and phosphoric acid during the second half. Since the assimilation of 
fertilizing constituents was not suspended under the influences of manur- 
ing, this process must be looked upon as a constant characteristic which 
may serve to differentiate the mauurial requirements of our cultivated 
plants. 
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TIi« improvement of light lands by green manttzing (Nm Jerteg 
Stas. Rpt. 1894, pp. 1^8-133).— Two experiments are noted, one of -which 
(at Allaire, New Jersey) has been carried on for 2 years and was 
described in the Annual Beiwrt of the station for 1893 ( E. S. K., 6, p. 
794), m which results with crimson clover followed by cowi»eas were 
given. The cowpeas were followed by winter rye, which was turned 
under as a preparation for corn followed in turn by crimson clover. 
The yield of corn was greatly reduced by drought. Analyses with 
reference to food constituents and draft on the soil fertility are given 
for kernels, cobs, and stalks. 

‘‘There is already a very noticeable improvement in the physical character of the 
soil ; it now corresponds to a medium rather than a sandy loam. The plan coutem- 
jilateij plowing down the tTunson clover in May, and planting potatoes with a light 
dressing of the niiiioral elements only, relying upon the accumulated organic matter 
provided by the crops ol cowpeas and rye for the necessary nitrogen " 

The second (‘xperiineiit in progress at Moorestowii, New Jersey, was 
planned to study — 

“(1) The effect ol* green manures in connection with the mineral fertilizers upon 
the development of poor land; (2) the relative effect of ground bone and South 
Carolina rock superphosphate as sources of phosphoric acid, and (3) the relative 
effect of inuviato of ])otash and kainit as boiirces of potash. 

“The exjienment included 3 plats, each oiie-quarter of an acre in area, and treated 
as follows: Dat No. 1, iiinnate of potasli 40 lbs., ground bone (>3 lbs,; plat No. 2, 
muriate of jmtash 40 lbs., South (^arolina rock superphosphate 100 lbs.; and ])lat 
No, 3, kainit 125 lbs., South Carolina roi k snperjdiosphate 100 lbs. 

“The surface soil and the subsoil to a considerable depth are conii»ose<l of rather 
coarse saiid, aud are ]>oor both in physical and chemical [iroperties. Jn good seasoiiB 
the laud, if well manured, pioduecs only medium crops of melons and sweet potatoes, 
but which are of cxcoptioually good quality. 

The results with black cowpeas are brielly reported, but are uusatis- 
factory on account of insects anti drought, 

“The plan adopted pro\jdes that the lyesliall be jilowed ilown in the spring of 
1895 and the plats jilauled \vitli sweet corn, the kind and amount of ft'rtili/ers for 
the diffcient ]dats to be the Halm^ as in 1891, and cniiison clover seeded in the coni.^’ 

Fertilizers (New Jemif JStas. lipt. i<s.9y, pp. ^07^ XVas). — M uch 

of the data here re]>orted has already appeared in J^iulletius Nos. 1015 
and 104 of tlie station (M. H. K., 0, jip. J0(», 706). The article includes 
statistics of the amount and value of fertilizers UwSed in New Jersey iu 
1894; a comparison of the year’s trade with that of previous years; data 
relating to the market prices of commercial fertilizers; notes on the eco- 
nomic xmrehase and rational use of incomplete fertilizers, and on home 
mixing of fertilizers; text of the State fertilizer laws, with directions 
for sampling; and tabulated analyses and valuations of 270 samples of 
fertiiizing materials, including liome-mixed and factory-mixed fertili- 
zers, nitrate of soda, sulphate of ammonia, dried blood, dry ground fish, 
cotton-seed meal, ground bone and tankage, ground bone, dissolved 
boneblack, South Carolina rock and otheiv mineral phosphates, inuri- 
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ate of i)ota8h, suipbate of potash, kainit, muck, sewage sludge, ground 
horn, uitrate-bearing clay from Egypt, tobacco dust, tobacco leaf, wool 
waste, and garbage ashes* 

Replies by 81 manufacturers to a circular of inquiry sent out by the 
station indicate a total cousuinptiou of fertilizers in the State during 
the year of 53,409 tons, valued at $1,715,707, the sales being the largest 
recorded by the station. Of this amount 39,319 tons, or 73 per cent of 
the total amount, representing an expenditure of $1,350,000, or 78 per 
cent of the total value, was for comxiicte fertilizers. 

^'Althougli it 18 adraittcMl lhat these statistics are iricoinplcto, as they represent 
only about four-iiflhs of the inaiiufacturcrM who sell ftTtihzcrs in this Statf*, yet the 
iminhcr of inanufacliirers \Nho did reply t<> our in<iuirics this year is greater than 
over before. Tlicse SI firms rc|»rcHci it the pjrcatcr part of the fcrtili/ers solUJti the 
Htate; those inaniifact urers who have not replied, as a rule, being those whose total 
output averages less than 50 tons per aiiiium.’’ 

Tlic stiitistics show that there has been a decline in prices of com])lete 
fertilizers since 1SH5, but that this de<*linc lias not been ‘‘^ac<*oinpanied 
by a corresponding decrease in the absolute amounts of plant food 
delivered to consumers.’' 

**The home mixtures examiiuMl lepresent the purchase of at least 800 tons; the 
averngo cost was $00.85 and the a\erage valuation $54.1(5, or a gain of $3.51 per ton 
o\er station's valuations, which are intended to, and actually do, fairly represent 
the retail cash cost of the fertilizer <‘Oustitueiit.s in the raw materials at factor\. 
The cost JMT toil was 10.7 per cent less than the valuations; in the manufacturers' 
mixtures examined in 1805 it was shown that the cost per ton was 40 ]»er cent greater 
than the valuations.'’ 

Analyses of Swedish Thomas phosphates, O. yon Fkilitzkn 
(Srnifika M<ml\ Furvn, TUUkr.y /(S,0.7, pp. 207^ 2()s ), — The author gives the 
following analyses of Thomas idiosjihate, manufactured at Domnarfvet, 
Sweden, and for the sake of comiiarison analyses uf 3 samples of im- 
ported slag: 

of H(impl£H of Thomas slag. 


MtUiulHcturtMl in Swfili'ii i lnii»ortiMl 


I 


Tola] phoiiphnric noid , 

riiospiioric ncul Holubh* in Anintoiiiuiu ' 

citiati* ( Waj^UHT » method) j 

Croportion of total phu8])hoi U* acid sol | 
iihio in ttimnonium citrati> 


No 1. 

Xo ; 

1 No :! ' 

Xo i. 

No. .5. 

N o, C. 

Vtr emt. /Vr cent. 
17.37 17.81 

Pi 1 O' lit, 

lU. 741 

/ er cent, 
17.78 ) 

Ptr cent, 
17.81 

Per rent, 
22 08 

12 75 

12 44) 

1.J 24 ' 

10.93 

13 90 

12.29 

78 si , 

7a. la ' 

1 

CO. 90 j 

Cl.C,) J 



78. 04 

15.5. 60 


— W, WOIX. 


Humus, A. (''ASAM {IJJJumm, Milan: T. ITotpV^ pp. In his preface 

the author states that although the mineral theory of fertilizers of Liebig discrcwlited 
the old humus theory the work of Ptistour and others demonstrated the unmis- 
takable importance ol‘ humus in the sod. Nevertheless a somewhat exaggerated 
idea of the importanoo and value of tlie mineral fertilizers led to a neglect of humus, 
resulting in many cases in a serious deterioration of the soil. There has been a 
revival of interest in tins subject which seemed to justify the preparation of a 
monograph on hninus. 



670 


EXPSBIMENT STATION BECOBD. 


Tke preBent yolumo presents a very complete compilation of informatics on fOr« 
mmitatioua^ properties^ and decomposition of humus, with a disouaslon of the rela* 
tious of humus to tho fertilijsiug constituents of the soil und to mineral fertilizers, 
and Kramer’s synoptical bacteriological tables oi‘ the fermentations of manure. To 
each of the four chapters there is appended a very full series of bibliographical 
notes, and at tho oiul of the l)Ook is added an alphabetical index of some 220 authors, 
whose work is referred to in the text. 

The book covers the subject in a thorough manner, and its excellent bibliograph- 
ical features make it valuable to the student and investigator. 

Considerations on the use of phosphatic fertillaers, P. P. llKiiitinAiN {/JlCngraia, 

11 {1890), No, 7, p. 100), 

Chemical vs. barnyard manureSi H. Pkacociv {Jmer. Fert., 4 {1890), No, 8, pp, 124, 
125 ), — The comparison in this article, as in previous Jirticles, is based on the assump- 
tion that barnyard inanuro actually costs the farmer what he would have to pay for 
an e<||ial amount of fertilizing matter in the form of commercial fertilizers. 

A farm bone-meal factory, F. A. Pi tnam {IturaJ Now Yorker, 1896, Feb, 22, p, 114, 
fig. 1). 

Sewage farming iu Madras and the suitability of the system for Indl 2 i, J. N. 

Cook {Indian Med. Gaz., SO {1895) ^ No. 10, pp. S7 

Burnt lime and marl, Karue {FUklings landw, /Ag., 45 {1890), No. 5, pp, 107-169), 

Comparison of results with chemical and farmyard manures in New Jersey 
field trials, S. I'eacoc k {Amer. Ferl,, 4 (1800), No, 2, pp. 59-04). 

American phosphates in 1895. S. J^kacock (Jour. Soc. Cheni. Ind., 17 {1890), 
No. 2, p. 09). 

Superphosphates from bones and from mineral phosphates, L. (Iraki >KA r 
{Jour. Agr, Vrat., 00 {1890), So, I9,pp. 340, 347 ). — A brief note on proposed codi>cra- 
tivo comparative tests by the Italian Federation of Agricultural Syndicates, 

Sulphate of ammonia from coke and as a by-product of the iron industry 
{Amer. Fort,, 4 {1890), No. 2, pp. 79, SO), 

An experiment with Henael’s mineral fertilizer, \V. Meyer {Gent, landw. 
Fresse, 23 {1890), No. 21, p. 170 ). — An application of 1.5 marks worth of nitratt) of 
soda produced better results than one of 22.5 to 25 luarkh worth f>f tho Honsel fer- 
tilizer. Tho autlior states that an application of lime w ould have aecomjdished all 
that the Hensol mineral fertilizer did and at much less exi»oiise. 

Fertilizer experiment with phosphate of potash on a fertile beet soil, vox 
SciiBiBK {Dent, landw. Presse, {1890), Ao. 20, p. 108 ), — Niue plats w^ere used iu the 
trial on a good black soil wdtii a loam subsoil. Phosjdiate of potash was used on 
beets alone and in combination with other fertilizing materials and prov«^<l an excel- 
lent fertilizer. The author concludes that as soon as it can be bought iu the market 
at a moderate price it will bo of groat >alue in the i>roduction of beets. 

Analyses of fertilizers, C. A. (Iokhsmann {MaHHachusettH llalek Sia. Uni. 34, 
%)p. 7). — Tabulatefl analyses of H2saiiiplo.s of fertilizing materials, including madder 
refuse, cotton-secd meal, liiiiekiln ashes, bituminous coal ashes, bones, nitrate of soda, 
sulphate of ammonia, muriate of ])otash, sulphate of potash, and mixed f(»rtili/cr8. 

FIELD CROPS. 

Field experiments with barley, peas, wheat, oats, and beans, 

0. A, Zavitz ( Oninoio Ai/L ( 'ollvge and Expth Farm RpL 1894^ pp. GO’-Bi). 

SgnopsiB . — Experiments with \arieiics of barley, i>eaR, spring wheat, winter wheat, 
oats, beaus, and mixed gruins; dates for sowing grain ; selection of seed of barley, 
peas, spring wheat, and oats; and drilling re, broadcasting of snioll grains. 

Forty varieties of 2-rowed and C rowed barley and 10 varieties of 
liulless barley were tested. Of the varieties grown for 6 years the 
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largest yields were xeade by Mandscbeori and Oderbrucker; of those 
grown tor 6 years by Cape and Mensury. The hulless varieties in 18D4 
averaged only 30.5 bu. per acre against an average of 56.3 bu. for the 
other varieties. The 6-rowed varieties averaged about 10 bu. i)er acre 
more than the 2 rowe(l varieties, but the latter gave the heavier grain 
and the larger yield of straw. Of the hulless varieties Hungarian 
afforded the largest yield, 39.18 bu. per acre. 

Forty-six varieties of i»eaH grown in 1894 averaged 27.8 bu. per acre, 
the most productive varieties being 1^3arly llriton, White Wonder, 
Mummy, and Prussian Hlue among those grown for 4 years, and Fall 
White, Marrowfat, and Canada Cluster among those grown for 3 years. 

Among 9 varieties of spring wheat grown for 6 years Ilerison Bearded 
afforded the largest average yield, and Red Fern the largest j^ield 
among 21 varieties grown for 5 years. 

The results with winter wheat were reported in Bulletin 97 of the 
Ontario Agricultural College (E. H. R., 0, p. 114). 

Among 17 varieties of oats seleeted from 79 kinds grown in previous 
years the largest average yield for 6 years, 82.81 bu. per aere, was 
afforded by Joajiette Black; the next largest yield by Siberian. The 
former had sliort straw, thin hulls, and heavy grain, and was found to 
be less susceptible to rust than most other varieties. Siberian is a 
white oat w ith spreading head, long and fairly strong straw, and heavy 
grain. When tested in 125 different hM*alitics in Ontario it afforded a 
larger average yield than any other variety, and is regarded by the 
author as having the best record among the 150 varieties which have 
been tested at the station. In 1894 varieties of oats having white 
grains exceeded in yield those having blaek grains by 5.7 bu. per acre 
and in w^eight ]>er measured bushel by 3.5 lbs. Yellow oats gave the 
same average yield as blaek oats. Fifty-eight varieties w ith spreading 
panicles averaged 59 bu. per a<‘re, while 25 varieties of side oats aver- 
age<l only 48.7 l)u. The former also afforded heavier grain, the side 
oats, how^ever, producing slightly more straw . 

Of 13 varieties of beans the largest average yielils for 2 years were 
made by California Pea, Prolilie Dwarf Tree, Small White Field, and 
Medium or Navy. 

One variety of winter barley, though badly winterkilled, yielded 
38.2 bu. per acre. Winter oats were completely wdiiterkilled. 

The average yield during a two years’ test of various mixtures con- 
taining barley, wheat, oats, and peas in different combinations was 244.5 
lbs. of grain per acre in ex(»ess of the average yields obtained by plant- 
ing the same grains sei)arately ; during both years of the test the mix- 
tures in every case afforded larger yields of straw than the grains sown 
alone. 

Taking the average results for several years, the largest yields of 
barley and peas Avere obtained by sowing May 1, and of spring wheat 
md oats by sowing April 21, 22. 
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Experiments to determine the effect of soiHfhg equal weights of 
large, small, shrunken, and cracked grains are reported, of which the 
results are given in the Ibllowing table: 


Yields from like weights of kernels of different sizes and conditions. 


Amount ol* ppod. 


Barley, 80 lbs 

PeaB. 280 Ibe 

Spring wheat, 80 Ibe 


Si/iO or cotulitlon of kernela. 


Large. 

Small. 

j Shrnnken 

Ora<’k©d. 

Jiufshels, 

BushfU, 

JSiiMhfils. 

JtuMhels. 

40 87 

45. 73 1 

85. 8.1 

85.00 

no 82 

1 19. 32 


2. 62 

26. 10 

28. 51 

1 

27.84 



‘ Average 2 j ears. 


Another test is reported in which the same number ol* laige, smalJ, 
and shninken kernels per plat was iised instead of* like weights. The 
amount of the large k<*rnels was the same as in the preceding trial. 
The yields are given below ; 


} lelds from Hkevumherof large, small , and shmuhtn hn'nels. 


Si/t' ot (oudilioii ot kirnoli). 

“ 7 j 

I idirgo ] Small shrunKoii. 


Barley 

Peas 

Spring Mbmt 

Oats 


liHkhclk 
41>. 87 
18. 8 1 
20 Hi 
r>i) 50 


HiotheU. 
.17 5u 
17. 17 
24 07 
22 28 


Itiishel .. 
liO 27 

*”* 22 07 


The figures of the last table indicate that the large kernels are more 
Xiroductive than tlic small kernels. 

AVeevil-eaten jicas afforded only a fraction ol* the yiidd produced by 
an equal number of sound peas. The weevil-eaten seed had lost in 
weight 18 per cent. 

A given number of double grains of oats afforded a smaller yield 
than a similar number of large or medium single grains, but a larger 
yield tbau a like number of single grains taken from double grains. 
When double grains were separated, the outer or large grains produced 
34.1 bu. of oats i)er acre against 20 l)u. afforded by an equal number 
of inner grains, Joanetlc Jllaek oats lost in threshing a small jier- 
centagt*. ol* tlieir hulls, and these hulled oats yielded less than selected 
dark grains, but even more than selected grains of a light color. 

Taking the average results ifor barley, peas, spring wheat, and oats, 
drilling afforded 0.7 bu. of grain per acre more than broadcasting. 

Experiments with corn, rape, and miscellaneous crops, C. A. 
Zavitz {Oniario AgL College and Exfftl, Farm 117 - 12 S ), — 

Among 110 varieties of corn grown for fodder, Cloud Early Yellow, 
Improved Learning, Mammoth Cuban, and Salzer North Dakota are 
favorably mentioned. In rows 30, 30, or 42 in. apart single stalks were 
left 4, 8, and 12 in. apart in the drill. The largest yield of forage was 
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obiaitied when the dHtance between plants was 8 in., whatever the 
distance between the row8« Mammoth Southern Sweet was most pro> 
ductive when the drills were 42 in. apart^ Wisconsin Earliest White 
dent yielded best in rows 36 in. apart, and Compton Early afforded the 
largest yield in rows 30 in. apart. Experiments to determine the rel- 
ative values of kernels from different portions of the cob and of differ- 
ent sizes were made, but the differences in the yields were not large. 

Of 10 varieties of millet tested the largest yields of green forage 
were made by Salzor Dakota, German, and Golden Wonder. 

Oats, barley, wheat, and peas wore sown alone and in various mix- 
tures. In movst cases the mixture afforded a larger yield of greeu for- 
age than the separate constituents sown alone. The most productive 
mixture coiisistcnl of i)eas and oats. In experiments to determine the 
best proportions of p(‘as and oats, the largest yield of green forage was 
obtained by sowing 1 bu. of oats and 3 bu. of pwis ])er acre, but as the 
crop from this mixture was found liable to lodge, the author recom- 
mentls the use of or 13 bn. of oats and 1 Im. of i)eas per acre. 

The yield of green rape grown from large seeds was 33.98 tons per 
acre, from seeds of me<linm size 132.80, and from small seeds 11.78. The 
results of a test of sowing rape on a le\'el, on ridges, and broadcast 
slightly favored sowing in drills without ridging. The yields of 7 
varieties of suoUowers and 1 1 varieties of sa(*charine and non-saccha- 
rine sorghum are tal)ulate<l. 

Crimson clover (AVir f Jersey Stas, Kpt, l.s.9/, pp. 139-172), — Tlie 
greater jnirt of this article is rei)roduced from Bulletin 100 of the station 
(E. S. E., (I, ]). 204). A few additional experiments were conducted in 
1804 to determine the hardiness of crimson clover for the eentral and 
northern portions of the State and to test diiferent methods of seeding. 
In all loealities the jdant was hardy. 

^^Excollont HtandH wero soenrod w lioii tboluiid was well prepared and tin* seo<l har- 
rowed in, thou{;1i ill one case it ^\a« Heeded July liO aiul in the other September 4, 24 
moutliH lat<‘r. . . . Fair eat<'he8 were Rerured^Nhen seeded in corn and euliiNated 
in. One experiment >\a8 an entire failure, jirohahly duo quite as much to the fact 
that the weed was loft on the surface as to the unfavorable conditions of weather.’^ 

Spring seeding was tested in several portions of the State, but resulted 
in failure uiiether the seed was sown alone or with oats, 

Tha affect of lima on lupines, H. IIeiniucii {Ztveifer Ber, landic. 
Vers, 8tat, TfostocJc, 1894^ pp, 2J 2-'77s), — Luj)ines were grown in pots 
containing sandy soil alone and the same soil together with coarsely 
crushed chalk, coaisely crushed marble, tine chalk, or fine marble, and 
on marly soil with J 4,4 per cent of carbonate of lime. 

The largest yield of dry matter was made on the sandy soil without 
the addition of any form of lime; fine chalk and fine marble greatly 
reduced this yield. The plants that made the poorest growth, having 
received applications of lime in some form, contained the highest |)er* 
centages of lime in the dry matter. 
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Xu another series of experifoents there wasllided to a sandy soil 
used for the growth of lupines, gypsum, phosphate of lime, carbonate of 
magnesia, and chalk, in combination with different amounts of sulphate 
of potash. Again the plants in the untreated soil made the best 
growth. Gyi>sum was less injurious than any other form of lime, but 
the yield with gyi>sum was but little more than half as much as on the 
untreated soil. The conclusion of Schuk-Lnpitz that the injurious 
effects of lime on lupines could be overcome by potash manures was not 
borne out by these experiments. In this series of experiments the 
highest content of lime in the dry substance of the plants (exclusive of 
the fruit) was found with those receiving gypsum, and with these plants 
also there was the highest percentage of sulphuric acid. The highest 
percentage of magnesia was found in the plants receiving carbonate of 
magnesia, the magnesia content in this case being more than double 
that obtained from the plants growing in any other pot. The highest 
percentage of iihosphoric acid was obtained from the plants fertilized 
with phosphate of lime, the quantity liere being 2 to 4 times as great 
as was obtained from the plants in ainy other pot. 

In the author’s opinion the hypothesis is no longer tenable that only 
those lupine plants with small jwcentages of lime make a good growth, 
for in his experiment the second highest lime (content was found in the 
most vigorous plants, which grew on the untreated soil. 

The need of lupines for potash, 11. Ueinbich {Zweiter Ber, landw. 
Vers. ^Stat Rostocl', JSOiy pp. — A field was divided into 3 por- 

tions, and on one potash exhaustion was induced by omitting this ele- 
ment from the fertilizers used on the crops removed and supi)lying 
them with the other two important fertilizing ingredients. In a parallel 
manner on another i>ortioii phosphoric acid exhaustion was induced by 
omitting i)hosphoric acid from the fertilizers for the preceding crops. 
A third portion was made poor in nitrogen by a C/orrespondiiig treatment. 

After a number of years of such treatment lupines were grown on all 
3 xdats. The yield of green material on the nitrogen-exhausted i>lat 
was 40,022 kg. per hectare ; on the plat exhausted of phosphoric acid, 
30,255 kg., and on that deficient in potash only 0,748 kg. 

The author’s conclusions are that lupines under ordinary conditions 
need no nitrogenous fertilizers; that they thrive in soil having but a 
snrall content of ]ihosi>horic a<nd, but that they require a large quan- 
tity of potash in the soil. 

In growing 4 crops of jiotatoes for the purpose of exhausting this soil 
preparatory to the experiment with lupines, the author found that the 
yield was least where nitrogenous fertilizers were withheld, indicating 
a special need of the potato plant for nitrogen. Potatoes grew well on 
the plat receiving no phosphatic manures for 9 years. After several 
years’ cropping with potatoes tliere was indicated a need of potiish for 
this crop on the plat receiving no )>otash. 

Mangel-wurzels vs. fodder com {'Now Jersey Stas. Bpt. 1894^ pp. 
136^138).— Th^ mangel- wurzels were grown on a well-prepared tenth<* 
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aci« plot, reoeiriag life of barnyard manure. The yield in October 
was at the rate of 28.4 tons per acre. 

In the following table are compared the yields per acre of food con- 
stituents found in the mangel- wurzels, in the corn fodder (grown in 
ooigunctiou with crimsou clover on a plat in the rotation experiment), 
and in the corn fodder and crimson clover together : 


Yield per acre of tmngeUtvursehf corn fodder, and corn fodder and crimson clover. 



Green j 

I>ry mat i 

Crud»‘ 

Crndo j 

Cmdo 

Crude ] 

j Carboliy- 


crop 

tor. 1 

1 

fat 

libt'r. j 

1 prof oi 11 

a.Hh. j 

I d rates. 


Vitundg. 

1 

Pounds 

Pounds 

Pmtnds 

Pounds. 

Pounds 1 

Pounds. 

wnrzols 

50,«UU 

4 Wi ) 

Xi « 

370 2 

084 9 

503 7 

3. 112 0 

Com ftMlder 

lin^reiwii* ( i ) or de 

20.000 ' 

1 

fiJ.'W 1 

i 1 

152 2 

1.487.7 

408 0 

243 8 

3. 780. 2 

1 

«!rea»o(-) 


‘ — l 440 1 

; —UK 3 

^1,105 5 

r 210. 0 

1 250 9 

1 

—667 6 

Com IcnldtT and c rim ! 


[ 



son (•lo\ **r 

U2, 200 

8,050 1 

* 237 0 

2 108 1 i 

009 3 

439 0 1 

4,962 0 

XurrotiMO ( -f ) or do 
croimo { -) a-ii corn 
part'd with jnani^el j 

1 

1 

1 

' 

1 

1 

i 


i 

M'lirzolH 

1 

j 24. 400 1 

' —3. 072 

—203 7 

-1,728 0 

—214 4 

-(•4 7 

-1 850 3 


It is stated that the total dry matter in the mangel-wurzels was 
nearly 25 per eent leas than in the fodder corn. The corn fodder fur-«> 
nished nearly 5 times as mii<*h crude fat and 4 times as innch crude 
fiber iis the mangel-wurzels, liesidcs one-fifth more carbohydrates. The 
mangels furnished more cnide protein, over 50 per cent of which was 
in the form of amids. 

The crop of clover and corn fo<ldcr is shown to contain nearly twice 
the amount of dry matter found in the mangels. 

The relative [iroportions and amounts of the fertilizing (‘onstituents 
contained in the two crops are given. 

^^The croj) of mangel- wurzels (though containing leas than half as 
much dry matter) removed 50 per cent less of nitrogen, practically the 
same amount of phos]ihoric acid, and about 3 timcwS as much potash as 
t.he crops of clover and corn.’’ 

Field experiments with potatoes, Ih A. Zavitz (Ontario AgL 
College and JUxptL Farm Rpt, pp. Ui-101). — These consisted of 

experiments with vwieties, depth of planting, amount of seed, distance 
betweeuplants, fertilizers, dusting the seed pieces with plaster and lime, 
and use of eyes from different portions of the tuber. One hundred and 
seventy oiglit varieties were tested, and the most productive were, 
among those growm for 5 years, Rm]>ire State; among those grown for 
4 years, Tonhoeks; among those grown for 3 years, Burbank Seedling; 
among those grown for 2 years, Pearl of Savoy, and among those grown 
for 1 year, Clreat Divide. 

The average results for 3 years favored planting at a depth of 5 in., 
rather than 1, 3, or 7 in. deep. 

was found that on tho average the potatoes in the rows in which the tnhers 
had been planted 1 in. below the surface were 2.3 in. deep; in the rows in which the 
tnhers wore placed 3 in. below the surface, 2.9 in. ; in the rows in which the tubers 
were x>lanted 5 in. below the surface, 4.1 iu. deep; and in the rows in which the 
tntiers were planted 7 in. below f he surface, 6 in. deep. 

1670»~No. 8 i 
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^^It was observed that; a good many of the potatoes inll^ plats which were planted 
shallow, or near the surface, became badly sunburned, while in the plats where the 
tubers were planted deeper there was almost none of the crop which appeared in 
view.*' 

Medium-sized whole potatoes afforded the largest average net yield 
for 3 years. The Rural trench system did not show any advantage 
over ordinary methods of planting. One-eye pieces gave a larger yield 
when i>lanted 4' in. apart than when the distance was 8 or 12 in. Seed 
pieces cut 3 days before planting and dusted with lime or plaster 
afforded a yield considerably larger than seed i)iece8 cut at the same 
time but not dusted. Single eyes from the middle portion of the tuber 
were slightly more ]>roductive than those from the stem end and from 
the seed end. 

Xlxperiments with roots, C. A. Zavttz {Ontario A{fL CoUeije and 
Exptl. Farm Itpt, ISOJ^pp, lOi-117), 

Synopsis, — A’^aricty teats, distance experiments, and teats of large, itiedinm, and small 
seed of riita-bagas, turnips, maugel-wurzols, .and carrota, and variety tests of 
an gar beets. 

Among 30 varieties of ruta-bngas grown for 4 years Hartley llronze 
Top was most productive. Varieties of turnips recommended for pro- 
ductiveness are Jersey Navet, Early American IMiride Top, and White 
Egg, and for quality and earliness Imperial (Iroen Globe. Tlie most 
productive variety of mangcl-wurzels was Evans Improved Mammoth 
Sawlog, followed by Carter Champion Yellow Jiitennediate. The most 
productive varieties of carrots wer<‘. an Improved TIalf-Long White and 
an Imjtroved Short Wliite. The movst productive carrots were white- 
fleshed and of such sliape as to bo easily removed from the ground. 
One of tlie easiest varieties to harvest was Guorande, 

With nita-bagas and in.angel-Avurzols, a distance of 8 in. between the 
plants afforded the largCvSt average yield; with turnips, a distance of 4 
in.; and with carrots, a distance of 2 in. With rutabagas, mangel- 
wurzcls, and carrots the yield was larger when th(‘ distance between 
rows was 20 in. than when 20 or 32 in. With turnij>s, distances of 20 
and 26 in. afforded i)ractically the same yield and a larger crop than 
when th(‘. distance was 32 in. 

The following tabic gives the yields of different root cro]m when large, 
medium, or small seed was planted: 

Yield per acre of roots from seeds of different sizes. 


Seed 



Small 


Tliita 

Imgas. 

TiirnlpH. 

Man/scl- 

wurzels. 

(’•iirrota. 

A verage of 
4 clftHMCII 
of roots. 

Tons 

Tons. 

Tons. 

Tons. 

Tons. 

20. 85 

22 85 

28 K8 

34.05 

20. 

20. o:t 

24. (H) 

27.5a 

aa. 08 

26.30 

2. aa 

10 50 

17 oa 

25.35 

13.80 


This table shows a decided gain from selecting large seed. 
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Analyses of tmnliaii, iruta-bagas, and mangel-wursels, A. E. 

SntTTTLEWOETn (Ontario Agh College and Bocjitl, Farm Bpt 1894j pp, 
35-^8 ). — Analyses are ijiveu of varieties of turnips, ruta-bagas, and 
mangel- wurzels, and of these roots grown at difierent -distances in the 
row. 

In rows about 27 in. apart roots were lelt unthinned, and thinned to 
12 and 20 in, apart. Witli turnips, ruta-bagas, and inangel-wurzels tbe 
percentage of dry matter was greatest when the i>lant s were not thinned. 
The roots not thinned (jontained in the dry matter less protein and fiber 
but more nitrogen-free extract than tliose thinned to 12 or 20 in. 

The percentage of dry matter an<l the weight ol' roots were deter- 
mined for unthinned plants and for those standing at distances of 4, 8, 
12, 16, and 20 in. in the row. From the results olitained (ai»parently 
taking the yield for only one year) the autlior eoncludes that, coiisider- 
iug both quantity and quality of dry matter, 8 in. between xdauts is the 
best distance for both turnips and mangel wur/els. 

A study of the constituents of the nodes and internodes of the 
sugar cane, L. Eeeson (Lffuisiana Stas, Uuh .>.s, scr,^ pp, 1311-^ 
13f9)» — Analyses were made of the Juice of nodes and interuodes ol 
canes with normal eyes, large eyes, and siirouted eyes. The Juice of 
tln^ nodes contained much less glucose, more solids-not-sugar, and more 
albuminoids than the Juice of the internodes. However, in canes injured 
by cold the percentage of glucose in the juice of the nodes exceeded 
that in the Juice of the internodes. These facts can best be explained 
by the hy]H)tliesis . . . that the physiologiiail function of the node in 
the cane is similar to that of the seeds in the case o(' flowering [ilants — 
to store food in the region of the eye for the us(» of the young jilant 
before it has taken suflieient hold of the earth’ to draw sustenance tVoin 
the atmosphere and soil.” The Juice from the nodes had a jmrity (-oid- 
ticient of 81 ; tliat from t he internodes a eoeflicieiit oi* 89. ‘‘ If a machine 
could be devised by which the nodes could be separated Ihmi the iuteis 
nodes 80 as to work the Juices seiiarately it would doubtless be prof- 
itable.” 

'Tedigreeing” cane, J. L. Bkkson (Ijoamana Stas, Bid, 38, 2(1 ser., 
pp, 1356--13G3), — This chemical investigation was instituted to deter- 
mine whether any change in tlu» quality of sugar eane occurs as a result 
of coutiuued planting of different ixirtions of the stalk. For 8 years 
the top portion of the stalk w^as planted, the tops for seed being taken 
each year from ciiiies also projiagated by means of tops. Similarly for 
8 years the middle [lortion of the stalk from canes propagated fi-om 
middles was planted,- and likewise the lower ])ortion or butt of the 
stalk, taken from canes springing from planted butts, was used for 
seed. At the end of 8 years analyses were made of the 3 portions 
of the canes grown from (1) tops, (2) middles, and (3) butts. Under all 
conditions of i>ropagation there were larger iiercentages of albuminoid 
nitrogen, amid nitrogen, and total ash in the tops than in the middles 
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itiQd butts. The presence of a larger amountef nitrogenous and stin- 
era! matter in the tops of the cane suggests tbe superiority of the tops, 
other things being equal, for i>lanting, since these constituents are 
required as food for the young plant before it is old enough to win its 
living from the soil and atmosphere.” 

The asli of the tops and butts was analyzed and but little diftbrence 
was found in composition ; especially was there a close agreement in 
the percentages of potash, lime, and phosphoric acid. The juice from 
canes propagated by tups had a higher purity than when middles and 
butts were continuously planted. 

Field tests indicated that tops used as seed germinated earlier in the 
spring than middles and butts, and chemical iuvestigatious indicated 
a somewhat greater maturity and a slightly higher sucrose content of 
canes grown from tops than from those propagated by middles or butts. 

* * One tiling is shown beyond reasonable doubt, namely That the cane has not dete- 
riorated, in whicli case it will be greatly to the atlvjintago of the planter to cut the 
tops away down to the Joint that luis cast its loiives for idrinting, and send tbe 
remainder of the stalk from the entire croj) to the mill.’^ 

Effect of fertilizers upon sugar oane, J. L. Beeson {LoumanH 
Stas. Bid, 2A ser,, pp, 1303-1371). — ^Tabulated data give the average 
re«ultH for 5 years, and for 1894 relative io yield of cane and com- 
position of juice })roduoed on plats fertiliKod with diflerent kinds and 
amounts of nitrogenous fertilizers, alone and in combination with min- 
erals. There was some want of uniformity in tbe soil, so that results 
are not conclusive. 

‘‘While nitrogenous manures (alone) and mixed iiiinorals (alone) have eaeh greatly 
increased the tonuage over unmauured (the latter more so than the former), a coia- 
hination of the two has given generally further increased results, and freiiueutl.x 
with an increased sucrose and purity. . . . 

“Suljiluite of amuioiiia used in a double ration, mixed with mineral manures, has 
given the highest tonnage, followed closely by cotton-scod meal mixed in similar 
proportions.^’ 

The following table gives the percentages of total nitrogen existing 
as amids in canes diftereutly manured: 

Proportion of total nitrogen existing ae amide in canes differently fertilized. 

Per cent. 


Mixed minerals 20.(56 

Nitrogen (alone) 15.77 

1 ration nitrogen and mixed minerals 22. 23 

2 rations nitrogen ami mixed minerals 19.48 


‘^In every instance where the nitrogenous fertilizer is usetl alone the 
percentage of amids is low, rising with the addition of mixed minerals 
and falling again with the double (juaiitity of nitrogen combined with 
the mixed minerals.” If it is assumed that a low percentage of amid 
nitrogen is an indication of a lugh degree of maturity, nitrogenous 
fertilizers in this experiment hastened rather than retarded maturity.. 
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The yields aad analyses of eanes supplied with different kinds and 
amounts of potassic fertilizers are tabulated. 

^‘The application of potassic fertilizers alone is without effect on the 
tonnage, sometimes apparently decreasing it, with increase of sucrose 
purity and albuminoid nitrogen.” Further than this, the results for the 
most part were inconclusive. 

Nitrate of eoda as a top-dressing on timothy and rye {Neic Jer- 
sey Stas. Mpt. 1894^ pp, — In 2 localities in the State nitrate of 

soda was applied on acre plats of timothy at the rate of 100 lbs. per 
acre in the latter part of .April. In each l()(‘iility one plat received no 
fertilizer. The increased yield of hay was in one case 1,060 lbs, and in 
the other 620 lbs. per acre; with hay at $10 i)er ton there was a profit 
in both cases. The largest increase in yield was obtained on the more 
productive soil. 

A similar exj^eriment was conducted in 3 localities in the State with 
rye. With 100 lbs. of nitrate of soda iku* acre the increased yields over 
the unfertilized plats were in grain 21.1, 37.4, and 27.1 i)er cent; in 
straw 36.7, 37, and 33.5 per cent. With rye at 45 cts. per bushel and 
straw at $8 per ton the use of nitrate of soda resulted in a small profit in 
every (*ase. 

Selection of seed wheat, F. Desprez {Jour. Agr. Prat.^ 59 (1895), 
No. idjpp. (191-098 ). — Large kernels were selected from a crop grou n 
from large seeds for several years, and likewise small seeds were selected 
from a crop gnnvu year after year from small seeds. Five varieties 
wore used in this experiment. The average results for 1893, 1894, and 
1895 are tabulated, and these give the average weight of the individual 
seeds and the yield of grain and straw per hectare for the (*rop from 
large seed and from small seed. 

The average difference in the yield of grain from the use of large seed 
grown from an ancestry of the same kind was 1,067 to 1,828 kg. of u heat 
per hectare, according io the variety. The use of large seed gave a 
eroi) with kernels larger than those grown from small seed. It was also 
noted that the large grains germinated better than the small grains, and 
grew more vigorously, and that the crop from large grains matured 
better than that from small grains. 

In order to determine whether or not it was possible' to change the 
ripening season of a given variety of wheat the author selected the ears 
which first llowered, and from the same stool those which llowered 6 to 
8 days later. By continuing this process for 4 years he succeeded in 
accelerating or retarding the ripening period of a variety from 4 to 6 
days. 

Investigations to determine the relative value for seed purposes of 
grains from the center and from the extremities of the car afforded 
inconclusive results as to the yield of straw and grain; however, the 
specific characters of the variety were best transmitted when the seed 
grown was chosen from the middle of the ear. 
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The varieties having the spikelets most closely crowded together were 
more productive than those in which the arrangement of spikelets was 
loose. 

A study of a rotation for dairy farms {New Jereey Sim. Rpt 1894, 
pp. 132-136 ). — ^This is a continuation of work published in the Annual 
Report of the station for 1893 (E. S. R., 0, p. 807). The rotation is as 
follows: First year, field corn, seeded to crimson clover; second year, 
crimson clover, followed by fodder corn, and the land seeded to rye 
after corn; third year, rye ftxlder, followed by oats and peas, seeded to 
red clover and timothy; fourth year, hay. 

The yield of the crimson clover cut for hay was at the rate of 12,4 
tons of green material i>er acre, though the amount gathered was only 
0.1 tons. The succeeding crop of com fodder yielded 4.05 tons per acre, 
air dry. On one plat the crimson clover was turned under for manure, 
and the crop of corn fodder grown after it yielded 25,800 i)Ounds per 
acre, green weight. 

Tabulated data of the total yield ])er aero of food constituents in the 
crimson clover and the succeeding corn fodder are given and compared 
with the yield of constituents in the green-manured corn fodder as 
follows: 

Yield per an'( of crimson clorer and corn fodder. 


1 

Total (It \ 

( ’rude 

<’i mlo 

< imlo 

( tuUe 

( ’ai Im> 


matter ^ 

fat 

llUei 

protein ^ 

HHh 

It \ (IraU H 


Pounds 

1 

Pounds 

Pounds 

Pounds 

J\mndK. 

Pounds 

rrimson f lovor nrnl rom locWor 

Com tofldfr (atUr <iiiUHon clov« i 

8,05(1 

237 ii 

1 

2 I(t8 1 

I 

909 { 

ltd 0 j 

1 4, 962 9 

plowid uiulci) 

7,039 

1 

180 1 * 

.| 

1 510 1 

615 ? j 

2t7 9 

4 405 4 

Dillomiice 


57 5 1 

598 !) 

204 0 1 

101 1 1 

1 4C7 5 


study of tliese figures shows not only that the total amount of 
food obtained ])cr acre was considerably greater when the clover was 
used as forage, but that it was much better than that obtaine<l wliere 
the clover was turned under, though the corn crop was largely increased, 
both in yield and quality.^’ 

The increased yield of dry matter with the 2 crops was 23 percent, 
of fat 32 per cent, and of i)rotein 18 per cent. 

Chrysopogou parviflorus, J. II. Maipkn (Agl. (iaz. X, S. Wales^ 0 (ISO*'}), No, //, 
pp. 7dl, 714, pL 1 ), — Notes ar« given of this gr.ass, winch tho author thinks worthy of 
extended tiial. 

The effect of salt water on cultivated plants, F. Wohltmann ( Fdhling^s landw. 
Ziff., 4”} (ll9h), No /7, pp. /77-/70). — If the amount of 8alt was from 5 to 10 gm. per 
liter tho growth of the better grasses and leguminous plants was dwarfed and tho 
yield Toducod, and the joung grass springing from seed dropped by tho growing 
plants killed. If year by year the meadows are Hooded with water containing 1 to 1 
gm. of salt jier liter tho stand of grass continually grows poorer. 

The influence of the weight of seed upon the grain production of yellow 
and blue lupinesi common vetch, and buckwheat, H. EBRbiNU (Inaug, DUb. 
Leipzig, 189S,pp. 65; ahe, in Boi, Centbl. Beiheft, 5 (m5)t No. 7, pp. 5S7-^$9). 
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Thft oialtiviitkm of maise, or Indian com, J. L. Thompson iAgl, Gaz, N, 8, Walen, 
0 (1896), Ko» 18, pp* 871, 878, figs, IS), — A popular, illustrated article treatini^ of the 
origin, details of culture, insect enemies, and varieties of Indian corn. 

Care and manuring of meadows (Ztaohr, landw, Ver, Uheinprawsm, IS (1896), 
No. 4,pp, SO, SO), 

The tillage of meadows, 8 treckkk (Deut, landw, Presse, S3 (1896), No. 19, p. 138, 
figs, S). — Some observations are given on the importance of proi)er treatment of 
meadows, and an illustrated description is given of an impbunent designed to cut the 
sod ill strips, dig up the subsoil beneath, and replace the strip of sod, all at one 
o|>eratiou. 

Studies on the distribution of plants in meadows, K. Buatjngaut (Fuhlinf/s 
landw, Zig., 44 (1893), No, SI, pp. 760-70, S ; 43 (1890) Nos, 1, pp, 13-Sl; 3,pp. 96-10$; 
3, pp, 130-133), 

Studies of the Norway pastures and meadows, B. Hansteen (IHol, CenfbL, 
1896, No, S). 

The increase of the 3 riold of potatoes as the space allotted to each plant 
increases, N. Wksteumkiku (l)eai. landw. Vrvsse, 21 (1893), No. 104, p. 943; S3 (1896), 
No. l,p. 3). — The author states that for the humus loam of that region 2,500 sq. cm. 
for each plant gives the highest > icld. 

Nitrate and superphosphate in the culture of the potato, Maizi£:kks (VEngrais, 
11 (1896), No. 11, pp, 232-S34), 

Bxperimeuts with fertilizers on potatoes (.Vnc Jerseg Sias. llpi. 1894, pp. 113 ^ 
116). — This experiment, occupying 10 plats, was vitiato<l by drought, so that the 
iiicreaseil yield due to fertilizers was in no case snflicient to ])a> the cost of application. 

Annual report of the experimental and potato culture station at Neuhaus 
near Paupitzsch (Delitzsch) for 1895, F. Scuiemkh (iV/i /!«</’« landw. Zty,, 43 (1896), 
No. S, pp. 103-107). — A list of ;10 varieties is given, w ith tlio yield and starch content. 

The groundnut, or earth nut (Arachis hypogaeaj, U. W/vrr (Indian Agr,, SI 
(1896), Nos. l,pp. 13-10; S, pp. 43-49). —Ml exhaustive article giving the bibliography 
and history of tiie introduction of the peanut, and treating of its value as an ugricul- 
tiinil crop, its oil aud oil cake, adulteration of the oil, its use in the dyeing and tan- 
ning industries, the iiiodiciiial value aud uses of the oil, the importauco of the ground- 
nut (peanut) as an article of human foml aud fodder for cattle, the minor uses of the 
the plant (manure, fuel, etc,), the chemistry of the grvmnduut and of its oil aud 
oil cake, and the Indian and foreign trade in the various products of the plant. 

The groundnut, or earth nut (Arachis hypogaea), a review of recent informa- 
tion, G, Watt (Agl. Ledger, Vegeiahh VroduH Ser., No. «S', 1893, No. 13, pp. 1-46, 
fig. 1), — The author gives a brief description of this jilant and a detailed at'connt of 
its cultivation in Imlia. Tables are given showing statistics of the average yield 
in India and the exports to other eouu tries. It apiiears that the largest quantity of 
peanuts from India is exported to France, Egy]>t, and Belgium. It is stated that the 
Indian ])]ant attracts largo numbers of red ants, Avhicli in tlie gardens of Bengal 
seem regularly to soften and pulveri/c the soil as if to facilitate the growth of the 
pods. The ants do not seem, however, to iiyure the jilaiit in any way. — t. holm. 

Injurious effect of nitrate of soda on winter rye, M. Weydemann (Deui, landw, 
Prease, S3 (1896), No. 17, pp, 140, 141). 

On the loss of sugar in beets during storage, F. Stuoiimeu (Oeaierr. nngar. 
Ztachr, Zuckerind.und Landw,, 1895, p, 683; aha, is Boi, Cmlbl, Beihefi, 5 (1893), No, 
7, pp, 64S-344). 

^e influence of heat, rain, and soil moisture on the weight and sugar con- 
tent of sugar beets during the season of 1895, L. Kuntze (Ztachr. Per, JRubens, 
Ind., 1896, Feb,, pp. 87-92, fig. 1), 

A study of hairy vetch, G. Lkciiartieii (Ann. Set, Agron., aer, S (1896), 1, No. 1, 
pp^ m-m). 
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tte composition of straw of dUforent kinds and of oSossr hay at Fostsibsrg 
in an abnormally dry and wet year, J. («fosr. 4S {1896), K 0 , 4, 

pp, SS7-S4S). 

Catch crops on light soils, Sohultz-Lupitz (Zwieohenfrmkthutu st^ leUthkn 
Berlin : 1S95, figs, 14; aha. in Deal, landw, Preaae, $3 (1896), No, iO, p, i7f ).— As the 
most suitable, deep-rooted, nitrogeu-colleoting plants for catch crops, the author 
mentions among the Leguminostc not requiring lime, the blue, white, and yellow 
lupine, and serradella; among the lime-loving leguminous plants, yellow clover, 
Swedish clover, and the Hat pea. The ordinary hold pea is a collector of nitrogen, 
bnt is not a deep rooted plant. In Lupitz the turning to account of catch crops has 
been better accouiplishud by xdowitig under than by feeding. 

The improvement of cultivated crops, K. Hansisn (Tidakr, handOhon,, 14 (1896), 
pp, 413-440, 706-718), 

Tests of the cultural value of different sorts of grain, F. Heink and N. Wes- 
TERMEIER (Dent, landtv, Preaae, 23 (1896), Koa, 18, pp. 132, 153; 19, p, 159), 

The improvement of grain, a resource of great importance for the profitable- 
ness of grain culture, Liebscheu (Dent, landw. Preaae, 23 (1806), No, 18, p, 152), 

Cooperative seed tests, A. J. Bondurant (Alabama Sta, Bid. 65, pp, 159-181),-- 
Reports of 23 farmers throughout the State on cooperative tests of crops grown from 
seed sent out by this Department. 

Silage, K. Kristen sen (Tidakr. Landokon., 14 (1895), pp, 299-353).— A r^snmh of 
investigations made in the dill'erent coutitricH, with descriptions of the various sys- 
tems of stack silage applied (Liudeitbof, Blunt, Dolborg, .Johnson, Kamstedt). 

Report of the agriculturist,.!. F. Hu kma^ (Ohio Sta. Jlpt, 1894, pp. XXII-XXV ). — 
Brief mention is made of experiments in progress with forage crops, of fertilizer 
expel imonts, feeding experiments, a test of breeds of dairy eows and sheep, farm 
improvement, and farm products grown in 1801. 

Agriculture in the southern Shan States, A. H. niLDKRRRAXr> (Indian Agr., 31 
(1896), No, 3, pp. fO-f’)l).—Ai\ account of experiments in growing European grains, 
vegetables, and fruits in India. 


HOETICUITURE. 

Experiments with fertilizers upon sweet potatoes {New Jersey 
8ta». Rpt. 1S94, pi>. W^-11 /). — These sue iu coutiaiuitioii of experiments 
carried ou in 1892 and 1893 to determine if profitable crops can be 
raised with chemical manures, to compare the relative value of nitro- 
gen in tl»e forms of nitrate of soda and of dried bIoo<l, and to study 
tlie comparative effects of different quantities of New York horse 
manure alone and in combination with chemical manui'es. 

The experiments were carried out on two different types of soils, one 
a sandy loam with clayey subsoil, and the other a sandy loam with 
sandy and gravelly subsoil. Dry hot weather reduced the yield ou the 
latter soil. Ou the first soil the variety Up Biver was employed and on 
the second Yellow Nansemond. 

TablM are given showing the number of plats, the amount and kind 
of fertilizer used ou each, and the yield per acre in bushels. The 
adjoined table gives u summary of the results. 
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Field of potatoet leilk difftrent ferliligert. 





Soil No. 1. 

Latgo. ^ 


Soil No. 2. 


J 


Total. 

Large 

Small. ' 


Total. 

Largo 

Small 

Large. 

1 

Unfertiltood*... 

Bu. 
182. 3 

Bu. 
130 8 

Bu. 

51.5 

Per ci ^ 
71.7 

' Bu 
51.4 

Bu. 

28.2 

Bu 

1 23.2 

Per cL 

1 54 8 

2 

Mtuerala alone 

260 6 

204 1 

56.5 

78 3 

118.4 

81.5 

1 36.0 

68 8 

3 

Miuerala and nitrate 

243.6 

181.1 

62.5 

74.3 i 

1 115.4 

77.3 

1 38.1 

67.0 

4 

Minerals and dried blood 

262.1 

189.4 

62 7 

75 1 i 

1 95.7 

64.2 

31 5 

67 1 

5 

New York horse mnnure 

277.8 1 

222.4 

55 4 

80 1 

1G7.4 

126 9 j 

40.5 

1 75.8 

6 

New York korst^ luaniiro and 








1 


cbeiiiieal man ores 

270 8 

218 6 

.52. 2 

8.) 7 ' 

' 172. 2 

130 6 

j ® 

1 75.8 


Tables are given showing the financial results from all of iho plats. 

The coDclusious reached were that not only (‘ould sweet potatoes be 
raised by chemical manures alone, but tliat the increased yield was 
sufficient to pay a considerable profit. Where horse manure alone was 
used, the profit from the crop was not sufficient to pay the cost of the 
manure. The results from the use of the various forms of nitrogen are 
conilicting in different years, but with the odds apparently slightly in 
favor of the drieil blood. The addition of nitrogen, however, was fol- 
lowed by a financial loss, as, though the yield of imtatoes was increased, 
the addition was not sufficietit to i)ay the cost of the fertilizera As a 
conseriuence, the use of fertilizers rich in nitrogen is strongly ques- 
tioned. Combinations of chemical and horse manures show results 
slightly in favor <»f the combination, where small quantities were used. 
Where larger quantities were applied, the added expense was not made 
tip by the sale of the crop. It is stafrd that further experiments are 
needed to «leteriniue the kind and amounts of manures best adapted 
for the crop. 

Experiments with fertilizers upon tomatoes {New Jersey Stas. 
Bpt. 189t, pp. 97-102 ). — This is in continuation of a series of like experi- 
ments carried on by the station. The results for the previous years 
have indicated that when land has been heavily fertilized for a previous 
crop an application of from 200 to 300 lbs. of nitrate of soda per acre, 
half at the time of setting the plants and half 3 or -1 weeks later, gives 
good I'esults; whereas, if the land is light and not heavily manured, 
other chemical fertilizers must be combined with the nitrate of soda so 
as to make a complete manure and applied before setting the plants. 

The experiments in 1894 were carried out on 2 types of soils — one a 
sandy loam with clay subsoil, well manured, and the other a light 
sandier soil with very slight previous application of fertilizers. On 
each soil 3 i>lata were made use of, one unfertilized, another fertilized 
with nitrate of soda, and a third with nitrate of soda, boneblack suimr- 
phosphate, and muriate of potash. The experiment on the lighter 
soil was interfered with by storms and unfavorable weather, but suffi. 
dent results were obtained to verily the conclusions of the previous 
years. Tabulated data are given of the yield and selling price of the 
tomatoes. On the heavier soil the plat fertilized with a complete 
fertilizer produced the largest and most perfect fruit. 
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Vegetables, IT. rKicE, U. 11. Baebikgton, and H. Hess {TewoB 
8ta. Bui. SOj pp. 600^6 i8j figs. 20). 

Synapsis , — ^This 1)ulletin oomprises short articles hy the seyeral authors, embodying 
cultural notes and variety tests of sweet x>otato6s, onions, melons, celery, beans, 
cabbage, caulitlower, and tomatoes. 

Sweet potatoes (pp. 009-6138). — This is a contiimatioii of the work 
recorded in Bulletin 28 of the station (E. S. K., 5, p. 872). The work 
in sweet potatoes was much enlarged in 1894, 50 varieties and 3 syno- 
nyms being included in the investigations. The soil einidoycd was a 
dark, sandy compact clay of medium fertility and ridge culture was 
used, the ridges being 4 in. high and i ft. aiiart. The plants were set 
14 in. apart, each variety being given 60 ft. of row. An elaborate table 
is given vshowing the character of the baked flesh, season, yield, and 
quality of the 60 named varieties. The variety General Grant made 
the largest yield iier acre, 018 bn., for 1 year, and Shanghai the largest 
average for 2 years. 

Experiments were made with x>lantiTig different sized sweet i>otatoes, 
with the result that both the total yield and the number of large xmta 
toes were greater when small x>otatoes were x>hinted than v hen large 
roots were used. Tabulated data on this test with the varieties Shang- 
hai and Vineless are given. It was found that the heav^^ vine varieties 
grew quickly from vine cuttings, xirodueiug better crojis than did the 
small vine varieties iiropagated by the same method. 

Descriiitive notes are given on 22 varieties not mentioned in Bulle- 
tin 28 of the station. Historical and de8erix>tive notes are given on 
the variety Yineless, which was first found growing among some hills 
of the Yellow Yam variety. Of the 6 strains of the Vineless ty])e only 
one is recommended by the writer. Illustrations are given showing 
the arrangement of the leaf stalks in the N'ineless variety. 

Experiments with fertilizers have been carried on, and though abso- 
lute conclusions are not yet drawn, the results so far reached favor 
boneblack 300 lbs. and sulxdiate of potash 200 lbs. iier acre for s>veet 
Xiotatocs on the soil of the station. 

Notes and tabulated data are given on a test of 8 varieties in Galves- 
ton County, in which Viueless gave the heaviest yield, but the test w'^as 
interfered with by drought, followed by excessive rains. 

Directions are given for transxdanting 8weet x)otato ])lauts and sev- 
eral forms of aiiparatus are figured. The subject of harvesting and 
storing is also treated, and an illustration given of a form of storehouse 
recommended. 

The following fungus diseases are described and remedies suggested: 
Soft rot (Jthizopus nigricans), hlemk rot {Oeratocystis fimhriata), stem rot 
{Nectria tpommw), and sw^eet potato scurf (Monilochoetes infmeam). 
Dipping idants in a mixture of London xmrple, lime, and water is rec- 
ommended before planting them out, and an illustration is given of the 
new pest, the root borer {Oylas for'niioariu8),yv\xi^\i it is believed may 
prove of considerable injury. ‘ 
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A list is given classifying the different varieties according to the 
shape of the leaves and the color of the skin. 

Water and sugar in sieeet potatoes as influenced hy keeping (pp. C28, 
620), — Holes and analytical data on 16 varieties of sweet potatoes ana- 
lyzed in November, December, and March. As was to be expected, the 
water decreased as the winter advanced, while the amount of total 
sugar increased. The amount of invert sugar increased also, though 
not so uniformly as the total sugar. The highest amount of total sugar 
at the last analysis was found in Vineless (Early Bunch Yam). As 
this potato also w as one of those losing the most water, it is believed 
to be the best for table use when a dry jmtato with a large amount 
of sugar is wanted. The next best answering the purpose is Pumpkin 
Yam. 

Varieties of onions (pi). 629-632). — ^This consists of tabulated data of 
58 varieties of onions, the variety El Paso producing the greatest yield, 
V bile Ked Bermuda was the earliest variety. In a keexring test the 
Prize Taker proved the best. Detailed notes are given on the cultural 
methods employed. Tin* transplanting method, or “ new culture,’’ prac- 
tiee<l sue<‘essfully in the North, was tried and is believed to be not 
advantageous in Texas on account of the transplanting checking the 
growth of the young plants, uhile the winters an* rarely severe enough 
to kill onions seed^nl in the Held. The plants were placed 15 in. apart 
in a shallow furrow and the earth thrown upon them by means of a 
Planet Jr. ]>low. 

Muskmelons and vantalonpis, raridies and euliure (pp. 032-036), — 
Descriptive notes are given for 39 varieties of melons which were 
planted according to 2 methods, in hills and in ridges along which 
the seed was drilled. By the latter method the melons ripened earlier 
and were more abundant. Several fertilizers were used, singly and 
in combination, the best results being obtained from 3(K) lbs. of bone- 
black and 200 lbs. of suljvhate of potash per acre. To avoid danger 
I’rom fi'ost the melon seeds were idanted in 2 inch llowerpots or in small 
tin cans in hotbeds and atterwards transplanteil to the field. Threat- 
ened attacks by the striped beetle {IHahrotica vittata) were avoided by 
wspraying with Bordeaux mixture and London purple. 

Celery (pp. 637, t>.38). — Brief euUural and deseriidivo notes on 11 vari- 
eties of celery. It w as attempted to make iiart of the crop self-blanch- 
ing by growing the plants close together, but the method did not succeed, 
while the usual plan of blanching by means of mounding xvith earth 
was successful. 

Varieties of beans (jip. 639,640). — Cultural notes and tabulated data 
on 33 varieties of bush and pole beans and descriptive notea on 6 
varieties of Lima beans. 

Varieties of cabbage^ eauUflotcer^ and tomatoes (pp. 641-648). — ^Cultural 
notes and tabulated data are given for 29 varieties of cabbage, the 
Jersey Wakefield, Tait Pilot, Flat Dutch, and ITeiulerson Succession 
being considered most worthy of recommendation. Half of the plants 
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were irrigated with a decided effect in the earliness and »im of the 
heads produced. 

Cauliflowers iiroved a failure as a spring crop, although they were 
more satisfactory in the fall. 

Cultural notes and tabulated data are given on 50 varieties of tomato, 
Atlantic Prize, Iguotum, Livingston Favorite, Livingston Stone, and 
Ponderosa being considered as specially desirable. Pruning was prac- 
ticed on the variety Dwarf Champion with the beneflcial result of 
increasing the productiveness and invigorating the plants after they 
had been weakened by drought and lack ol‘ cultivation. Experiments 
with growing tomatoes from cuttings were successful, shoots 6 in. long 
being planted one-half their length in a sandy loam soil early in August 
and the resulting jdants coming into bearing in ^November. 

Field experiments with fertilizers upon peach trees (New f/n*- 
sey JStas. Bpt — ^This is a report upon 2 continuous 

experiments with the application of different fertilizers to peach trees, 
one expcTiuient having been continued for S years. Various eombiiia 
tions of fertilizers were employed and tables are given showing the 
composition of the different fertilizers and the yield and value of the 
crop ])er acre for the 8 years. Th(^ destruction of the orchard this 
year by storms necessitates the discontinuance of the ex])eriment. The 
conclusions reached are that it is advantageous to manure peaeli 
orchards on lands of medium fertility; that manuring exten<ls the prof- 
itable bearing period of tire trees; that complete fertilizers ar<* prefera- 
ble to single elements or combinations of 2 elements; and that chemical 
fertilizers are more jnofit able than barnyard manure. f)f the single 
elements potash has proved the most valuable. 

The second experiment is designed to test the (dfeet of an excess of 
plant-food elements on the health and prodvK'tiveness of ])eaeh trees, 
and also the effect of nitrogen and phosphoric acid from different 
sources. The experiment has been in coin so for 5 }ears, and* a table is 
given summing up the results for that period. The effect of fertilizers 
is not particularly noticeable on the trees, although a dee]>er color and 
stronger growth of foliage is apparent on the fertilized plats. The 
most decided increase in yield has been obtained by the use of nitro- 
gen and phosphoric acid applied in the form of organic matter by 
means of ground bone and grouiid fish. 

Report of the horticulturist, W. .L Gbeen (Ohio S(a. Kpf, 189 1 y pp. 
XXVl-XX VIII ), — ^This contains a imogress report on the investigations 
being carried on in the greenhouses, especially in the direction of subir- 
rigation, with regard to lettuce, radishes, and tomatoes. It has been 
found that watering by subirrigation is cheaper and more efficient, the 
soil remains looser, and the plants grow belter than when surfaC/C water- 
ing is done. Mention is made of preparations to carry on extensive 
rotation experiments with potatoes, wheat, and clover, and the general 
routine work of the department is briefly dwelt upon. 
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Report of the hortioiiltiiiist, W. L, Hurr (Ontario AgL College and 
Exptl Farm BpU 1894^ pp. 47^-56, ph, A general report on the work 
of the year in the department, the teaching, management of the depart- 
ment, and work at the fruit experiment stations being each reported 
ii[)on. Special attention is being paid to greenhouse work, and 5 
varieties of ICngUsh forcing cucumbers were successfully grown in one 
of the houses, A collection of economic i)lants is if* process of arrange- 
ment. Plans are being made to locate 10 fruit experiment stations in 
different portions of Ontario to test the value of different fruits in 
different sections of the country. 

Bscperiment with fertilizers on asparagus (Xew Jerttey Stas, lipt. 180 p. 

This aunouncos the Ix^ginniujUf of an cKperiiiiont tf) aHcertaiu if asparagus can bo 
protltably grown with conuiiiTcial iiTtili/ers alone. Tlio soil employed is a well- 
drained sandy loani) planted with tli(‘ variety Barr Mammoth. 

Forcing asparagus, Ts\ SruxKiPEU (lUr. Ilort.^ (ISOO)f Xo, J, pp. 41-47 ). — Brief 
notes on greenhouso cuUure. 

Forcing beans in a hotbed, N. Soiineideu (Hew Uort., f,s (ISOt:), Xo. 3, pp. 08- 
notes <m eiilturo under glass. 

Forcing of legumes, N. .ScnNKiOKit ( /»«i\ 1/orf., 38 (USOH), Xo. /, pp. 

A new Japanese vegetable, E. Andui'. {Ucw Uort.. 3S (189h), Xo. 3, pp. 33, 33. fly. 
^j.-,-lUuHtrate«l deseripti(»n of Araliu cordafa. 

liettuce undei glass, F. E. Caku {Harden and Forest, 0 (1803), Xo. 410, p. OS). — 
Brief note on methods use<l. 

Vegetable marrow, ,J. (\ Tai,la< k {tiarden, to (l^Ofl), Xo. IJ33, p. 113, fig. I). — 
Cultural notes on this cu<‘urbit, whieli )s roeommonded for gardens. 

Crabapples of American origin, V. (JKosDi.MANtJr (lUv. Uort.. OS iISOO), Xo. 3, 
pp. 03-00, figs. 3).— An annotato<l list of 12 varieties, with cultural remarks. 

Chemical analyses of the fresh and seeded fruit of the Indian fig (Cactus 
opuntia), and of the biennial articulations of the same plant, G. M. Lima (s"taz. 
Sper. Ayr. Hal., JS (/SOA). Xo. IJ. pp. SO'i-SlO). 

The Italian prune anadian Uort., {1800). .Vo. l*, pp. 37, 3S, pi. /, fig. 1). — 
Brief note on tho growing of prunes, especially the variety Fellombnrg, iii Ontario. 

Strawberry culture, T. B, Tkkky (Ontario Agl. College and Fxpti. larm Upt, 1804, 
pp. 3(0-300).— A popular paper on the subject, with special reference to cultural 
points, clean culture being especially urged. 

Concerning our berries, ll. von Fim iiFU-BEN/iON {Hot, ( enifd.. ui (iso.t), Xos. lo, 
pp. 311-338; 11, pp. SOO-37(>: l.\pp. iat-id). 

Pruning and trellising grapes {Canadian Uort., lo (I80>A, Xo. pp. 40, 30, figs. 
.1).— 'General popular directions. 

On the renewal of vineyards by American hybrids, 1*. Castel (Frog. Agr. et 
ru., 33 {1800), Xo. 3, pp. ins-U). 

Pinching vines, A. Lefi nviiE (iifcr. Ihrt., 08 {ISOf*), Xo. 3, pp. 00. 07).— Brief 
remarks and directions for this kiml of pruning. 

Fruit preserving in the Crimea {Hard, Chron., JO {J80i)), Ao. 4(t, p. Brief 

stsiistioal notes on the status of the industry iu tho C riuiea. 

Tho Dauphin chestnut, M. L. Dock {Harden and Forest, 9 {1800), Xo. 4?, pp. 114- 
110, pi. /).— Illustrated notes are given of a remarkably largo chestnut tree at Dau- 
phin, rennsylvania. 

Chrysanthemums, A. S. Swanson (/bwer. Florist, 11 {18003), No. i04, pp. TSJ-7S4).— 
Preferred methods of growing these tlowors to obtain largo blooms. 

Chrysanthemums from seed (Harden. 49 (1SS6), No. 1300, p. IJO).— Brief notes on 
the originating of new varieties. 



688 


EXPEBIMKNT STATION EBCOm 


GraltiJig ohrynanthemums, 0. Grosduhanok IfarLf 67 No. 24, pp, 

576, 577 ). — ^Notes on exx>eriment8 in this line, with dirootions for performing the 
operation. 

How to succeed with chrysanthemums (Canadian JJort., X9 (1896), No. 2, 
pp. 57^60, figs. — Popular cultural directions, watering, manuring, and disbudding 
being chicily discussed. 

The gladiolus, H. 11. Groff (Canadian Hart,, 19(1896), No. pp. 6?, 03, Jig. 1). — 
Botanical and cultural remarks. 

Hepaticas, 8. Arnott (Jour. Hori,, 1896, No. J473,p. 164). — Notes on the history, 
culture, and varieties of these flowers. 

Orchids, their culture and management, W. Watson and W. Bean (London: 
U. Gill,pp.5,U, J(Ud.). 

Ancient roses (Card. Chron., 19 (t896). No, 478, pp. 2W, 23()).-^k popular article 
on rose growing by the Romans. 

Grafting tea and other roses (Carden, 49(1896), No. 1266, pp. 148, 144). — ])escrix>< 
tions of methods. 

Over-ripened wood in rosea (Carden, 49 (1896), No. IJ66^p. 7^,0.~“llalf-ri]^eiied 
shoots produce the truest blossoms. 

Willows vs. bamboos, F. W. BuRBioor (Cardin, 19 (lS9(i), No. 1166, pp. 141, 
142). — Notes on the two for ornamental gardening, the willows being preferred as 
more hardy. 

Wanning tanks for the Victoria regia, W. Trick Kii (Oarden and Fount, 9 ( 1890), 
No. 418, p. 80). — Directions for heating the water in the tanks where this xilaut is 
grown. 

Kitchen garden planting, Fable (Amer. Card., 11 (1896), No. 61, p. 117). — A tab- 
ulated list of nearly 50 vegetables, showing in what month and how to x»lant to 
secure a suceessioii of crops. 

The composition and application of horticultural products, .1. Sfjiklien 
(Nornk. JIavetidende, 11 (1898), pp. .'19-52, 78-82). 

Horticulture in connection with agriculture, E. Lick (Ontario Agl. College and 
Exptl. Farm JijA. 1894, pp. 809-312), — A. iiopular article ndvueating the ]mrsuit of 
agriculture and horticulture together, the Tvriter belicNing that the two branches 
can bo jirofitably eombiued. Special icmarks are made on the care of orchards. 

Water-pipe boilers, L, Wkhit (FloriM Exchange, 8 (1896), No. 9, p. 188). — 
Directions for the home construction of a heating system for greenhouses. 

Bulb farming for the Southwest, L. S. LaMance (Carden and Forest, 9 (1896), 
No. 418, p, 87). — Recommends the South Ozark region of Missouri fur the raising of 
flower bulbs. 

Flower-seed table (Amer. Card., 17 (1896), No. 62, p. l.V ). — This is a tabulated 
guide to the ])roper time and metlmds for tbo sowing of various flower seeds iu the 
garden or greenhouse. Fifty-six different flowers are included. 

SEEDS— WEEDS. 

Impurities in clover seed, J. II. Panton (Ontario Atjl. College and 
Exptl. Farm lipt. 18'>l, pp. 11-16, Jigs. 10). — The author rciiorts upon 
00 samples of alsikc and r<td clover seed examined during the year. 
Of the 27 samples of alsikc the pcr(«ntage of vitality varied from 49 
to 97, and for the red clover seed from 79 to 98 per cent. The percent- 
age of weed seed varied in the difl’erent samples from 0.01 to 22.7 per 
cent. All specimens were found true to name. 

“Of the 60 8amj>lo8 examined, contaiuei] grass seed; 27, seeds 
of white cockle (Lychnis vespertina)', 32, sorrel (Rumex acetoseUa)', 8, 
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campion {Silem inflata)] 17, chicory (Oiehorium in1yhus)\ 0, rib grass 
{Vlantago Imceolata)] 4, ragweed {Ambroda arimisioBfoUa)] 3, smail:- 
•weed {Polygonum pennsylvanicum)) 6, chess {Bromm secalinm)) 5, 
bindweed {Polygonum convolvulus).^ 

Figures are given representing the natural and magnified forms of 
some of the more common weed seeds, as follows : Rib grass, sorrel, 
oxcye daisy, chicory, ragweed, bindweed, black bindweed, white 
cockle, bladder campion, and chess. 

Poisonous plants of New Jersey, B. D. Hat^sted {Kew Jersey 
Stas. lift. 1894^ pp. 401-J.l9j figs. 6). — A preliminary report is given 
of the known poisonous jdants growing within the State. Numerous 
instances are cited of poisoning of men and animals being traced to 
various plants, and descri]>tions are given ol* a few of the more common 
plants that are poisonous to the touch and of those which are poisonous 
when eaten. 

A list is given of the plants grown in the State concerning which 
complaints have been mmle. More than 75 species are enumerated 
whose efiect varies from slight irritation to the causing of death. In 
luldition to those enumerated in the list mentioned, reference is made 
to poisonous fungi, conspicuous among whi(*h are the (Tgots, specimens 
of which from 10 dillerent gravsses are figured. 

The Russian thistle and thistle-like plants, B. 1>. Halsted (AV^r 
Jersey Stas. Ppi, 18n fpp, 301-319^ Jigs, I J ), — Illustrated notes are given 
on the Russian thistle {Salsola lali tragus)^ horse i\ott\e (Solanum caro- 
linense)y buflalo bur {S, rostrafHm)^ spiny cocklebur {Xanthinm spino- 
8um)j spiny sow thistle {Sonehas asper), teasle (Dipsacus sylreslris)^ 
R])iny amaranth (Amarantus spinostts), sand bur {Cenehnis frihtdoides), 
Canada thistle {Cnieus arveusis), and pasture thistle (6^ 

Mention is made of a disease of the (hanada thistle due to a rust, 
Pucelnia smrvolens. During the year a (piantity of diseased material 
was distributed to correspondents with the hope that th(‘ disease might 
be caused to spread. Furrher investigations on this subject are- 
exi>ected to be carri<*d on. 

Dlsperaal of seeds by birds, II. N. Uidi.rv { Xat. ScL, S ( /.W), So, 40, pp. IS^utOO). 

New germinating apparatus, C. As< iiman {('hem. /ty., Xo. 7.p.oi,Jig. /). 

Report of Boraas Seed-Control Station for 1894, A. W. Essi'.x ( Jioraas {Sweden): 
1305, pp, tV). 

Report of Christiana Seed-Control Station for 1894,11. Larsen {liei'ttn, Kgh 
Sdsk, JXhrgcs Vel. 1801, pp. UH-IX ). — A summary of all seed analyses made during 
the past 8 years is given, iii addition totho usual report of the seed-eon trol work per- 
formed during the year. The main data of the summary are given in tabular form, 
only averages of 10 or more samples being inelnded. — f. w. wou.. 

Report of Christianstad Seed-Control Station for 1893~’94, L. J. Wahlstedt 
(Chriatlanstad (Sweden) : ISO.’*, pp. 8). 

Report of Gefleborg County Seed-Control Station for 1894, A. Westman 
[Qefie {Sweden): 1895, pp, <i). 

Report of Qothenborg and Bobus County Seed-Control Station for 1893- 
’ 94 , J. E. (Ooihenburg (Sweden) : 1895, pp, 18). 
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Report of Bernosand Seed-Control Station for X894| 0. O. Strokiek 
9md (Sweden) : 1895, pp. 14), 

Report of Ope Seed-Control Station for 1894 (0}}e (Sweden) : 1895, pp, 7). 
Report of Lund Seed-Control Station for 1894, B. JOnssok (Lmd (Sweden): 
1895, pp, 14), 

R<^ortof Skara Ckemioal and Seed-Control Station for 1894, O. Nvlandkr 

(SJcara (Sweden ) : 1893, pp, 18), 

Report of Stockholm County Seed-Control Station for 1894, 0. 8T.rKJtNQtTiST 
(Stockholm (Sweden) : 1895, x)p, 8). 

Report of Waimland County Seed-Control Station in Molkom for 1894, 

J. A. Anoersson (KarUtad (Sweden): 1895, pp, 18), 

Noxious weeds along thoroughfares and their destruction, A. T>. Sklby (Ohio 
Sta, Bui. 59, pp. 5 ). — The text of the State law relative to the destruction of weeds is 
j^iven, and. in<iniry is made concerning the appearance and spread of trouhlesoine 
weeds along roadsides and elsewhere. 

Weeds of New South Wales, J. H. Maiden (Jff/. Oas, X. S, TTales, (1895), Xo, 
IS, pp. 811-SlS ). — Notes are given upon the occurrence and methods of eradication 
of catch (Silme gallica), stinkwort [Inula graveofenb), and wild melon (Oncnmh 
myriocarpus). 


DISEASES OF PLANTS. 

Report of the botanist, B. D. IIalsted [New Jerunj Stan, Rpi, 
pp. 275-419, fign, 81), 

Synopsis. — Tin* author reports on the work of the year, notes being given on (leld 
experiments with tiiugieides, herbarium w’ork, the Bussian thistle and thistle- 
like plants (see p. (589), a loaf blight of oats, Komo of the more injurious fungi to 
fuiits 111 1891, some of the more injurious fungi upon market-garden erops, Home 
fungus dineases of ornamental plants, and poisonous plants of New Jersey (see 
p. 089). 

Field €,vperhnenis with fungiciden (pp. 2'3 5-302). — This report is a 
reprint of Bulletin 108 of the station (E. S. K., 6, j). 004). 

Eerharitim tcorl (pi>. 30;>, 304). — The author gives a list of tlie sets 
of fungi possessed by the station. The number of specimens is over 
11,000, all of which have been mounted and classified. Card catalogues 
have been prepared, one classifying the specimens by orders and another 
according to the host fre<]uented. 

A leaf blight of oats (pj). 319, 320). — Reports from various jiarts of the 
State complained of a serious trouble of the oat crop. The ))lants were 
stunted ill a peculiar manner. Investigations showed present a sjiecies 
of Phyllosticta that was quite unlike any of the described species ai^ce.ss- 
iblc to the author. The fungus is described as follows; “ Pycuidia of 
our Phyllosticta vary in size from 150 to 250/i, The simres average 
from 12 to 18 by 0 to 7//, and are of a iieeuliar boat shape; that Is, 
broader at one end than the other, and somewhat long, pear-shaped, 
being (‘olorless ami without guttuhe.^^ 

The effect of the diseas(‘ on the oat croj) as given by the author is: 

“ Several fields wore visited and tlioir appearance was nearly the same in all 
localities. The oat plants were of sniall size, ami on .Tune 23, for example, not more 
than fVom 6 in. to 1 ft. in height, with occasional heads showing in the most for- 
ward places. At first sight the fields had a peculiar brownish color, which was due 
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tosotxie of tlie plants having tamed browns the apper leaves Bometimes showing a 
reddish color. Other plants were nearly of the normal green, but apparently 
stunted. In those places where the diseaaecl plants made up a half or more of the 
stand the whole field was decidedly brown, and prospects for a crop were very i»oor. 
Other fields had not more than a tenth of the plants dying, and the crop with the 
exception of these looked fairly well.” 

Some of the more injurious fungi to fruits in 189d (pp. 320-334). — The 
author han reported on the more aerious attackg of fungi on the follow- 
ing fruits during the KeaHoii: Apide, blackberry, cherry, cranberry, 
currant, goo«eberry, grape, pea<*h, pear, plum, quince, raspberry, and 
strawberry. A cane blight of the currant is described that is due to a 
species of Nectria nearly related to A. einnabarina. Associated with 
it were often found other fungi, one of which, Homostegia sp., was very 
conspicuous. On account of the nature of the injury ^one by these 
fungi tliere seems no other remedy than to cut out the disease<l portions 
or the whole cane when severely attiieked. 

Especial attention is called to the attack on pears, particularly Keif- 
fers, by the fruit mold fungus Monilia fruciigena. Any bruising or 
breaking of the skin of this very susceptible kind would result in an 
immediate attack, followed by the softening of the wliole fruit. The 
remedy is obvious. 

A phase of the stra\> berry leaf blight is described. The injury 
seriously atiected the crop during the year. The affected plants were 
manifest by the wilting and curling of tlie leaves. When no parasites 
were present, the functions of the roots seemed to have been impaired. 
Spots of SphwrvUn fragurice were noticed on the leaves and also on the 
X)etioles, where they seemed to cut oil’ the circulation of the sap from 
the leaves, hence their wilting. 

Some of the more injurious fungi upon marketgarden crops (pp. 
335-302). — Tlie more injurious fungi of the following crops are enumer- 
ated and the severity of their attacks briefly described: Bean, beet, 
cabbage, carrot, celery, cucumber, eggplant, horseradish, lettuce, melon, 
onion, parsnip, peas, pepper, potato, salsify, radish, spinach, squash, 
sweet potato, tomato, turnip, and watermelon. The report on beet 
diseases is reprinted from Bulletin 107 of the station (E, S. E., 6, p. 905). 

A serious attack of cucumber anthraenose due to Colletotrichum 
lagenarium is reported upon, and wliile the experiments are not com- 
pleted, it is thought that the projier use of Bordeaux mixture or ammo- 
niacal copi>er carbonate would prevent serious losses from this source. 

Since the publication of Bulletin 70 of the station (E. S. II., 2, p. 410) 
the author has coiitiiiued his investigations on the ring rot fungus of 
the sweet iiotato. It has been ascertained to be caused by the same 
fhngus as the stem rot, Nectria ipomwas. In one of its most striking 
phases the decay is said to take the form of a ring about midway of the 
root; hence the common name of ring rot. Over the surface of the 
decayed portions soon appears the pinkish growth that characterizes 
this fungus. The stem rot of the eggplant is due to the same cause. 

1570»~No. 8 6 
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In addition to the more common tomato diseases, a leaf blight^ due to 
an undetermined species of Oylindrosporium, was noticed. The disease 
seems to have been widely spread, and when badly blighted the whole 
plant has a sickly appearance, but no large spots on its leaves. 

Some of the fungm diseases of ornamental plants (pp. 302-401). — 
Under this heading are reported the condition of the following as 
affected by various fungi; Ohrysauthemum, (*.osmos, dahlia, hydrangea, 
lilies, palms, pinks, primulas, rose, and violets. The report on chrys- 
anthemuin diseases was prepared by the author for the American 
Chrysanthemum Annual, and is here reprinted. The diseases described 
are a leaf spot due to Siptoria ehrysanthemi, chrysanthemum blight 
caused by Oylindrosporium ehrysanthemi^ and a new leaf 8]>ot due to 
Phyllosticta chrysanthemi. The remedies for these diseases are the more 
common fungicides, directions for the preparation of the small quanti- 
ties usually needed being given. 

The stem blight of cosmos has already b<‘en noticed in these pages 
(E. S. E., 0, p. 437). 

Specimens of diseased lilies were examined by the author for the 
suspected “ Bermuda lily disease, '"but upon investigation the trouble 
was found to be due to sp(‘<*ies of I^hyllostica and Vermiculariii, 
the first being probably the ludiiiary (*ause of the disease. In otluT 
instances lack of vigor in plants was found due to the jiresence of 
mites in the bulb scales. For the prevention of the mites the use of 
sulidmr water is advised. 

For the diseases of primulas, five of which are mentioned, an occa- 
sional spraying of the jdants with Bordeaux mixture is recommended. 

The author has made an (*xtended study of the diseases of the violet, 
due to various causes, but principally to rhyllosticia riolw and Oerco 
spora vioUe, Bench and box exiieriments were conducted for the jire* 
ventiou of the diseases with Bordeaux mixture, ammoniacal copper 
carbonate, and corrosive sublimate. Bordeaux mixture was the only 
one giving satisfactory results. Half strength mixture ap}>lie<l every 
10 days to violets under glass was found to retard the time of blooming, 
and it is thought that (piarter strength would be effective in prevent- 
ing disease and would not be subject to this objei'tion. Plants in the 
open iield should be sprayed at least every 10 days w ith half-strength 
solution. 

Attention is called by the author to the serious blighting of many 
flowers by Mo si Ha fructiyena and other fungi. 

A reprint is given of a paper by the author on ^^llow to distinguish 
fungus diseases of carnatioiis.^^ (E. 8. E., 0, p. 8^32.) 

A nursery blight of jiojilar, due to Marsonia populi^ is figured and 
described. The white po))lar, Populis alba^ seems most subject to its 
attack. A similar disease has been observed for several years on the 
sycamore trees, causing the twigs to die back for several inches from 
their tips. 
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A reprint from The Florists^ Exchange of October 6, 1894, is given on 
tbe ^‘Vocation of the Pbytopathologist/’ 

Smut fungi, 11, O. Brefbld ( Untersuchungen aus dem Qemmmige- 
biet Myhologie^ XI, pp. IT, 98^ pin. 5; ahn, in Arner. Naturalut, 30 
{1890)^ No. 350^ pp, 137-142 ). — Thin article deals with the smut diseases 
of cereals, and is based upon 4 years’ work of the author with UsHlago 
carbo on oats, U. cruenia on sorghum, and U. maydis on corn. Inocu- 
lations were made by spraying the jdants at different stages of growth 
with (ionidia propagated in nutrient solutions made from fresh horse 
dung. 

In the case of oats sjirayiiigs, made when the embryo was 1 cm. in 
length, gave from 7 to 1<» jxw cent smutty plants; when 2 cm. long they 
gave 2 per cent ; and when tlie pluinule had pushed through the enfold- 
ing sheath scarcely any smut rcMilted. The infection takes place 
through the young axis and also through the sheathing leaf, but prin- 
cipally through the former. In another experiment garden soil was 
sprayed with conidia and oats planted at a depth of 1 cm., and after 
sprouting the plants w<‘re transplanted. In one lot of 300 seed 5 per 
cent of the resulting plants were infecte<l. Tii a duplicate experiment 
4 per cent were dis4»ase(L In still another experiment horse dung was 
mixed with soil and th(‘> wlmle infected and sown with oats. Half the 
resultant seedlings wen* kept in the laboratory at a temperature of 
over ('., the others being placed in a (*ellar where the tem])eiaiure 
did not exceed 7^. Those in the laboratory gave 27 to 30 i>er cent 
smutted plants, while the jiercentage of smut in the ones in thecellar was 
from 40 to 10, showing that horse dung and low temperature are favor- 
able for smut infection. A fourth series of experiments was made with 
infection material derived from conidia that had been artiticially culti- 
vated for () and 12 months. With the first cultures the author got from 
7 to 10 per cent smutty plants, in the second almost none, the conidia 
having lost their power of sending out germ tubes capable of infecting 
the host, it was also learned that the germ tubes can penetrate any of 
the young tissues of the seedling, but can only infect the host when the 
hyplne are able to rcacli t he part of the ])lant where the smut beds are 
formed. In all experiments the germ tubes entered the young seed- 
lings, but when they were unable to reach the iucijiient ovules no smut 
beds were formed, the gei in tubes being embedded in the tissues of the 
host. 

In the case of the sorghum experiment the results were even more 
striking than with oats. In some cases as much as 70 per cent of the 
sprayed [)lants became inffH’ted. Like the oats, the smut bed is confined 
to the panicle, and most of the infeidions took place in the early stages 
of growth, the tissues of the seedling soon becoming too hard for pene- 
tration. 

In the exi>eriments with maize 3 unexpected facts were brought out: 
(1) The germ tubes are capable of penetrating any rapidly growing part 
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of tbe plant; (2) the growth of the Axngus hypba^ which has gained 
entrance to tbe host is narrowly localized, tbe smut bed being formed 
near tbe place of infection; (3) there is no long i>eriod of time between 
infection and the development of spores, as is tbe case in oats and sor- 
ghum, but 2 or 3 weeks intervening in the maize experiments. Tbe 
author conducted experiments nith seed treated with smut; plants 
sprayed in their early stages of growth and at various later periods; 
upon tlu‘ adventive aiuual roots; upon leaves and upon the inflores- 
cences, and in every case any meristematic part of the maize plant was 
liable to direct infection. 

Corn smut, unlike that of the oats and sorghum, is provided with 
aihial conidia, which are readily transported from the soil where they 
are developed to a ny ]»art of the plant. On this account the desirability 
of keeping tlie soil of the (*ornlield free from smut spores by removing 
and burning all smut masses before they have ripened is apparent. The 
spores of corn smut seldom germinate in water, and the infection of the 
plant i)robably takes place only when the spores have germinated in 
the soil and jnoduced aerial coiiidia, tlieir germination being greatly 
favored by tlie presence of horse dung. 

Raspberry anthracnose, d. II. Panton {Ontario AgL College and 
ExpiL Farm Hpi, 7^ jig. 1). — The author popularly describes and 

figures tlie anthracuose of raspberries due to Glwosporium renetum. This 
disease, while atta<dving both the red and black-cjap vari(‘ti(»s, is said by 
tlie author to be most severe on the black cajis. The method of treat- 
ment suggested is the use of Bordeaux mixture made of 4 lbs, copper 
sulphate, 4 lbs. lime, and od gals, of water, applied as follows: First 
a])plication, early in the spring before the leaves open ; 2d, soon after the 
young canes a])pear, and these only sprayed; 3d, about 2 weeks later 
spray young canes again; 4th, the young canes just before blooming. 
Cut out and burn the fruiting canes each summer as soon as tbe crop 
is gathered.’’ 

Diseases affecting the grape, J. H. Panton (Ontario AgL College 
and Expil. Farm JRpt, pp. H-i3^ jigM, Hy — In reply to a circular of 

in<|uiry sent out relative to grape diseases, 120 eorrespoudeiits reported 
tbe ]>reseiice of downy mildew, 105 powdery mildew, 106 black rot, and 
14 anthracuose. The loss due to disease was estimated at from 50 to 
75 per cent of the crop. The varieties most subject to fungus attacks 
are Rogers’ hybrids, Concord, Clinton, Niagara, Briglitou, and Dela- 
ware. They seem to sufi'er injury in the order named, the first being 
the most seventy attacjked. 

The author describes and illustrates downy mildew, black rot, pow- 
dery mildew, and anthracuose, and suggests \)reventive treatment for 
ea<ih. 


On some characters of floral galls, C. MaCmtijan (^ckwoc, a. tter.f S {ISBey No. 
eSfjyp. $40-^49), — A synoptical r^surn^^ of the subject is given. 

On the rust of flax and the microbes producing it, H. Winoojuosky (Naturw* 
Umd.f It (tSOfJ), No. 9, p, 11^; ahe, from Compi. Bond., tSI (1895), p. 74^). 
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A nmvr piirasite of tho grapOt Ravaz and Gouiband (Eev, Vit; aha, in Le Monde 
d$a PJantea, 6 (1896) ^ JVb. 76, pp, 57, 5^).— -Descriptive notes are given of Phylloaiicta 
viakp, n. Bp. 

A new sweet*potato disease, I. Clkndknin (lioL Gan,, 21 (1896), No, 2, p, 92, 
pi, 1), — Notes are given of a ftiugus frmnd upon sweet potatoes imported from Java. 
Specimens wore sulmiitted to Ellm and Everliart, who describe the fungus as new 
and named it Laaiodlplodia iuhercnlata. 

Oummoslsof sugarcane, K. W Knox (Uev. Ayr, fie Maurice, !) (1805), No. U, 
pp, 289-294), — Ueprinted from Sugar Journal. 

Concerning the sugar-cane disease caused by Marasmius sacchari, J. H. 
WaKKKH (Centbl, liaki. und Par. Allg.^ 2 (IS96), Xo. J~,I, pp. 44-56, Jiga, J). — Descrip- 
tive notes are given of this disease and suggestions o tiered for its ]ire vent ion. 

Violet damping, TI. Mki.de (Amer. Florlai, II (1896), No. 404, p, ?cS7).— Coke 
screenings recomnionded as a remed 3 ^ 

A new disease of wheat, P. A, Savcaiioo and A. N. Derlesk (Piv. pai. Veg,, 
4 (1805), p. 56; aha. in li/dwigia, 31 \o. 1, liepert., p. .7). — The disease affects 

tlio culms at their base, and is caused b> Spha roderma dnmnnaum. 

Root diseases caused by fungi, <». MAsm-.r. {hew Mhr. Uul., 1806, So. 109, pp, 
l-5.pl, 1), — Notes are given of /VMififop/iorn tieeairir and lUmllinia r ad irijter da, the 
latter from New Zealand. Suggestions are given for their prevention. 

The animal parasitic diseases of plants, A. H. Fuavk ( Pnalau: iSOti). 

Bel worms, J. N. May {Anier, hloriat, II ( lyh:). So. lot, pp. 786 ). — These nem- 

atodes, which are said to be jilw s ioniid on < lo\ or roots \\ ben root galls are present, 
easily find their way to elirysanthenmms ami loses. 

Bel worms affecting roses, J. N May ( inter. Florist, 11(1896), So. 309, p. 640).— 
llrief remedial iiot<‘« on nemat<»deH attaekini; the roots of rost‘s, and causing the 
foliage to become j’cllow. Watering ith lime atm* or a solution of sod.*' is recom- 
mended, and as a preventive steannng all siisjiected soil at a tetnperature of 2J1.V F. 

A report on experiments in treating nematodes with gas liquor, A. 8tipt 
(xVenc Ztaehr. liuhenz. hid., 3h ( iMt6\, Son. 8, pp. SI, s.: 'i, pp. 9f-96). 

Arsenical cure for carnation rust, Ilii.L (Florists^ hrthange, 8 {189(f), So. 9, p. 
JOJ), — Fowler’s solution — 1 or. to S gals, of water — used with success. 

How to prevent smut, J. 11. Twrov (Ontario igJ. I'olUqe and F.xptl. Farm Rpt. 
1804, pp, 17,18). — Directions are given for the treatment of M*o<i witli Imt water, 
solutions of copper sulphate, and potassium sulphid for the presention of smut. 

Bxperiments in the treatment of carnation rust, F (’. Sifwari {Fhriaia' 
Exchanges (1806), So. 8, pp. 167, 1(>8). — Kxperiincnts are reported in testing tlic ger- 
mination of spores in fungicides, soaking cuttings in the same, and on the curative 
and preventive treatment of rust. The nut lior recommends tlmsclnd ion of resistant 
stock, dipping cuttings in solution of potassium Hul]>hid and stalling in fresh sand, 
Bpra^nng with weak copjier sulphate solution, fumigating ^^lth sulphur before 
benching, and not allowing the foliage of indoor plants to remain wet for any cousid- 
erahle time, 

Reaults of 6 years’ combatiug black rot M. llussiii'.Ri: (Prog. Agr.et Fit,, 25 
(1896), No, 6, p. 153), 

Gkape mildew and the salts of copper, L. DEr,i{i7.LY ( Prog. Agr, et fit., 25 (1806)^ 
No, 6, pp, 141-143), 

Forest fungi, Ik X>. IIat.stki) (ForMter. 2 ( 1806 ), No, 2, p. 25),— Jsoien are given 
on cedar apples and their relation to diseases of the apple. 

Diseases of plants and their remedies, K. A. Conn (Agl, daz. N. S. Wales, 6 
(1895), No, 12, pp, 858-867, Jigs. /J).— Notes are given on the pimply rot of the tomato, 
bitter pit of the apple, siiuash tip disease, a coffee disease, red blotch of lemon, gray 
scab of lemon, and au earthworm jiest. 

Diseases of agricultural plants and their remedies (Fuhling's landw, '/Ag„ 45 
(.1896) f No, if pp, lS5-13S).—\Stiei notes are given on diseases of alfalfa, clover, lupinei 
vetehes, and horse beans. 
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EHTOXOLOOT. 

Report of the entomologist, J. B. Smith (New Jersey Stas, Bpt. 

1891, pp. 493-600, figs. 58). 

Synopsis . — This report consists of a general review, comprising brief notes on a 
number of the insects most injiirioiis during the season, with more extended 
lemaiks upon some especially damaging forms, particularly some scale insects, 
shade-tree insects, and insects adecting the >vood of fruit trees. 

Oeneral review (pp. 423-4(i2). — In this coimec'tion short observations 
are made upon the San Jos6 scale, pear midge, pear i)8ylla, pear 
blister mite, imported i)ear borer, fruit bark beetle, apple borers, tent 
caterpillar, peach borers, elm leaf beetle, wood leopard moth, iieriodical 
cicada, cutworms, melon lice, xiotato stalk borer, tomato or corn worm, 
corn root webworm, wheat insects, root maggot, thrii)8, cabbage 
insects, potato insects, blister beetles, sweet-potato insects, (dover leaf 
beetle, asparagus beetle, blackberry inse(*ts, sawtly larva*, wireworms, 
strawberry weevil, (‘ranberry grasshopj)ers, sejuash borer, ants, may 
beetles, horn fly, and rose chafer. 

Broadcast applications of kainit, at the rate of 500 lbs. per acre, were 
found etlicient against maggots of cabbages, onions, and radishes. It 
was found that cranberries were eaten by grasshop])ers, but only after 
the skin had been punctured by katydids or locusts. 

JCniomoloffy in the crop hnUeiin (p]). 4<i2-470). — Hiis brietly reviews 
and abstracts the weekly information obtained from ditterent parts of 
the State throughout the season, and imlicates at what points the vari- 
ous injurious insects w<*re most numerous and damaging. 

Specially injnrioifs insects (pj). 470-0(K)). — In this j)art of the report 
are given general life history and remedial notes on scale insects as a 
class. Caustic washes, chiclly j)otash soapsuds, to be* followed by kero- 
sene emulsion, are recommended. Illustrated d(*scj‘iptive, life history, 
and remedial notes are given on the Ban Jose scale, taken in main part 
from Bulletin 100 of the station (M. S.li., <», ]>. 8.12). Continued experi- 
ments with insecticides indicated that tish oil soap is the most effective 
wash. Illustrated notes are also given on tin* oyster shell bark louse 
(Myiilaspis pomornm)^ scurfy scale (Chionaspis furfur m)^ rose scale 
{JHaspis roAff ), soft scales (LccaniumhcHperulumy /y. hemiitphwrieum^ and 
Jj, cerasife.r)^ and eottony inajde seale [lUdvimria inuumerabiUs), The 
matter imblisluMl in Bulletin 103 of the station (E. B. K., 0, p. 040) in 
regard to the elm leaf beetle {Galeruca jrav thorn ehrna)^ wood leopard 
moth (Zenzera pyrina)^ and white marked tussock moth {Orgyia leuoo- 
Htigma) is given in main part,supi)lemented by further observations on 
the life history and best methods of treatment. The bagworm {Thgri- 
dopteryx ephemera formis)\H also trcate<l of at length, its life history being 
described and its anatomy and various stages figured in detail. Notes 
on ijutworms, the sinuate pear liorer, and iK)tato stalk borer and experi- 
ments with bisnlphid of carbon are given, being quoted from BoUetin 
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109 of the station (E. 8. B., 7, p. 40). The report also includes notes 
on the life history of the pear midge {Diplom pyrivoTa)^ the fruit bark 
beetle (Soolytua ruguloaua)^ apple twig borer {Amphicerua bicaudatua)^ 
and the x)eriodical cicBdi^ {Cicada septendecim). 

The fruit bark beetle was found seriously damaging apple, pear, and 
peacli trees, the infested trees appearing as if fine shot had been fired 
into the bark. These holes are the openings into galleries in which the 
eggs are laid and from which the larvm bore beneath the bark on all 
sides. The central gallery, in which are laid about 80 eggs, is about 
in. long. The life cycle from egg to adult is about 35 days, and 
although the broods are not well marked, there are 4 or 5 in a sea- 
son. The full-grown larva* are white, thickened anteriorly, with small, 
yellowish lieads and brown mandibles, and are about three-sixteenths 
of an inch long, while the black, cylindrical adult measures one-eighth 
ineli in length. As a rule healthy trees are not attacked unless there 
la a dearth of weak or dying ones. It is recoin inende<l that badly 
infested trees be cut down and burned, wliile those only slightly 
attacked should have the borers cut out, the ^v()und8 plastered up, the 
trunk whitewashed, and the growth stimulated by abundant soluble 
fertilizers. 

The apple twig borer was found attacking ap])les, pears, xieaches, and 
grajicH, boring into the ]>re\ ions year's growth, the burrows being made 
for food and shelter only, as the insects breed on the dead wood of 
smilax and wild grape. Ridding the land as eomplekdy as possible of 
the food plants is suggested as a remedy. 

The [HTiodical cicada caused some alarm in the State, but it is not 
believed that any damage due to the laying of its eggs will be of a 
serious nature. 

Report of the entomologist, F. M. Websteu (Ohio Sta. Bpt, 1^9 1 ^ 
pp. XX I X-XAWI X j 7), — In this report it is urged that more exten- 

sive aiiproiiriations are required to secure eflicient eombatiiig of the 
insect iiests of the State. J3rief mention is given of the lift* history of the 
nii8])beiTy gouty gall beetle (Agrilua ruJieoUis)^ graiie root worm (Fidia 
vitlcida)j Western corn root worm (IHahrotim lonyicornia), chinch bug 
{Bliaana Icnvopterua)^ asjiaragus beetle (Crioceria as 2 )((ragi), onion thrips 
(Limothripa triiici), strawberry worm (Harpiphortta macnlaius)^ cabbage 
curculio (Liatronotua appendivulaUia)^ and a few other species causing 
varying amounts of damage throughout the State. Maj)S are given 
showing the distribution in the State of the Western corn root worm, 
chineh bug, grape root worm, asparagus beetle, bagworm, clover root 
worm, and clover leaf weevil. Other investigations on the life history 
and best treatment of these pests are being carried on. 

Insecticides, 11. Fkioe (Texas 8ta, Bui. 30 j pp. 649‘-051). — Gen- 
eral remarks upon insecticides, explaining their puri>ose and methods 
of application to the two styles of insects, biting and sucking. The 
action of the following insecticides is described and directions given 
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for their applioation: Loadon purple, Paris green, kerosene emolsion, 
carbon bisulphid, and pyrethrum. The forms of spraying apparatus 
that have proved most efficient at the station are mentioned and the 
names of the manufacturers furnishing them are given. 

Trapping codling moths, J. H. Panton {Ontario Agl College and 
ExptL Farm llpt, 189 p. 4). — Brief mention of an experiment in using 
funnel-sha})ed ‘‘tree protectors, which are fastened around the trunks 
of apple trees to capture codling moth larva). The larvie found hiding 
places under tow attached to the apparatus, and 25 trees so treated 
averaged 25 larva‘ each. 

Peripatus, myriapods, and insects, A. SedCiWick, F. G. Sinclair, and I). Shakp 
(London and Xew York: MaomiUan <f* Co., pp. XJ, o84, Jigs. 371 ). — In this volume, 
which it» the fifth of the Cambridge Natural Hi8i(»ry Seriee, the difierent 8ubje<‘tB 
deeiguated in the title are sexiarately treated by the respective authore. The plan 
of the work is to describe the origin, embryology, anatomy, morphology, life history, 
and distribution of the groups under consideration, (‘ombiued with a discussion of 
relatiouKhi])s, and a general classification. Synoptical keys are given us far as the 
families, and in some cases to low'cr subdivisions. 

The first 26 pages and 14 figures are devoted to Peripatus, its position between the 
Annelids and Arthropods being explained by an exposition ol‘ its anatomy and devel- 
opment, I*, capenah being chiclly used for ilhistration. Ten distinct species and a 
number of doubtful ones are recognized, and a colored maj) given showing the geo- 
graphical distribution of the genus. 

The myriapods are classified as ('hiloguatba, Chilojmda, Schizotarsia, Syinphyla, 
and Pauropoda, and an illustrated key to the families is given, in wliicb a represent- 
ative of nearly every famif^ is figured. General remarks on the life history, and 
habits of the group jirefaco technical descriptions of the structure of each class. 

Niue orders of insects arc rocogui/ed — Ajitera, Orthojitera, Neuroptera, Ilymeiiop- 
tera, Colooptora, Lepidopteia, Diptera, Thysanoptera, and Hemiptcra, and the clas- 
sifications of otlier authors are discussed. Although the paleontology, anatomy, and 
development of insects as a class are given wdth eonsidorahle iletail, this volume 
treats elaborately only of the Ajitera, Orthoi>tera, Neuroptera, and part of the 
Ilymenoptcra, the other orders to be considered in succeeding volumes. 

This work is admirable in conception and execution, and will readily be granted 
highest rank as a bandy refertuice book on the morphology of th<^ forms considered, 
while the systematic side of the subject is not neglected. Tlie illustrations are par- 
ticular!} good, many of them being original, and others taken from important special 
papers, in some cases not easily accessible. 

Plants and ants, Heim (liev. A’ci., ser. 4, 5 (1890), Noa, 9, pp, figa, f); 10, 

pp. ti99-30.i). 

On Aleurodes lonicerae, J. W. Douglas (Ent. Monthly Mag,, acr, S, 7 (18!H}), No, 
74, pp. 31-33 ). — Descriptions of the various stages. 

The life history of the Wdw&lan, h, Zkhntnkk ( West Java Sugar Sta. Contr, 17, 
n. aer., 1893, jy. i5).~Notes on the scarabeid Apogonia deaiructor, which is ver} inju- 
rious to sugar cane in Java. 

Aspidiotus perniciosus and Aonidia fasoa— a question of identity or varia- 
tion, W. M. Ma8Kell( Canadian Knt.,e8 (189H), No. Upp, The author believes 

that it may be necessary to remove Aapidlotua pnnxcioaua to the genus Aonidia, and 
to make Aonidia fuaca a variety of pernicioaua. The chief difference between tlie two 
is that of size and minor external variations, the anatomical features within the 
scale being practically the same. 

The Cocolnellidse of Japan, G. Lewis (Ann. Mag. Nat, Hist,, aer. C, 17 (1896), No. 
97, i^p* An annotated catalogue of 61 species. 
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Haw Hortli Ameiloa, D. W. Coquillvtt {Camion Ent, 28 (1896), 

JVo* f, 48, 4tf).«-"Three new specieB of mosquitoes are deeoTibed. 

The probable cnrlglii, dewelopment, and diffusion of North American species 
of the genus Diabrotioa, F. M. Webster (Jour. N, 7, Ent, 8oo,, S (1895), No. 4, pp. 

It is believe<l that all but one of the 18 species originated in Mexico and 
Central America, and have thence spread to the North, the Rooky Mountains divid- 
ing the current, and sending 2 species to the Pacific Coast. 

Obsenrations on Dolerus palustris, 8. Dorbeli (Ent. Nuchr., 22 (1896), No. 2, pp. 
21-28). — During the day the larvm inhabit the stems of Equisetum limo»um, issuing 
at night to fee<l on the branches. 

Carpocapsa pomonella. a nut feeder, R. Ai>kin (Entomologiat, 29 (1896), No. 392, 
pp. 2, 3). — ^The codling moth has boon bred from walnuts and sweet chestnuts. 

The American species of Isotoma, A. D. Macgilli vrav (Canadian Eni., 28 (1890), 
No. 2, pp. 47-58). — This consists of a revision and synoptical key, 31 species being 
recognized. 

Lepidopterous larvae In walnuts, F. V. Theobald (Entomologiat, 29 (1890), No. 
.193, pp. 28, 29). — The species Carpocapaa aplendana and Plodia interpunctella were 
found in English walnuts. 

Lixus ooncavus as an injurious insect, E. A Klages (Ent. Netaa, 7 (1890), No. 1, 
p. 13). — Brief notes on this beetle attacking rhubarb, bunlock being the natural 
food plant. 

Monocrepidius vespertinus injuring beans, .1. B. Smith (Ent. Neiaa. 7 (1890'^, 
No. 1, p. 10). — A short note on tlie adults gnawing beau pods. 

Breeding notes on Scolytus 4-spino8as, S. rugulosus, and S. muticus, E. A. 
KI.AGKS (Ent. News, 7 (1890), Xo. 1, pp. 11, 12). 

A descriptive catalogue of the Sphingidae found within 50 miles of New 
York City, W. BRrTBNMi'i.LEB (liul. .imer. Muaeum Nat. Hist. (1895), pp. 275- 
320, ph. 0). 

Remarks and observations on the structure of the antennae of the Ceoido- 
myids, .1, .T, Kikffeh (liul. 8o( Ent. France, 1890, No. ?, p. 37, figs. 2). 

Bibliography of North American dipterology, 1878-95, I, 8. W. Williston 
(Kanaaa Unir. Quarterlg, / (1891-90), No. 3, pp. l!9-144). 

The compound stigmata of dipterous larvae, J. C. H. i>k Mki.tbrk ( Tijdschr. Ent., 
38(1894-^91), pp. 05-100, figs. 3, 1). —All important paper, based on studies of the meta 
morphoses of Uydromyza livcna, hut iiieludiiig eoiui»arisoii8 with several other species. 

Predaceous and peurasitic enemies of Aphides (concluded), 11. C. A. Vine 
(Internal. Jour. Alicr, and Nat. Sri, aer. 3 , 0 (7890), No. 29, pp. 31-41, ph. 2 ). — A 
seraipopular discussion of the life history and relationship of various insects preying 
upon Aphides. 

The anatomy and physiology of the ovaries of worker ants, K. K. Bickford 
(Zool. Jahrh., 9 (1890), No. I, pp. 1-27, pla. 2). — This paper records the results of the 
study of several species of ants, in some of which the workers were found capable of 
laying fertile eggs. The plates illustrate the histology of the ovaries. 

The lateral organs of scarabeid larvae, F. Mf.inkrt (Kgl. Danak. Videnak, Schak. 
Skr., aer. 0, 8 (1895), No. 1, pp, 72, pla. 3). 

British auid Buropean butterflies and moths, A. \V. Kappel and W. E. Kirby 
(Nuremburg: E. Niaier, 1895, pp. 272, pla. 30,fig8, 7). 

The life histories of the New York slug caterpillars, I, H. (1. Dyar and E. L. 
Morton (Jour. N, Y, Ent. Soc., 3 (1895), No, 4,pp. 145-157, pi. l,figa. 10), — Detailed 
descriptions. 

The nesting habits of Anthldlum oonsimile, A. Davidson (Ent. Neiva, 7 (1890), 
No, i, pp, 22-20, figa, 3). — Illustrated notes on the nests of this bee, which consists of 
6 or 7 celled masses of sand glued ou branohos or in the angles of rooks. 

New eRipeximents on the seasonal dimorphism of Lepidoptera, A. Wkismakn 
(MniomalogUt, 29 (1896), No, 393, pp, 29-39).— Ueocnnis experiments with butterfly 
sggs laid at Naples, adults being rearmed both at Naples and Freiburg, Germany, 
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The effect of higher temperature on the immature etagea i» to produce darker adulte« 
an effect that it is believed becomes hereditary* 

Borne aspects of hibernation, F, A. Dixey (ICnt, Eecerd, 7 (1896), Jffo. 7, pp. 169^ 
17S),-'A philosophical discussion, iu which the author states that hibernation is 
originally duo to a protoplasmic adaptation for rest, afterwards induenced by natural 
selection. 

The origin of insect transformations, G. H. Bryan (Jntofnat Jour, Micr, and 
Sci.f s(T. 3, G (1890), No. S9f pp. 57--60). — ^^fhe writer states that the separation of 
the functions of nutrition and locomotion has caused insects to become more highly 
developed in their final stage and to degenerate in their early stage. 

Early stages of some bombycid caterpillars, A. S. Packard (Jour. N V. JEnf. 
8oo., S (1893) j No, 4, pp. 173-180), — Detailed technical descriptions of immature forms. 

Senses of insects, G. A. K. Marshall ( Entomologist ^ ^9 (lS96)y No, 393, pp, 43-48),— 
A paper discussing the sense of hearing iu sound-producing insects, Cicada, Termites, 
etc., and noting interesting observations and experiments. 

The value of formalin for preserving insects, K. Escherich (Ent, Naohr,, 32 
(1890), No, 1, pp. 1-3), — Formalin is recommended as preserving the colors as well as 
the insects tiiemsclves. 

New remedy for phylloxera (California Fruit (Irower, 18 (1890), No, 8, p, 114 ), — 
A brief note on successful French experiments, in winch jumt moss, moistencKl with 
oil of schist, was hoed iu the soil about the b.ases of the vines. Repeating this 
procedure twice a year destroyed the pest. 

Martini’s insecticide against the grape moth, the tortrlx of the pome fruits, 
and other insects, G. del Guercio (8taz, Sper, Agr, Ital,, JS (1893), No, 13, pp, 
749-701), 

Things old and new in agriculture, A. Casali (Cose vevchie e nuore in agricoltura. 
Castrocaro: A, Jiarhoni, 1893, ])p^ 77), — A reprint of a series of articles published iu 
au agricultural periodical, La Fastorizia, on bow to x*revent or avoid the phyl- 
loxera. The author treats of the reasons why sandy soils are unfavorable to phyl- 
loxera, the emanations from cultivable lands, billy lands, and tbo pb> lloxera, and 
the function of iron in plants. 

lujurious insects and fungi, {Jonr. lEritish] ltd, Agr,, 1H93, No, 2,pp. 102-183, figs, 
6 ), — This comprises illustrated descriptive, life history, and extended remedial notes 
on the damson mile (Ilryobm pruntf), pea beetle (liruchus pisi), bread beetl(5 (JSifo- 
drepa panioea), pine beetle (Ifglobius abirtis), lnrni)> flea (VhgUotreta nemorum), 
cucumber and turnip mildew (Oidium halsamii), and club root of turnips (Vlasmo- 
diophora hrassica ). 

Detailed accounts of experiments with different remedies are given ami directions 
included for the use of those found most efficient. 

Injuzious insects (Jour, Jkl, Agr., 1895, No, 3,pp. 300-310, figs. ,3^).— Notes 

on the life history and troatmeut of the woolly aphis (Schizoneura lanigera), goat moth 
(Cossus ligniperda), cabbage root maggot (Phorina hrassiar), and wireworms (AgHotes 
lineatus, .1. sputator, and A. ohsenrus). The remedial measures recomiueuded to be 
used against these ]iestH arc, except iu tbo case of the goat moth, chieily taken from 
the publications of various American experiment stations, especially the Cornell 
Station. 


FOODS— ANIMAL PEODUCTION. 

Note on nukamiso, M. Inovye (College Agr., Tokyo, Japan, Bui., 
nol. 2, No. 4,pp. 21<i-2ltf ). — This substance is rice bran iu tbe state of 
lactic fermeutiitiou, and is used for softening certain vegetables, sneh 
as the eggplant and mdisli, which are rendered more palatable and 
more easily digestible wlieu left in a large quantity of nukamiso for 
about 24 boars, after which the mixture is carefiilly washed from the 
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articles which have been treated with it Kotes are given on its prep- 
aration and analyses of the substance as used. The products treated 
with this mixture are said to acquire a iieculiarly fine flavor, and a 
greater digestibility is secured by the softening of the vegetable cells 
through the action of the lactic acid contained in the preparation. 

The preparation and chemical composition of tofu, M. Inouys 
{College Agr.^ TohjOy Japan^ Buh^ vol. JTo. 4, pp. 209-215). — Directions 
are giveii for the preparation of this food from sqja beans, and analyses 
of the product. Tofu is one of the chief sources of protein in portions 
of Japan. As this food is freshly made every day and there is no bac- 
terial action connected with its i>reparation, the author states that the 
name “vegetable cheese’’ is not justified. 

On the influence of the use of sugar on muscular work, B. K. 
Stokvis {Diet and Uyg. Gaz.j 12 (1 h96)^ No. /, pp. 81-S5).—Thifi article 
was read before the section of physiology of the British Medical Asso- 
ciation at London, July-August, 1895. By means of experiments it 
was demonstrated that the immediate combustion of sugar does not 
exercise a beneticial eiTeet on the amount of muscular work which can 
be peribrmed. The work done in the exi)oriment8 consisted in lift- 
ing a weight with the hand. The amount was measured with an in- 
strunmnt called tlu^ ergograph. A large number of experiments were 
made and the results tabulated. V^arious sorts of sugar were experi- 
mented with. 

Sugar and starch are slowly assimilated and stored up in the muscles 
as rcwserve material. The combustion of this reserve material (sugar) 
yields energy', and, “althougli it can not be contended that the chemical 
energy produced by the combustion of sugar is one of the chief sources 
of muscular work, yet there is no plausible reason why, in order to pro- 
mote muscular work, sugar should be added to the daily fooil. All 
other carbohydrates will do as Avell for the provision oi‘ the muscular 
storehouse with the necessary stock of chemical energy.'’ 

Cod-liver oil as a food adjunct (Molk. Ztg.^ 9 No. P, p. 

125). — It is said (hat cod-hver oil is being recommended in England in 
rations for mihdi cows, pigs, and dogs. It is claimed that it increases 
the fat content of the milk, without injuriously alfecting the quality. 
Being an animal fat i( is said to be inoi'c easily digestible than many 
vegetable fat>s used in rations for ealves, and is recommended for that 
purpose. Experiments are suggested on its effect on the quality of 
meat, milk, and bacon. 

Boot-sugar molassos for milch cows, horsos, and pigs, I. Insu- 

LANDEB {Kgl. Landi. Akad. ITandl. TUhkr.y 31 {1895)j pp. 246-251).— 
Favorable experience ex)ne.eming the feeding of beet-sugar molasses to 
milch cows, horsos, and young pigs. Cows were fed up to kg. (3.3 
lbs.) per day per head, diluted with double its weight of water and 
poui^ over the grain feed. Working horses were fed 1 kg. (2.2 lbs.) 
per head daily. Molasses was fed to pigs with skim milk, taking the 
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plaoeofpotfttoes. Theanthor beUevestbat OKilaasM is likely to beoonw 
a very important tiood for &rm animals. — ^F. vr. woia^ 

Fodders and feeds {Keto Jersey Sta*. Bpt. 1894, pp. 173-906).— • 
Analyses are given of orimson clover, cowpea vines, cornstalks, fodder 
corn, romcob, corn grain, starch feed (wet), cerealiue feed, dried brew- 
ers’ grains, wet brewers’ grains, mangel-wnrzels, cotton-seed meal, 
cotton-seed feed, koji feed, oat chop, peanut meal, T. B. Milk Producer, 
and Economic Feed YI. Several of these are quoted in the following 
table: 

Analyaea of oommercial feeding etuffa. 


1 

Walter. 

Crude 

fat. 

Crude 

fiber. 

Crude 

protein. 

1 Crude 
ash. 

Carbo- 

hy- 

drates. 

Albumi- 
noid ni- 
trogen. 

Nitro-I 
gen. 1 

‘ Phos- 1 
phorie 1 
acid. 1 

1 I*ota«h. 


Per et. 

Per et. 

i 

Per ct. 

Per et. 

Per et. 

Peret. 

Per et. 

Peret. 

Per et. 

Peret, 

Cerealine fcBcl .. 

10 14 

8.53 

6.33 

11. 46 

2.60 1 

60.94 

1.72 

1.83 

1 1.26 

0.67 

Cotton seed feed 

9. 7.‘{ 

3.80 

35, 72 

10.74 

3.65 

36.86 

1 60 

1.72 

0 62 

1.21 

Kojifeed 

KOO 

4 22 

16.27 

19.01 

6.61 

45.89 

2.59 

3.04 

3. 25 

0 96 

Peanut meal ... 
T. B, Milk Pro- 

10.87 

2.38 , 

62. 87 

7.08 

2. 14 

14. 71 

0.96 

1.13 

0.15 

0.62 

ducer 

£<‘Ouomic Feed 

9.88 

6.05 

5.06 

27. 26 

I 

3.50 

48.25 

4. 01 

4.36 

1.50 

0.78 

VI 

10. 70 

5.90 

6.90 

22. 81 

4.75 

48.04 

3.17 

3 65 

1.43 

1 

0.55 


Some of the samples of which analyses are <|uoted were described in 
detail. 

The feeding stuff sold as peanut meal consisted of ground shells or 
hulls. It was largely crude fiber and even less valuable as a food than 
cotton hulls. Cows eating it suffered from severe indigestion. 

B. Milk Producer is doubtless a uiixture of feeds; it corresponds very closely 
with some dried brewers^ grains in its content of fat and protein^ though much 
richer in the mineral constituents phosphoric acid and potash. An even mixture of 
cottoB'Seed meal and wheat middlings, or gluten meal and wheat bran would give 
products quite similar to this in coiiijiosition. At the selling price, $23 per ton, it 
furnishes the food constituents at a very reasonable cost, and will doubtless serve an 
excellent purpose as a feed ration for dairy cows in connection with coarse products. 

Cotton-seed Feed is claimed to consist of 1 part of cotton-seed meal and 5 paii^ 
of cotton hulls, and the analysis shows this claim to be fulfilled. The chief value 
of this product from the standpoint of actual nutritious compounds lies in the meal 
contained in it, the hulls serving mainly as bulk. At the price per ton charged— 
$15 — it is a very expensive, feed, since $5 would purchase an equivalent amount of 
meal, leaving a charge of $10 for the remaining material, which is of but little more 
value than good straw. 

The article also contains a report on the market prices of a large 
number of commercial feeding staffs from 1891 to 1895, an article on 
gluten feeds reprinted from llulletiu 105 of the stittioii (E. S. B., 6, 
p. 839), and the average eompoBitioii of a large number of feeding stutt's, 
mostly compiled. 

Cotton-seed hulls and meal for beef production, F. E. Emeet 

and B. W. Kilgore (North Carolina Sta, BuL IIS^ pp* 219^2S8)e 

Synopaia, Tests were made with 4 fat steers. It was found they could not bo fed a 
heavy ration of cotton-seed hulls and meal for a long period with profit. The 
digestibility of the ration, the effect of cotton-seed meal on the digestibilitiy of 
hulls, and the fertilizing constituents of the rations fed were also diaouised* 
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The experiment was made with 4 steers. Nos. 1 and 2 were mature 
oxen and had been worked. They were fed for 96 J days a heavy ration 
of cotton-seed hulls and meal in the proportion of 2 : 1. Nos. 3 and 4 were 
young and had probably never been worked. They were fed for 135 
days a heavy ration of cotton seed hulls and meal in the proportion of 
3:2. The rations were fed ad libiium. The steers were fat when pur- 
chased and cost 2.75 cts. per i)ound. 

The results are tabulated for each steer, showing the gains in weight, 
the amounts of food and of digestible nutrients consumed, temperature 
of the stable, water consumed per jiound of dry matter eaten, etc. 

Steer No. I gained 173 lbs., and No. 2, 185 lbs. The cotton-seed hulls 
are valued at $3 and meal at $24 |)er ton. The 2 steers gave a net 
I>roflt of 74 cts. for the whole period. For shorter time the profits were 
larger, $3.21 for 81 days and $5.71 for 63 days. No. 3 gained 148 lbs., 
and No. 4, 252.2 lbs. On the heavier ration Nos. 3 and 4 were fed at a 
loss of $11,90 for the whole period. For a period of 40 days there was 
a profit of $1.83. The heavy rations were profitable for a considerable 
time, although the cattle were fat when purchased. 

DigeHtihility of tlw ratiom fed in the foregoing experments (pp. 238- 
244). — On 4 consecutive days of ea(‘h of the last 2 weeks the feces of 
each of the steers were collected. The analyses of these and of the 
feeding stuffs are given in tabular form, together with the digestion 
<M>cfficieiits as determined. The digestion coeflieieuts for the rations 
were as follows: 


of dtyestibihiy of raiionn of cottonseed meal and hulls fed to steers. 


i 

l>ry 

matter 

1 

Aah. 

Protein ^ 

Fat 1 

Nitrogen- 

free 

extract 

01106 

liber 

1 

1 

i Percent i 

Per cent 

Per cent. 

Per cent 

Percent 

Per cent 

steer No. 1 

55 5J 

39 20 

65 16 1 

86 04 

se 15 , 

45.21 

Steer No. 2 | 

1 54 ha 

37 37 

62 88 

82. 36 

j 53.49 ' 

47. 18 

Avemgo 

55 06 1 

1 JB 29 

64.02 

84. 20 

1 54 82 ! 

46.20 

Steer No. 3 

'“imes I 

38 29 

~ 64 61 

91 49 

, 56. 78 , 

49 70 

Steer No. 4 

55 39 1 

29,50 

65 56 

79 19 i 

55 93 I 

45.78 

Average . . ... 

56.04 

38.90 

65.09 

1 85 34 

56.36 1 

il.U 


With a view to ascertaining whether the digestibility of the cotton- 
seed hulls was affected by feeding «*otton-sced meal with them, the 
digestion coefficients of the hulls as fed above were calculated, using 
the coefficientB for cotton seed meal previously obtained by the station 
(E. S. R., 5, p. 1081). 

**The caloulated digeHtibility of the linlls in the rations is greater in every case, and 
in some instances materially more so, than the average of 4 experiments show them 
to have been when fed alone. There has been a decided retardation in the digesti- 
bility of protein in every ease, due to the combinations. It is as though no protein 
has been digested from the hulls, while they have caused a decreased digestibility of 
the protein of the meal by the amounts indicated in the table expressed in per cent of 
the protein fed in the hulls. But the loss in protein is more than ooonterbalanoed 
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by the increased digestibility of carbohydrates. The gains in nitrogen^l^ree extract 
and crude fiber were suifficient to increase, after bringing np the loss fVom protein, 
the digestible dry matter from 0.81 per cent in the 7 to 1 ration to 8.66 per cent in 
the 3 to 1 ration. This is quite a decided and important increase. In the light of 
these experiments, we can not, therefore, answer otherwise than that cotton*seed 
meal does effect and increase the digestibility of cotton<seed hulls.^’ 

Fertilizer vonstitmnts (pp. 245-253). — Tlie fertilizer constituents recov- 
ered in the ununire from the rations fed in the digestion exiierinieuts 
of the i)reseiit series and others previously reported' were calculated 
and aiTanged in tabular form. The feces wi*re analyzed in every case 
and the urine in 5 trials. Tlie average percentages of the fertilizer 
constituents in the food recovered in the exe.reta in these 5 trials ai*e 
shown ill the following table: 

AwTage cfmpottiiton of extrota in ft experimenia with catttc. 




ITrinonnd f<M «*8 ^ 

Per ct ttf 

H9 8 

J'er cent. 
88.0 

Per cent, 
02.4 

TTrino 

f»o. ;i 

18.5 

68.7 


;m. 5 

60 5 

33.7 


“These results show that an average of 90 per cent of the total fertilizing con- 
stituents coutaiu<*d ill the rations were excreted in the manure, corresponding to 
89.8 per cent of the fertilizing n alue ; that 42..5 per cent of these coiistituoTits \> ere con- 
tained in the urine, correH[M)udiug to 50.2 ]>er cent of the money value; while the 
dung contained 47.5 per cent of the fertili/ing constituents, corresponding to 39.6 
per cent of the original mauunal value of the rations. These figures make apparent 
the value of urine .'is a fertilizer, csiiecially wliere nitrogenous rations are fed. The 
urine is especially rich in nitrogen and potash, while must of the phosphoric acid is 
contaiued in tlie solid excrement. The suorage v.alue of the urine per day for 5 ani- 
mals was 7.14 cts. against 5.6.3 cts. for the solid excrement for the same time and 
animals. The value f»f the manure depends on the foods fed/’ 

111 calculating tlie manurial valu(‘ nitrogen is valued at 17 cts,, 
pbosphoric acid at ^ cts., and potash at 5 cts. ]>er fiound. 

“The obtainable manurial value of the rations is in all cases materially greater 
than the original cost of the foods making the rations. The average cost of the 
daily rations of tlie 5 animals was 9.53 cts., valuing cotton-seed meal at $18 and hulls 
at $3 per ton. The average total manorial value of the same rations was 14.22 cts., 
and the obtainable manurial value 12.77 cts. The obtainable manurial value of the 
rations (12.77 cts.) is 184 per cent of tho original cost of the rations (9.53 cts.). It 
is as though the growth and fattening of the animals were obtained for nothing, and 
there was still a balance of 34 per cent of the original cost of the foods in the manure 
pile to the credit of the feeder. These results would not be obtained in ordinary 
practice, siiu'c no account is taken of the unavoidable loss in handling and resulting 
from decomposition. Neither do these figures take into account the cost of feeding 
and applying the manure to the laud.'' 

“Slopping” COW8, H. II. Dbam (Ontario Agl, College and Eaiptl. Farm 
Fpt. 1894, p2>‘ li-t )- — In November and December 9 cows were fed 

‘North Carolina Buis. 80c, 87d, and 97 (E. B. E., 3, p. 462 ; 4, p. 786 ; 6, p. 1081). 
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a grain ration of 2 lbs. of ground wheat and 4 lbs. of bran in addition 
to silage^ and i>a8turago during the day for a part of the time. Tlie 
first 2 weeks the grain was fed dry, the next 2 weeks one-half of it 
was mixed with warm water to a slop, and the last 2 weeks the whole 
grain ration was made into slop. 

^‘Some of the cows increased in the quantity of milk and in the per- 
centage oi‘ fat, wliile otliers decreased during the perio<l of slopping 
once a day.^ i^ie total milk yield was 3,002 lbs. during the first period, 
3,157 during the second, and 2,040 during the third; the average per- 
centage of fat was 3.00, 3.82, and 3.80, respectively. 

Later 0 cows were given for a time nearly all their drink in the form 
of slop. The weekly average showed a decrease in the quantity of 
milk by 25 lbs., while the per cent of fat remained about the same. 

“There does not appear to be, any advantage in feeding cows wet 
meal, nor is there evidence to prove that this method of feeding will 
make the milk jxKirer in fat to any extent.’’ 

Experiments on the effect of food on milk, 11. II. Dean (Ontario 
Agh OolUge and E,rptL Farm Kpt, liT.liS ). — At the time the 

college herd was turned to ])asture, May 14, the eows were divided 
iiib> 2 lots, lot 1 receiving 1 lbs. of bran, 3 lbs. of wheat, and 1 lb. of 
cotton seed i)er head, and l(»t 2 only 1 lb. of bran. 

The yields of milk and fat befon*! and after turning to pasture are 
given, “(iioup 1 gained o,37 per cent fat, and group 2,0.45. (Iroup 1 
failed to the extent of 13 lbs. milk, and group 2, 67 lbs. milk. We 
evidently were not paid Ibr the nu*al on good pasture.'' 

At the end of this trial, June 3, Imth lots were given only pasturage, 
with a very little bran. From June 12 to July 1 both lots decreased in 
quantity and per cent of fat in milk, as compared with the juevious 
period. From July 1 to 22 both lots were fed 2 lbs. of bran and 2 lbs. 
of wheat j)er cow daily, and Jnl,\ 10 1 lb, of cotton-seed meal was added. 
(k)mpared witli the previous period, when no grain was given, both lots 
decreased in milk yield, but the i)erccutage of fat remained practically 
the same. 

Sheop feading in Colorado, W. W. Cooke (Colorado ISta, Bui, 32^ 
pp. 48), 

StatieticH on b1uh*j> ruiNiiig m Coloradt>. I'oeding exporimonts with dif- 
ferout varietieH of sheop showed that the best returns were given by Mexican 
yearlings. The lirst 6 ]>age8 of tlio article contain a popular summary. 

The first i>ai't of this bulletin is dc‘voted to a popular discussion of 
sheep raising in the State, with remarks on breeds, ranging, selling 
lambs, transportation, sheep markets, methods of feeding, death losses, 
8hi])ping, cost of shipi>ing, exi)euses of feeding, feeding Western lambs, 
feeding older sheep, and sheep statistics. 

An experiment is reported with 4 lots of sheep “ to ascertain the rela- 
tive chances for profit in feeding Southern and Western sheep.” Lot 
1 was made up of 20 Western yearlings, selected for size and vigor, 
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ftvoraging 118 Ibs-tn Lot 2 was eoroposed of 17 Westasm woOior 

lambs and 3 ewes, ‘^selected from a flock of 2,600 aad repieseoted the 
Western lamb in its best possible form.’’ The average weight was 101 
lbs. Lot 3 was composed of 12 yearling Mexican wethers, the average 
weight being 73 lbs. Lot 4 was made up of 28 Mexican lambs, the 
average weight being 63 lbs. at the beginning of the experiment 

From October 24 to November 19 the sheep were fed alfalfa hay only, 
the average amount consumed per head daily being 2.6 lbs. The gains 
were: Western yearlings, 10 lbs.; Western lambs, 6 lbs.; Mexican year- 
lings, 2 lbs., and Mexican lambs, 3 lbs. From November 10 to Decem- 
ber 13 the alfalfa was increased to an average of 3.7 lbs. per head daily, 
but they lost in weight. In the author’s opinion this is due to shrinkage 
in the water content of the system. 

The sheep were then divided into 4 uniform lots of 20, each comitosed 
of 6 Western yearlings, 5 Westeni lambs, 3 Mexican yearlings, and 7 
Mexican lambs. Each lot was put in a pen having a small open shed, 
which afforded little protection. This experiment lasted from December 
13 to March 20. 

In addition to an average of 3.4 lbs. alfalfa hay per head daily, lot 1 
received until February 7, | lb. cracked wheat and 3 to 6 lbs. lieets; 
lot 2, ^ lb. cracked wheat; lot 3, 1 , lb. cracked corn, and lot 4, 3 to 6 
lbs. beets. From February 7 to March 20, the amounts of wheat, corn, 
and beets were increased. The gain in weight made by each lot was 
as follows: 

Gain in live weight of ikeep by lota. 


Lot 1, Tracked wheat and beete 

Lot 2, craf'ktnl wheat 

Lot 3, cracked corn 

Lot 4. beets 

In addition to the above, there are given for each kind of sfaeex> the 
gains in weight per animal, the digestible matter consumed per iiound 
of growth, and the cost of 1 ]»ouud of growth, as follows: 

Food conaumed and gains made from December IS to March 20, 

ViUuooffood«toD. 

Gain in 

P(,r Per 

per bead, TeUI. pouudaf 

gain. I^aln. 

Pounds. Pounds. Pounds. OsnU, 

37 242 6,5 $1.40 42 

86 228 6.0 1.48 8.8 

31 m 9.2 1.80 6.2 

26 156 6.0 1.14 4.4 


Weetem yearlinga 
Western lainbs. . . . 
Mexican Tflnrlings 
Mexican lambs.... 
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The sheep were again separated, each kind by itself, and firom March 
20 to April 10 were all fed daily an average of 2.38 lbs. alfalfa hay, 0.83 
lb. cracked wheat, and 4 lbs. beets per head. The Western yearlings 
gained 9.4 lbs. per head, the Western lambs 12.1 lbs., the Mexican year- 
lings 5 lbs., and the Mexican lambs 4.4 lbs. 

The animals were sold and skiughtered. The Western lambs were 
sold for $5.20 per 100 lbs., giving a profit of 71 cts. per head; Western 
yearlings for $4.75, giving a loss of 18 cts. ; Mexican yearlings for $5.25, 
giving a loss of 5 cts.; and Mexican lambs for $5.85, giving a profit of 
88 cts. “ The Mexican lambs have imule tlie most profit, whether fig- 
ured per hea<l or per dollar invested or per Ion of hay fed.” 

The following coiudnsions are drawn : 

**AlltUo HhiMjp made oxctdliMit ^ain». The Weftteni lambs grow most rapidly, the 
Mexican yearlings the least. . . . 

Sugar boots proved aii acceptable feed to the slu'ep, and the most rapid growth 
was made by those that bad hay, grain, and beets. . . . 

** Wheat andeorn (od in o<iual <|uaiititieH to like sheep gave Jnst the same amount 
of growth, the same shrinkage iii shipping, and tho saino dressed weight. . . . 

During eold weather the sheep ato more per head than in warm weather; hut 
tho cold did not interfere with their growth. 

**Tho best gains in weight were made when tho average daily temperature was 
below freezing.” 

The returns made per ton of each article of food (‘onsumed were also 
calculated. 

Experiments in the piggery, II. II. Dean {Ontario AgU College 
and EjptL Farm lipt, isgi^ />/>. //.9, i.>d). — Two experiments were made, 
one to determine the relative value of wet and dry meal as a food for 
pigs, and the other to compare sweet milk and sour milk. In the tirst test 
7 grade Berkshire pigs, averaging 148 lbs., were fed for 3 weeks on 
middlings made into a slop with skim milk, and some whole peas, 
and in 3 weeks following tho same food dry. The total gain [ler lot 
was 142 lbs. on wet food and 171 lbs. on dry food. Practically the 
same amount of grain was required to produce a pound of gain whether 
fed wet or dry, but the pigs seemed to waste more of the dry feed. 

The second test was with 11 Tamwortli pigs, divided into 2 lots. 
Feeding middlings and peas, sweet milk and sour milk with some but- 
termilk were compared in alternating periods of 3 weeks. The total 
gain of the 2 lots while on sweet milk was 379 lbs. and while on sour 
milk 438 lbs., a dift’erence of 59 lbs. in favor of sour milk. In tho 
author^s opinion the trial indicates that sour milk is equal to or better 
than sweet milk for pigs weighing from 140 to 200 lbs. 

The use of maize as human food, E. M. Shelton {Qtieensland Dept Agr^^ But 70 
#er.), jpp. i6). — Tho value of lutUan com as human food from a practical and 
dietary standpoint is explained at considerable length. An analysis of corn is quoted 
and some practical suggestions are given regarding the grinding of the meal. A 
considerable nuniher of recipes for cooking com are included. 

16709— No. 8 6 
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Butter andite mbetitate as lbod<--« oontxlbiitioii to tlis margailii qmsdon 

(Vent. Undw. Pree$ej 2S (t896)^ Me. IS, p. 107; 14, p, A review of the suhjeot 
comparing the nature and nutritive value of butter and margarin. 

Utilization of the meat of tuberculous cuiimals» C. Morot {Jour. Agr. Prat, 60 
(1896), No8. 9, pp. S65-6S9; 10, pp. 36S-S6S). — The author urges the importance of 
sterilizing the meat of tuberculous animals if it is to be used for food and refers to 
work which has been done in many places. 

The use of sugar in agiloulture for the food of animals, M. II. Vikern (But. 
Assn. Chim. Suer, et Distill., 12, No. 11). — ^An exhaustive treatment of the subject from 
a physiological and economical point of view. 

Cacti as fodder plants, W. R. Tromp i>k Haas (Orgaan Ver. (hidleer. Rgks 
Landhouwsohool, S {1896), No. 90, pp. 7,8). 

Removing the bitter and poisonous principles from lupine seeds {Dout. landw. 
Presse, 2S {1896), Nos. 17, pp. 139, 140; 1.9, p. 161). — A ]>opular review of the subject. 

Fruit as stock feed (California Fruit Grower, IS (1896), No. 10, p. 188). — Compar- 
ison of various fruits with other foods. 

On the value of different kinds of rape-seed cakes, V. Stkix ( Tidsskr. lAsndokon., 
IS {1895), pp. 709-721). — A general discussion of the adulteration and value of the 
diderent kinds of lape-seod cakes found on the market at the present time. 

Feeding milch cows sesame cake, N. Koi’cnfes (Jour. Agr., 7 (1896), No. 71, p. 
26). — It was found by experiment that with a ration containing sesame cake a cow 
gave 2 liters more milk per day than when sesame cake was omitted. The milk was 
richer in total solids and butter fat. The author regards sesame cake as a valuable 
feeding stud*. 

Glossary of fodder terms, E. H. Holland {Massachusetts Hatch Sta. Bui. S3, pp. 
1 - 8 ). 

Investigation of foods and condiments {Ztschr. angew. Chem., I89h, No. 5, pp, 
141-144). — Analyses are reported of butter and beef fat, baby foods, sunflower- 
seed cake, brewers' grain cake, preserved pea soup, cheese, code© and codec surro- 
gates, and several sorts of wine. 

The food of man and its influence on strength and health, Kl^^pfkk {Dio 
Emdhrung des Menschen undihr Einjlnssauf Arheitskraft uml tiesundheit. Kassel: 18,95). 

The influence of alcohol on proteid metabolism, K. H. ('iiri'TENDEK {Diet, and 
Hyg. Gaz., 12 {1890), No. S, pp. 15S-155). — The question is briefly reviewed and a 
number of recent experiments are quoted. 

The nervous system and nutrition, J. P. Morot Sci., ser. 4, 5 (1896), Nos. 7, 
pp. 193-199; 8, pp. 234-241). — An extended review of the subject from a physiological 
standpoint. 

The red Danish (Funen) dairy cattle, S. l\ N. Andersen {Tidsskr. Landokon., 14 
(1895), pp. 697-705). 

Fattening steers with a ration including fish meal {Deut. landw. Presse, 23 

{1896), No. 17, p. 145). 

Effect of whole-flesh meal and herring meal on milk production, and remarks 
on the plan of feeding experiments in general, J. SRBELiRN(/yamZir. Tors. Stat., 46, 
No. 4-5, pp. 259-308). — This is a detailed acconnt of experiments in feeding whole- 
flesh meal and herring meal to cows, and remarks on the planning of feeding experi- 
ments to study the ©fleet of food, mention of which was made in a xirovious number 
(E. 8. R., 6, 1). 927) in an abstract tiiken from another sonree. 

Record of dairy herd for 1894, H. 11. Dean (Ontario Agl. College and Expil. Farm 
Bpt, 1894, pp. 150, 151). — A record is given for each of 29 cows. Only 4 of these were 
in the herd during the entire year, and the record for a number of them covers only 
a short period. 

The Avexrron breed of sheep, H. George (Jour. Agr. Prat., 60 (1896), No. e,pp. 
210-212, pi. 1). — An illustrated description of this breed of sheep. 

Bast Friesian milk sheep (Deut. landw. Presse, 23 (1896), No. 20, p. 169, figs. 2). 

The Norwegian horse, W. Hallandkr (Tidskr, Vet. Med., 14 (1895), pp. 129-14$). 
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Roport of the biologist, J. Nelson {Jfew Jersey Stas, Bpt 1894^ pp. 
219->^2 ), — TliiK consists of an outline oi‘ the work done by tbe biolo^^ist 
for the State Tuberculosis Oouimission and a discussion of tuberculosis. 
The author discuisses at length the contagiousness of bovine tubercu- 
losis, stable sanitation, and the means of restricting the disease. 

The environments of tlie 0 herds investigate<l were studied with r(d- 
erence to drainage, drink, fe(‘d, exercise, ventilation, light, and breed- 
ing, a scale of points being adi)pted in each case. 

‘^On eumtniiig np all the iiiarkn f^iveii . . . J find that we get a standing of the 
herds ranging from 40 to 5S points. The* highest nnmher of points possible is 70. . . . 

*'Wlu*n all things are considered, the ditlercuco in the sanitary conditions of our 
herds is not so great as wi* have usually thought it to he. 

^‘'I’hose herds ditfered in the amount of infection from nothing to 05 per cent. 
There is absolutely no trace of a tendenev to covariahjlity with the sniu of all san- 
itary roiiditiotts, nor with any one or iiion^ of the factors considered separately.” 

In this mvestigiitinn on jibout animals it was found that a mim- 
Imt of animals thal had tlic disease* in slight degree failed to react when 
testtnl with tuberculin. Hecords of temperatures of animals testetl are 
tabulated in dtdail, with special reference to tleterminiug the variation 
in an individual temperature from <lay to day and from hour to hour. 

“The mean temperature ol’ a herd \ aiies trom about 101 to 102.5 . There a inax- 
iinal mean at 8 ami 10 o'clock in the foicnoon, and a second maximal period at I, 6, 
and 8 o'clock in tlie evening. Teinpeiatnres taken at thesi' times would give the 
iMSst indh'ation, for most eases, of tlm highest points attained by the nortmfl tompeia- 
turo. As reactions generalh begin about 12 hours after injection, by timing tiu' 
injection so that it sliall come 12 hours earlier than these periods we wimhl gi‘t tlie 
advantage of the normal tendencN to rise siiperadded to the lullnenee of tuhereulin; 
so that if a. demded rise occurs at S a. ni. or 10 a. in., this being compareil with tlie 
temperatures taken at these hours the pre\ lous day, we can most generally see if a 
reaction has taken plai'e. It follows that 8 ]». m. is the best time to make the injec- 
tion, though a few Inniis earlier w'iJl not seriously atleet this result, because the reac- 
tions last so long that they still oc<Mir during thesis maximal piTiods. . . . 

*^We liml that each cow^ jiresents lumsidorable \ariatiuns in her temperature at 
the same hour on ditfereut dajs, and this may amount to a couple of degrees for 2 
consecutive days.'^ 

An investigation was begun to determine v\ hethor degree of humid 
ity of the atmosphere influences the temperature of‘ an animal. The 
milk of tuberculous animals was investigated microscopically, but the 
results are not given, 

TnberculoBis of cattle, L. I^eakson {Pennsylvania Sta. Bui. 29 j 
pp. 39). 

A comprehensive a<;oount of tuberculosis, particularly as affecting cattle, 
treating of the history, infection, pathology, symptoms, diagnosis, and remedial 
measures. 

BHef meutiou is made of researches on the cause of tuberculosis, and 
the tubercle bacillus and its properties are described. It is stated that 
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all domestic animals are subject to tuberculosis, the disease being most 
common in cattle and swine, and comparatively rare in sheep, horses, 
dogs, and cats. The tuberculous cattle in the United States are mainly 
to be ioniul in the Atlantic States, the disease gradually becoming less 
prevalent toward the West and practically not existing on the plains. 
It is roughly estiinatefl that from 2 to 6 per cent of our cattle are 
tubenuiloiis to a greater or less degree. 

Five modes of individual infection are cited: Congenital infection, 
and infection tlirough the skin, the digestive tract, the resinratory 
tract, and the genital organs. Tlie action ot‘ the tubercle ba<dllus 
by multiplying at the point of lodgment, irritating the surrounding 
tissues and causing the development of tubercles which finally de* 
generate, is described; and the lungs, lymphatic glands, pleura*, and 
intestinal canal arc stated to be the most common scats of attack. 
The udder is coinjiaratively rarely alfected. 

Two classes of conditions are mentioned as favoring the development 
of tuberculosis: (1) Those reducing the vitality of the animal, and (2) 
those favoring the introduction of tubercle bacilli. In the first class 
heredity, conformation, irrational tceding and stabling, lack of exer- 
cise, iiiicleanliiicss, and excessive production of milk are included; 
while in the second is mentioned the c\}>osure to diseased cattle, which 
is rendor<*d more dang(*rous by laek of V(*ntilation and faulty construc- 
tion of stalls lor the stabling of herds. 

As the lungs are the organs most fVe(|nently afteeted, the most proni- 
iiieiit syinidoms arc those connected with respiration, and physical 
diagnosis is commonly directed to this portion of the anatomy. A 
rough, harsh, dry cough is the most eommon sym])tom, in addition to 
which rales may sometimes be heard and areas of dullness revealed by 
percussion. Symjitoms releiable to tuberculosis in other portions of 
the body are also brietly cited. The methods sometimes attempted of 
examining the sputum and the milk of suspected animals under the 
microscope are believ(‘d not to be ]>racticable. 

The most reliable test for tuberculosis is stated to be the now C/Om- 
inonly prai'ticed injection of tuberculin. Originally tuberculiu was 
made solely in Germany, Imt now is satisfa(*torily prei)ared in this 
country, chiefly by the Hureau of Animal Industry of this Department. 

The method of injecting tulierculin is described with some detail, and 
it is stated that the tuberculin injected shoiihl consist of about 1 drachm 
of a 10 ])er cent solution in a 1 jiercent solution of carbolic acid. It is 
urged that when it is iiossible to do so, the temj)eratnre of the animals 
should be tested every hours during the 24 hours prior to the injec- 
tion of the tuberculin. Before injecting the skin should be washed and 
disinfected, and the syringe needle should be as nearly aseptic as pos- 
sible. After the in.jec'tioii the temperature should be taken in 3 hours 
and again in 8 hours, after wliicli the temperature should bo taken 
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every 2 hours for several intervals. If the temperature rises 1 J degrees 
or more above the previously established normal within from 8 to 18 
hours after the administration of the tuberculin, and remains high for 
at least 2 measurements with no evident cause of fever except the 
injection of tuberculin, this elevation is to be regarded as a reaction 
and indicative of the ])resen(^e of tuberculosis. 

Among i)re(»autionH to be taken is th(‘> correct determination of the 
temperature before and after the injection, for which acxmrate ther- 
mometers sliould be employe<l. Oecasionally the injection of tuberculin 
causes a slight falling off in the se(*rctiou of* milk and also a slight diar- 
rhea, trembling of the muscles, loss of appetite, and inflammation at 
the point of in jection, but the effects are rare and develop only in tuber- 
culous animals. The fever resulting from tubeiculiii injection is rarely 
accompanied by any d<*pressioii whatever. In a few instances a perma- 
nent curative efleet has Ibllowisl the relocated injection of tubereuliu, 
the tubercular lesions b(‘ing suiTOund<*d by fibrous capsules, but the 
subject has not yet been thoroughly studied. 

It is strongly urged by the writer that no injurious effect can follow 
the injection of tuberculin, and that \\ lien eareliil oliservatious are made 
it is an unmistakable test of the ])resenee of tnberenlosis. A table of 
normal temperatures is given, showing observations made upon the 
station herd, from which tuberculous animals ha<l previously been 
eliminated after injection of tuberculin, to jirove that tuberculosis has 
not been caused by the inji^etion of tuheriailin. 

Kemarks are mad<‘ upon the dangers of the disease both to cattle and 
t/O man, and of the special danger of tubereuliu infection by the use of 
milk from diseased cattle. It is urged that all diseased eattli' be 
removed from herds, the ])i*cmise.s thoroughly disinfected, and faulty 
sanitary conditions corrected. The most satisfaidory method of dis- 
posing of condemned animals i.s believed to be an outright destru(*tiou 
by burning or burial. It is believed that tliere is abundant jiroof that 
tuberculosis can be eomiiletely exterminated and tlu‘ herds kept free 
from the disease for a ]»eriod of yiw's. The authoi’ n^gards it as 
ehea])er to eoneentrate (lie loss from tulau-eulosis hy immediately 
destroying such animals as are tuberenlons rather than to permit the 
disease to drag along througli several yi^ars and progressively destroy 
the herd as well as seatti*r infection elsewhere. 

Report of the professor of veterinary science, J. II. Heed 
{Ontario Agl. ColUye antt Ktpfl, Farm Fpt, 1^91 ^ pp. 39-46 ), — This 
report contains notes on thv health of the larm animals of the herd 
during the year, sheep having suffered most ; brief remarks on the 
dehorning of cattle at the college faim by means of saws, and elabo- 
rate temperature notes on tuberculin injections in the college herd. 
The test is believed by the author never to condemn a healthy animal^ 
although in some cases diseased animals are not detected. 
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Biseates of animals in Oiaat Biitain and Ireland (Jour, [J!friii$k] M, Attr,, X89S, 
No, pp, Tabulated data on tbe number of cattle and swine slaugh- 

tered on account of having been diseased or suspected of being diseased with 
pleuro-pnenmouia and swine fever^ respectively^ during the fiscal year 1894->'95. In 
addition ; brief tabulated data are given on the number of animals attacked by 
anthrax, glanders, and rabies during the same period. 

On epizootic abortion, PI. Holm (IMsskr, norake Landbr,^ S (1895) ^ pp, S85S9S ). — 
A general discussion ofthe subject, with directions for the prevention of the disease. 

Pernicious anaemia in horses in Norrland (Sweden), K. Ekvau. ( l^dskr. Vtft 
Med.y U (1895), pp. 

Infectious brain fever in horses, A. F'lokman (Tithkr. Vet, Med.^ 14 (1895)^ pp, 
SS2-2SG), 

On infectious bronchitis, A. Flormak (Tidskr. Vet. Med.^ 14 {]89o)jpp, 102--105). 

Gastric fever in cattle, M. Patlsen (Mdskr, Ih/rUvger, 7 (1895), pp. 257^10). 

On streptococcic inflammation of the udder of cows as a cause of acute 
gastro-intestinal catarrh in man, A. Holst (Mdekr. Dyriager, 7 (I80'i),pp. 8f4-’81?). 

Epizootic lymphangitis in horses ( Tidekr. Vet. Med., 1i { 1895), pp. 224-251). 

On the diagnosis of swine fever (I'idekr. Vet. Med., If {1895), pp. 155-170). 

A case of tuberculosis in sheep, P. U. Kasmi ssen (Mdskr. Dyrlwger, 7 (1895), pp, 
SS8, 8S9). . 

Larvae of hycoderma in the brain of the horse, T. SEtiKLUKRO ( Tidskr. Vet. Med,, 
14 (1895), pp. 144-148). 

Barium chlorid for colic {liravnaehw. landw. Zty., {1895), \o. p. If)). 

Studies oil vaccinal immunity and the immunizing power of the serum of a 
vaccinated heifer, A. BfiCLLUE and (‘iiambon and Mf.NAun (Ami. Joei. Vonieur, 10 
(1895), No. 11, pp. 1-45), 

On the serum treatment of tuberculosis, V. Harks and (r. Proca (Compt. Jtend,, 
122 (1895), No. I, pp, 57-40; Iter. 8ei., ecr. 4, 5 (1895), No. 5,p. A’.>).-~Hrictly rccnunlH the 
re.sults of numerous cxperiinciitH with antitubcrculouH scrum and tuberculin, the 
conclusions beiiig that repealed injections of largo (juaniitics of tho seriinu (‘.specially 
in combination with tuberculin, exert a decided curative effect on tuberculous ani- 
mals and men. 

Report of the Royal Veterinary Institute of Sweden for tbe year 1894, 

C. A. LlNDQnsT ( Tuhkr. Vrt. Med.. If {lS9'i), pp. 5't-tOl). 


SAIBTIHO. 

Analyses of reindeer milk, F. II. Wkrenskioi.I) (Thhiikr. mrsTce 
LanShr., ^ (ISfK'i), pp. :}72-o75), — The iuithor iinal.vzed 2 Hsiinples of 
reitulcer inilk. The ulbiiiiiinoids were d(*teniiiiied hy ItitthaiiHeii’H 
method, cuKein and albiiiheii !i('<iording to Jlo])i>e Sey]cr'8 metluHl, and 
globulin by tbe diflerence between these two detemiinations. Fat wan 
determined after drying on granulated ignit«‘d jiumiee stone, with some 
powdered marble added, by extraction \vitli pure ether. The author 
states that it has been found necessary in making gravimetric fat 
determinations to add powdered marble to samples of milk preserved 
by means of potassium bichromate, since “too high and often inaccu- 
rate results are otherwise obtained.” 
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2 samples aniJyzed had the following eompositicm : 

Compogiiion of reindeer milk. 



Sample!. 

Sample 2. 

Water 

1 

Per cent. 
70. 15 
1.54 
14.46 
3.02 
8.06 
1.86 
0. 35 
0.56 
0.60 

Per cent. 
64.25 

I. 43 
19.73 

2. 61 
6.60 

J. 66 
0.56 
0.56 
0.51 


Fat 

Milk sagar 

Casoiu 

Albttnieii 

Globulin 

Amide 

Undetermined 


Total 

1 

100.00 

100.00 


The specific gravity oi* sample 2 at 15^ 0. was 1*0477. The fat was 
present in the sliape of globules, the diameter of which as determined 
in the second sample was found to range between 0.0017 and 0.0102 
mm., the average diameter being 0.0047 mm, — F. \v. woll. - 

The cream separator, deep setting, and shallow pans com- 
pared, n. H. Dean {Ontario Agh College and KvptL Farm Rpt 189iy 
pp. i/2, 113 ), — This is a coutimiation of studies made the previous year 
(E. 8. R., 0, p. 470). From April b) Kovember, 1894, the herd milk 
was mixed and then divide<l into 3 portions, one run through a hand 
8ei)arator (Alexandra Xo. 8, Baby No. 2, or I'^nited States, hand size), 
another portion set in de(»p cans in ice wati^r, under the best condi- 
tions,’’ and the third portion set in small, shallow pans. The milk in 
deep cans was set for an av erage of 20 hours and skimmed at an aver- 
age temperature of 42'"^ F., while that in shallow pans was set for 32 
hours and skimmed at an average temperature of 54^ P. 

On the average for the whole season, the milk used contained 3.09 
per cent of fat, and the average percentage of fat in the skim milk was 
0.11 from the separator, 0.27 from deep setting, and 0.32 from shallow 
X^aiis. 

**On 1,410 Ihfl. milk, containing lbs. fat, the loss in skim milk was 1.50 lbs. of 
fat by the soparator method, 3.s;t lbs. by doop setting, and 4.51 by shallow pan. 

<*I)nring the tests of 189:1 the loss of fat in skim and buiteniiilk from May to 
October (1,027 lbs. milk in each method) was 0. 17 Ib. fat by the separator, 1.67 lbs. 
by deep setting, and :i.29 lbs, by the sballow-pau method. 

'<The per cent of the total fat lost xu the skim and buttermilk by the 3 methods 
for 2 years is : 

LofiH of fat in skim milk and buttermilk. 



1 

1603. 

1804. 

Separator.. - - 

Per cent. 
1.2 
4.3 
3.6 

Per cent. 
8.5 
7.0 
0.6 
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*^Tlie per cent of fat lost is greater in all 3 methods during this year, although 
they hold the same relative positions as last year. 

*'The cream from each lot of milk was churned separately, and samples kept for 
testing as to keeping quality. In nearly every case the butter made from the sepa* 
rator cream was best at the end of 2 to 4 weeks. Just after ohnming there was not 
much did'erenco iu the 3 lots of butter. 

''The average time required to churn the separator cream was 26 minutes, deep 
setting 31 iiiiniites, and shallow pan 35 minutes. The per cent of fat in buttermilk 
was 0,175 from separator, 0.16 from deep setting, and 0.30 from shallow pan. 

"The yield by the churn from 1,419 lbs. milk was 59i lbs. worked butter by sepa* 
rator method, .59 lbs. by deep setting, and 58 lbs. 24 oz. from shallow pan. 

"The diderenco would bo greater than this, according to the manner of using set* 
ting methods, as commonly practiced on the farm.’’ 

Milk set in shallow pans in warm vs. cold temperature, II. II. 

Bean (Ontario Jigh College and Expil. Farm Rpt, 189 p. 114.) — This 
is a contiiniatioii of previous work (E. 8. K., 0, p. 470). Trials were 
made iu May aud November, cue lot of milk in every case being set at 
an average temi)erature of 54 F., and tbo other at an average of 45^ 
F. There was not much difference in the lU trials, and in nearly 
every ca^se the lower temperature gave .slightly better results.” 

How long doss it take all the cream to rise on milk set in a 
deep pail? II. U, Bean (Ontario Agl, ColUge and Fjptl, Farm Rpt. 
1894y pp. 113^ Hi). — A number of trials wore made in August and 
November by setting milk in deep i)ails in ice water from 4 b) 12 hours. 
Iu every ca.se 12 hours gave the best result. 

In Becember, wheu a greater proi>ortion of the (*ow8 were “stripjiers,” 
the milk was set for 12, 24, and 30 hours. The <‘onclusion was that 
such milk should be sot at least 24 hours. 

Similar trials were made with milk set iu shallow pans for 24 and 30 
hours. Tlie latter time gave the more nearly com])lete creaming. 
^^The character of winter milk seems to bo such that a longer time is 
required for the cream to rise perfectly, and we would advise* 24 hour 
settings for deep i)ails and 30 hours for shallow ])an.” 

Composite testing, II. 11. Bean (Ontario Agl. College and ExptU 
Farm Rpt, 1894^ pp. Iii-li7). — An account is given of trials in ])ro- 
serving composite samides with imtiissium bichromate, showing that 
the samples may be preserved for 3 or 4 weeks without material loss; 
and illustrations of the application of composite testing in paying for 
milk, sliowing the reliability of the method as ordinarily practiced. 
Incidentally the yield and composition of U»e morning’s and night’s 
milk of the college herd are given, showing that ^Hhe cows iuvsiriably 
gave more milk in the morning.” Although “the milk averaged a 
higher percentage of fat in the evening for the 0 months, in some cases 
the morning milk was higher in fat percentage.” 

A comparison of the yield of batter with the radiator and with 
the separator and chum, L. F. Nilson and K. SondiiIN (Kgl Landi. 
Akad. Eandl. Tidskr., 34 (1895)^ pp. The << radiator,” a new 

butter extractor invented by the Swedish engineer Q. Balenius, was 
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compared with an Alpha aeparator and a so-called Holstein chnrn as 
regards butter x>rodueing capacities. The radiator separates the milk 
and chums the cream in the upper portion of the bowl. It works con- 
tinuously when running, delivering skim milk through one tube and 
butter with buttermilk through the other. A little more than 1 lb. of 
buttermilk is obtained for every jmund of butter, L <?,, 4 to 5 per cent 
of the milk run through the machine. As soon as the buttermilk is 
worked out of the butter, it is again run through the radiator after hav- 
ing been mixed with a certain quantity of skim milk. 

The capacity of the radiator used was 050 liters per hour and the 
separator 1,200 liters per liour. The radiator was run at the rate of 
6,0(M) and tlie separator 5,000 revolutions ])er minute, lu ejich com- 
parative trial 750 kg. of milk, containing about 3.25 j)er cent of fat, 
was divided into 2 e<|ual parts, the milk having in all <*a 808 been pre- 
viously ])a8teurizcd at 04*^ 0. in a Fjord pasteurization apparatus. The 
main average data of‘ the trials made were as follows: 


Comparative - (nah of radiator with uparator and churn . 


SerifH 1 < r > trialM) 

lUdiator 

Sejiiirtitoraiid ( liiiiu 
Semn 2 < J ln.Ufl) 

Kadiutur 

S<'«{)araturaud< htirii 


Oldaiiu'd h <nii 7r>()k|; 
I lUllk 


Fat fontmit of - 


I Skim 
IKtik 


1 Hut 

I 

Tllllk 


Hut 

t«*r 


Sk IIU 
milk 




' Water 
1 < <*nt<‘nt 
ui Imt- 
toi 


Milk r© 
(juired 

(PerkR 
I of but* 
I t«r. 


I Piopor 
I tion of 

I bit ui 

milk re 
I CON ©red 
111 but 
ter 


K<t 1 

h'*j 1 

1 fw Percent 

Pit cent 

Per ct nt 

Pei cent i 

i 

\rercent 

miG 1 

j 

1 27 07 0 19 


79 20 

17 80 

27. 15 

89. 8 

010 0 1 

100 4 j 

1 92 0 12 

0 03 

1 8 «.> 3 1 

1 11.61 

27 91 

94.1 

1 

1 

' 27 40 

I 

, 81 04 J 

15 63 

27 31 

1 92.7 



1 45 

1 1 

1 

1 85 21 

j 12 36 

28.35 

j 93.9 


The yield of butler with the radiator was larger than that from the 
separator and ehurn, on account of tin* higher water content of the 
radiator butter. The second scries of trials was undertaken to decrease, 
if jmssible, the water <*ontent of this butter. It was worked a third 
time in this series, after having been kept in a refrigerator for 8 to 12 
hours. The results obtained are satisfactory, and show that with the 
l)lan of work follow(‘d the radiator will do as good work as a separator 
and (diurn combined as regards the x>roductioii of butter. The work- 
ing of the new machine during the trials was jironounced excellent. 
An illustrated description of the machine is given in the jiaper. — ^F. w. 
WOLL . 

The compositioii of milk, cheese, and whey in relation to one 
another, A. E. JSiirTTLK worth {Ontario Agl College and Uxptl.Farm 
Mpt 1894^pp. This is an account of cheese making experiments 

during a part of ea<‘h month from May to November. The milk of the 
college herd was used, suppleiiionted by milk purchased from outside. 
The milk was in each case divided into 2 lots, according to the i>ercent 
age of fat, and 300 lbs. each of the richer and poorer milk was used in 
each trial. The data for the cheese-making experiments and the com- 
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position of tbe milk, choose, and whey are tobalsted and sammariaed. 
In all 180 complete analyses were made, representing 30 separate sam* 
pies each of milk, cheese, and whey. A snmmaryof these experiments 
is given in the following table: 

Summary of experiments in making cheese from richer and poorer milk 


lUcher milk. Poorer milk. 



Total 

aolida. 

1 

Fat. 

Casein. 

Green 
rheoae 
made 
from 
100 \\m. 
milk. 

Total 

solids. 

Fat. 

Oasoin. 

Green 
! cheese 
! made 
from 
lOOllai. 
milk. 


Per rent. 

' 

Pri rent. Per rent ‘ 

Pimnds 

jper cent. 

i 

Per oeiht. 

I Pounds. 

May and Juno 

12. d2 1 

a. 92 

2.33 , 

10. 53 

12. 12 

! 3. 30 

3.22 

! 9. 02 

July aud Augunt 

Stmtoinher, Octebtr, and 
NovomlK^r 

[ 

12 70 

;i 85 

2.34 1 

1 

10.24 

11.88 

1 

I 3 15 

2.10 

0.00 

12.67 1 

3 00 , 

2 31 1 

10. 53 

11 90 

i 

3.20 

2.23 I 

0.55 


The relation of the fat to casein in milk and the method of i)aying:for 
milk at cheese tactoriea are also discussed and data ^iven liearing on 
these points. 

Since the fat and the oaHoiti of milk go to form fully 55 per cent of the weight of 
its cheese, and since the fat of milk varies considerably, hut castdn slightly, it fol- 
lows that e(jual quantities of milk of increasing percentages of fat yield under nor- 
mal conditions increasing quantities of cheese, but that the >ield of cheese per pound 
of fat gradually decreases. (’<ms<Miuently fat alone can iu»t nceu lately determine the 
cheese-producing iiower of milk. [The poorer milk], averaging for the whole season 
3,248 per cent of fat, fields 2.8}) lbs. of cheese per pound of fat; while [the richer 
milk], averaging for the wliole season o,H*J0 per cent of fat, yields only 2.65 lbs. of 
cheese per pound of fat,’^ 

The «amouiit to be paid for the richer and the poorer milk on the buma 
(1) of the weight of the milk, (-)of the percentage of fat in milk, and 
(Ji) of the percentage of fat plus the casein is discussed ami shown in 
the table. The conclusion is reaidied that the latter is the fairer basis. 
I’he average jiercentage of <*asein found was 2.27, and in cahndating the 
amounts to be paid this figure was added to the iicrcentago of fat; that 
is, the patron was given credit foi both the fat and the casein furnished* 
This number for casein is believed to be applicjible to milks averaging 
between 3.25 and r3.90 per cent of fat, ‘^)ut it must not be a<!c?epk*d as 
final and applicable for very rich or very poor milk without further 
investigation.” 

The conclusions drawn from the season^s experiments are as follows: 

*'(1) Taking the average of Bcverul sampleB, a relativtdy larger yield of cheese is 
obtained from relatively richer milk, biittbi) increased yield of cheese is proportion- 
ately less than the increased percentage of fat in the milk. 

** (2) Under normal conditions of milk, curd, etc., the percentage of fat in choose 
varies closely with that in the milk from which it is made. 

*'(3) Tinder normal conditions of milk, curd, etc., a sliglitly higher penmtage of 
fat is found in whey from rich than from poor milk. 

“ (4) The development of a gassy curd decreases the yield of cheese firom a given 
quantity of milk. 



DAiBma 


717 


^^(5) CMdin in milk does not increase proportionately as the fht. 

(6) Milk poor in fat makes more cheese per pound of fat than milk richer in fat. 

** (7) That the greatest degree of care must be exercised in handling milk, from the 
time it is drawn £rom the cow until made into cheese, to secure a maximum yield of 
cheese. 

*^(8) While fat as a basis in distributing diyidends is fairer than the common 
method, a still fairer basis is the sum of the fat and the casein of the milk. This sum 
is obtained by adding an average percentage of (‘asoin to the fat reading.’’ 

fiaq;>eriiiient8 in cheese making, H. II. Dean {Ontario Agl College 
and Expth Farm RyL 1894 j pp. 134-141). — Tliese experiments were simi 
lar to those described above^ and are discussed in much tlie same way. 
The details of the nianntaeture are given, together with the data 
secured, and the basis for the payment for milk is also discussed. 

Being summed up, the 7 montlhs’ results sliow : 

<<(1) 12,6(K) lbs. milk with an average of 3.01 per cent fat yielded l.236i lbs. cured 
cheese, while the same i|iiantity of milk testing 3.37 ])<‘r cent fat produced 1,123 lbs 
cbeese — a difference of 112|| lbs. eheese in favor of tlie richer milk. The difference 
in the average per cent of fat is 0..’>7. 

^*(2) The average pounds of milk required t4>prodneeapoimd of cured cheese from 
3.04 per cent milk was 10.10; from 3.37 per cent milk the average was 11.22 — a dif- 
ference of 1.3 lbs. milk in fav<»r of the richer milk. 

**(3) The ave^agt^ ])ounds of eheese produceil from 1 lb. of fat in the richer milk 
(3.94 per cent fat) wan 2.r»0, ami from the poorer milk (3.37 per cent fat) there was 
produced 2. 6r> lbs. ebeesc—a difference in favor of the poorer milk of 0.15 1)». cheese 
for each pound of fat. 

<*(4) The loss of fat in whey, as determined by the Habeoek tester, was 0.19 per 
rent for the richer milk and 0.18 jier < eiit for the poorer. 

*<(5) Theohet'se made from the i ichermilk shrank 5.2 per cent when weighed at the 
end of a month, while the eheent^ made from the poorer milk shrank 5.5 per cent in 
the same lime. There \> as little difference in the per cent of shrinkage of the cheese 
made from the 2 lots of milk. The greatest shrinkage was during the imuiths of 
May and .lime (and the richer milk eheese in .Inly), and the least during November; 
but these latter clieoses w<‘r<^ not so well cured as the others. 

^^Th© ri^ults indicate that ad<Ung I or e\eu 2 ])cr cent to the fat readings iu these 
tests ih more nearly eorreet than paying by weight of milk or b,\ the fat alone. 

**Ii will bo rcmeiiibored that these experiments refer to normal milk, and can not 
bo compared with skimmed or watered milk. On the 7 moiiths’ transactions the 
patron sending the richer milk (3.9t per cent fat) would receive (» cts. more than he 
should receive according to yield of cheese, and the otluT i>atron sending 3.37 per 
cent milk would receive 2 vU. less than he ought, it* the basis of adding on 2 per 
cent to fat readings wore adopted.’’ 

Report of Vesteraaa Chemical-Control Station for 1894. ,1. O. UKROSTRANn 
(V^teraoB (Sweden): pp. f6*),-~The average fat content of 14,2.52 sample-sof new 

milk examined during tlu' year was 3.r»3 per cent; of separator skim milk, 0.15 per 
cent (280 samples) ; of gravity skim milk, 0.58 per cent (28 samples) ; and of butter- 
milk, 0.41 per cent (40 samples). 

The radiator (tandmanfd)lade, (180o)y^p, Go4‘-CM),’^k description of the new 
Swedish combined cream separatt»r and butter extractor, with illustrations, 
aerators, B. lWkHUiJ> ( Vgc^lcr. Landm,, 4/ (lS9r>), pp, (105-^607), 

Ronuaudy butter (7%dn, MjiilkhushutiUn.f 4 (lS9o)f p, 214). 

Building plana for oodperative oreameriea (Tideekr, Landokm,, 14 (1895)^ pp, 
eOMXS.pU.lS). 
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Eeport of the experiment htatioii and school for dairying at Kleinhof-Tapiaii, 
1895 (Molk. Ztg,, 10 {1800)^ 1, p, A summary of lines of work without dis- 

cussion of results. 

Traveling dairy, H. H, Dran {Ontario Agl, College and Ea^tL Farm ItpU 1894, pp, 
1S9--135 ). — A review of the work done by the traveling dairy during the year in dif- 
ferent counties. 


TECHHOLOGT. 

Sitlphurous acidl, acid phosphate, and lime as clarifying agents, 

W. Maxwell {Louisiana /Stas. Bui. 38, M ser., pp. 139r)--1408).— At a 
temperature not much above 40 ® F, the action of Bulplmr dioxid in con- 
verting sucrovse of cane Juice into glucose was extremely small, but at 
1500 F. sulphuring resulted in 23 per cent of the total sucrose being 
destroyed. Ucuce the author advises that no heat be turned on the 
sulphured juice in the clarifiers until it has been brought to neutrality 
with lime. When sulphuring 0 (‘.curred at 195^ F., and after lieating the 
nice for an hour, only a small part of the sucrose escaped destruction. 

**If the juice is limed to slight alktdinity before coudensing to sirup, the inver- 
tive action of the sulphur aj»])ear8 to he inodiiied somewhat. If the juice is left ou 
the side of sicidity before evaporating down to sirup, the heating of the sirup after 
sulphuring causes a notably greater inv ersion.^' 

Two sam])les of* juice were brought to the same degi ec of acidity, the 
one being sulphured and the other treated with a(*id jdiosphate. The 
amount of inversion in the 2 acidulated juices was practically identical, 

^‘Tho observations in brief upon the subject of impurities removed from the cane 
juice by acids aie as follows: Sulphurous acid and acid phosphate remove the 
albuminoids, but do not act ou or precipitate any of the so-called pectinous or gum 
substances, tlie8nnicbtdngob8orve<l in noting the action of these acids on those sirups. 
Further, lime not only aids in removing the albuminoids, but also appt^ars to bo the 
only clarifying agent in common use which acts in removing from the juice any part 
of the gums.’' 

Quantitative det/erminations were made of the organic and mineral 
impurities removed from the juice by sulphurous acJd ami lime and 
acid phosphat.e and lime. When sulpliur was used there was no 
increase of purity, but with acid j>hoBphates there was a notable 
improvement in this respect. 

All the observations made upon the action of sulphurous acid and a<‘id phos- 
phate on the coloring matters, . . . indicate that acid phosphate is a more cHective 
precipitant of those pigments than sulphurous acid. Sulphurous acid ueutraliKCS 
the color, but the jugment remains iiideUnitcly in suspension, and will not be 
removed from the juices in clarification,” 

The author’s studies led to the conclusion that at low temper- 
atures sulphurous acid did not permanently destroy the coloring mat- 
ters in cane juice, and also to the conclusion that sulphurous acid can 
exercise a special bleaching action which other acids no not exercise, 

A study of the fermentations of cane juices was couduoted, but the 
detailed results are reserved for future publication. 
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Cane siitip, B, B. Boss [Alabama College 8ta. Bui. 66, pp. 185-193, 
fig. 1 ). — ^These experiments were undertaken to show that the purifica- 
tion of cane juice before evaporation is simple and can be carried out 
successfully on a small scale. 

In the apparatus described by the autlior the cane juice is allowed to 
flow slowly over 2 s('.ries of 3 shelves each, fastened to opposite sides 
of an air-tight box 1 by 2^ by 4 ft. This box is kept filled with the 
fumes of burning sulphur from a small furnace underneath. After the 
juice thus treated and x)laccd in a shallow coi)])er evaporator had 
nearly reached the boiling point, a small amount of thin milk of lime 
was added, the juice being left distinctly acid. The material tliat rose 
to the surface Idle boiling was carefully skimmed off. The sirup wjis 
boiled to a density of 32^ liaiime, at which it kei>t without crystallizing 
or souring. The use of sulphur fumes is said to give a lighter colored 
product, to teml to prevemt fermentation, and to aid in the removal of 
impurities. Sirup, prepared as above, was kejd 11 months in tightly 
sealed bottles without change. 

Milling VE. diffusion, ^V^ Maxwell {flawaiian Planters* Monilth/, 14 {189ft), So. fiy 
pp. era;). 

Summary of experiments in reboiling low-grade sugar, K. K. ( )li>iku {Hawaiian 
Planiersf Monthly, U {189 'n. So, pp. Jf>9f 
Analyses of Bohemian raw sugars, Broz {liohm. Ztsvhr. Zavkerind.y 189.1 ^ No. JO, 
p. m. 

The use and effect of pure yeasts in wine making, W ortmann {Anwendung 
und Wirkung reiner Jlefen in dvr M einhereitung. Berlin: Paul Pareg, 189.1, pp. 62, figs, 
12; abs, in Centhl. Bakl. und Par. Jllg., 1 {1891), So. 21-28, pp. 828, 8li), 

On the racking of wines, J. Perrat i* {Prog. Jgr, et Vit, 2 {189.1), No, 46, pp. 
526-529), 

Studies of the musts of different varieties of cider apples, M. E. Hkrissant 
{Bui. Min. Jgr. France, 11 (1895), So. 5, pp. .WrMW).— Tabulated aualysea of 72 
fresh ciders, with records of 8]>ecifi(* gravity, taste, and progress of ferineDtation for 
over a year. 

Process for preventing the blackening of cider, It, Dufour and L. Daniei. 
(Compt. Bend., 122 {mu\, No. 8, p. 494).— Tlw addition of 10 to 15 gin. citric acid per 
hectoliter is reeoininended for cider which alters slowdy, 20 to 20 gin. for that black- 
ening iiuiro rapidly, and as iniudi as 50 gin. for cider exceptionally rich in tannin, and 
consequently blackening with great rapidity. 

Improvements in the manufacture of vinegar, J. TToit and J, 0. Lorrain 
(J owr. Soc. Chem, Tnd., 14 {189.1), No. 11. p. lo57,)—A patented process for oxidizing 
fermented wort by means of nascent oxygen, reHiilting from electrolysis. 

Beechnut oil, C. II. La Wall (Jmer. hitr. Pharm., 68 {1896), No. 1, pp. 11-18), 
Pressing castor oil, {Indian Agr., 20 {1895), Vo. 12, p. 878), 

Purification of cotton oil {Chem. Ztg., 19 {1895), No, 98, p, 2085), 

Cotton-seed oil and meal {Amer. Fert., 4 {1896), No, 1, pp, Recent sta- 

tistics regarding this industry are brioily reported. 

Cotton-seed oil, A. R. Lewis {Amer, Jour, Pharm,, 68 (1896), No, 1, pp. 42^5), 
Manufacture of peanut oil, A. M. Villon (Jour. Pharm, et Chim,, ser, 6, 15 (18^), 
No, 12, p, 655). 

The astringent barks of India (Indian Jgr,, 20 (1895), No, 12, p, $60), 

Cateohu (Cutoh) and Katti (Indian Agr,, 20 (1895), No, 12, pp, $68, $69), 
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STATXSnOS. 

Abitract from the Anntial Report of Delaware Statioa for 18M {Iklmare 8ia. 
BuL i6fpp, f/).— This consists of brief popular accounts of the work of the statioa 
during the year on the following topics: Anthrax; tuberculosis; hydrophobia; 
spinal meningitis in horses; controlling the grain weevil; strawberry root aphis; 
San Josd scale; currant scale insect; tests of varieties of grapesi tomatoes, apples, 
peaches, and strawberries; attempts to destroy Canada thistle and sodom apple; 
sorghum investigations; milk testing; pea- vine silage; clover a cheap substitute for 
commercial iertilizers ; spring-sown crimson clover; Egyptian clover ; spurry; muri- 
ate of potash on crimson clover and on sweet corn ; and weather records. 

Reports of directora and treasurers of New Jersey Stations (New Jmey SUm, 
Rpt, 1894ypp, XV, XIT, — Brief general remarks on the work of the 

year, and treasurers^ reports for 1894, 

Thirteenth Annual Report of Ohio Station for 1894 {Ohio Sta, Bpt 18B4, pp. 
J-AXfJ).— This contains short reports of the board of control, treasurer (for the 
iiscal year ending June 30, 1894), director, agriculinrist, horticulturist, entomologist, 
botanist, and chemist, some of which are mentioned elsewhere. 

American agriculture and agricultural institutions for research and instnio- 
tion, M. Marckkr (Berlin: P. Parey, J89fi,pp. 79).— The author discusses the agri- 
cultural features of the Columbian Exposition aiul describes 4 American farms as 
examples of agricultural management. Under the bead of agricultural institutions 
he refers at length to several divisions of this Department and to the experiment 
stations of California, Wisconsin, New York (State), New York (Cornell), Connecti- 
cut (State), Connecticut (Storrs), and Minnesota. 

The author discerns a more practical trend of agricultural experiments in this 
country than in (iermany, ami ascribes it to the ditferent conditions in the two 
countries. Ho states that German experiment stations need uttnehed farms similar 
to but smaller than those of the American ox])orimeiit stations on which to demon- 
strate the results of work obtained in the vegetation house. The ditferouces between 
American and German agricultural colleges ami schools arc discussed. 

First principles of agriculture, E, B, Voiiriikks {Bouton : Silver, Burdeii, and Co,, 
189C),pp, jS'f;?).— This book is written for a text-book in the country district schools. 
Its purpose **i6 to state in logical order the elementary principles of scientific 
agriculture and to show the relation of these scientiiic facts to farm practice.’' 

The subjects treated of are the l onstituents of plants; origin, formation, composi- 
tion, and improvem<ut of soils; natural manures; artiticial and concentrated 
manures; the rotation of crops; tlio selection of boimI; farm crops and their olassUi* 
cation; cereals; grasses; pastures; roots; tubers; market-garden crops; the growth 
of animals; the constituents of animals and animal food; the character and com- 
position of fodders and feeds; the digestibility of fodders and feeds; feeding stand- 
ards; nutritive ratio; the exchange of farm products for concentrated feeds; 
principles of breeding; the ]mro breeds of farm stock; the products of the dairy, 
their character and composition, and dairy management. 



NOTES. 


Indiana Station. — The station has nndeptakon tlio publication of a new class of 
periodical bulletins mi ^'Auiinul Diseases in Iiidiaua.^^ These will be published at 
frequent intervals, possibly once a iiionih, and arc to include returns by veterinarians 
in diderent parts of the State of outbreaks of animal diseases. 

Massachuhktth College. — E. A. Jones, of New Jersey, has been appointed super- 
intendent of the college farm. 

Hissouiti Station. — A horticultural laboratory has just been completed, contain- 
ing 3 glass compartmonts for experimental and instructional work in horticulture 
and vegetable physiology. The main central room is 30 by 30 ft. and 27 ft. high at 
apex of roof. Two wings are connected Avith it, each 30 by 22 ft. It is heated by 
steam from a separate boiler house, each compartment having independent coils. 
The cost of the building, including beating arrangements, was $.5,000. 

A department of entomology Las lieen added to the college and exiieriment station, 
occupying the entire se<‘ond floor of the horticultural building, J. M. Stedman, 
B. S., bus been appoinliul jirofessor of entomology and entomologist of the station. 
A complete equipment for laboratory and field work is being pnt in, and an insectary 
will bo erected in the near future. Arrangements have been made for conducting 
experiijjonts in methods of combating some of tho more injurious insects in tlie 
localities in which tliey are doing the greatest damage. 

Montana (Nilleok and t^TATiox. — ^A. M. Ryon, mining engineer, and Luther 
Foster, agriculturist, have resigned their positions in tho college and station, to take 
efl'oet J lino 30. 

Nbiirahka Station. — The following have been added to the station stalT: Frederic 
W. Taylor, secretary; O. V. P. Stout, IkC.E., irrigation engineer. 

New IIamI'SIiiue station. — Prof. F. W. Morse assumed the duties of vice-director 
of the oxporiniont station May 1. Mr. Clement S. Morris is at present acting clerk, 
succeeding Mr. Fitzgerald. 

New Mexico Station.— A t the annual election of the faculty and station staff* of 
tlio New Mexico College of Agriculture and Mechanic Arts and Agricultural Experi- 
ment Station, the following changes were made: C. T. Jordan, of \ irgLnia, was 
elected president of tJio college and director of the station ; John D. Tinsley, of Vir- 
ginia, was elected to take charge of the department of biology, which is to include 
the former de^iartmonts of botany and entomology; W. W. K^obertson, of Texas, was 
chosen professor of English, and is to o-ssume general superi ision of the subfreshman 
class, which takes the place of the x>reparatory department; George Miles, of New 
Mexico, was elected proft^ssor of aatronom v and principal of the business department ; 
and F. O. Kihlberg, of Las Vegas, was elected suiioriutoudent of the Las Vegas sub- 
station. 

New York State Station.— T he following changes have been made in the board 
of trustees of tbe station : W. 8. Barnes has been succeeded by Nicholas Halleck, of 
Queens, Long Island; Charles Jones by F. 0. Chamberlain, of Canandaigua; and 
L, D. Olney by F. C. Schraub, of Lowville, 

Oklahoma College and Station.— Tbe following appointments have been made, 
E* E* Bogue, B. S., graduate and post-gradnate student of Ohio State University, 
acting professor of botany and entomology and botanist and entomologist of tbe 
station; J. W. Fields, S., graduate of Fennsylvania State College and formerly 
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aasistant in Pennsylvania Station^ assistant in oheinistry and physics in college and 
station; and .1. H. Pono, B. S., graduate of Ohio Stato University, assistant in 
agriculture in college and station. 

RaoDK Island Ct>LLEOB and Staiion.— The management and control of the farm 
has l^nwtransferred from the station to the college. The station retains a tract of 
about ^0 acres for experimental purposes and also lias use of a barn and ])onltry 
yards. ^ 

VKRMiONT Station. — C. II. Jones, of tlic Massacliusctts State Station, has received 
a tenptorary appointment as assistant ohemist in connection 'vritli the fertilizer 
control work of this station. 

"^KKHESTRiALMAiiNKTiSM.— -Boginning with January, 1890, thereappeared undertlie 
above title the first uuiiibor of an ^‘iutornatioual quarterly journal” editeil by L, A. 
Bauer, of the Univei-sity of Chicago, with the cooperation of 34 associates, including 
some of the leading physicists of the >\orld. It is proposed to limit the journal 
‘‘exclusively to terrestrial magnetism and its allied subjects, such as earth currents, 
auroras, atino8]>lieric electricity, etc. . . . Primarily, the aim of this journal will 
be to create a broader mpathy and to aflbrd an easier eomiuunication between widely 
separated orkers in a field that is day by da> n^eeiving greatt^r recognition and whose 
jiossibilities luno not yet lieeu fathomed; secondly, to increase the army of workera 
and of students.*’ The first number contains tlie following articles; On electiic cur- 
rents induced by rotating magnets an<l their application to some jibenomena of ter- 
restrial magnet isni, A. Schuster; Die I vrtheiluHfj dee erdmagnriiHvhcn Potential»^ liezutj 
auf helkhiije Dunhumser der AWc, A. Schmidt ; and Haller's earliest equal variation 
chart (with facsimile of photogra[di), L. A. Bauer. A1>out half of the number is 
taken up with these, tlie remainder being devoted to a discussion by F. H. Bigelow 
and A. Schmidt on llu^ best form for the components of systems of defecting forces, 
and shorter notes on old magnetic declinations, by \V. van Boinmelen, and some obser- 
vations of the magnetic inclination in China, by W. Doberck, under the head of let- 
ters to the editor, editorials, re\ lews, etc. It is stated that ^^all languages that can 
bo printed with Uouuin characters will be admitted.” 
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Th« iiiipropriatioii art lor tlu* United States I lepiirtment of Agricul- 
ture f(»r fiscal year ending .June MO, 1897, curries tlie following gen- 
eral ileiiis; For tlic ()tUc(>, of the Secretary of Agriculture, $94,340; 
Weather Bureau, $88.3,772; Bureau of Animal Industry, $729,440, 
including ■$12,0(M) for animal quarantine stations; Agricultural Experi- 
nient Statioms, $7.')0,(KH1, including $30,000 for the ( Blice of Kxperiiuent 
Stations, w'itli the provision that “the Secretary of Agriculture shall 
proscrihe tin* form of the annual financial statement retpiired by sec- 
tion thrw of the Act of March second, eighteen hundred and eighty- 
seven, shall ascertain whether the expenditures under the apiu’opriatiou 
hereby made are in accordance with the ])rovisious of the said Act, 
and shall makt* report thereon to ('ongres>;*’ Nutrition Investigations, 
$1."),0(KI, with i>rovision for cd<»]teration between the l)ei)artment and 
the experiment stations; Division of Statistics, $145,100, of which 
$10,(K)0 “may be expemhHl in continuing the investigations concerning 
the fea.sibility of extending the demands of foreign markets for the 
agricultural jmiducts of (he biiited States, and to secure as far as may 
be a change in the methods of supplying tobacco and other farm 
products to foreign countries;" Division of Agrostology, $18,100; Divi- 
sion of Biidogical Survey, $27,.‘»fi0; Division of Botany, $23,800; 
Division of t'hemistry, $29,.'t(Ht; Division of Fiitomology, $29,.500; 
Division of Forestry, $28,520: Division of Pomology, $12, .700; Divi- 
sion of Soils, $15, .300; Division of Vegetable Physiology and Pathol- 
ogy, $20,5(K), “of which so much thereof as may be directetl by the 
. Secretary of Agriculture may be applied to the investigation of peach 
yellows, ( 'alifornia grape disease, root rot, and blight of cotton, pear 
blight, and the di-seases of citrus fruits, and the remedies therefor;” 
Division of Publications, $78,300, of which $.50,000 is for Farmers’ Bul- 
letins; Document and Folding Boom, $7,040; Division of Accounts and 
Disbursements, $1«,.300; Library, $7,000 ; Fiber Investigations, $6,000; 
Public- Road Inquiries, $8,000; Museum, $5,4t)0; Experimental Gardens 
and Grounds, $22,500; h'urniture cases, repairs, postage, and contin- 
gent expenses, $40,000; investigations on water supply by Geological 
Survey, $4,500 (immediately available); publication of special reimrts 
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on Diseases of tbe Horse and on Diseases of Oattle and Cattle Feeding^^ 
$H2,600 (to be disbursed by the Public PrinW); Division of Seeds^ 
$150,(M)0, ^<ancl the Secretary of Agriculture is hereby authorized, 
empowered, directed, and required to expend the said sum in the pur- 
chase, pro])ag{ition, and distribution of such valuable seeds, bulbs, 
trees, shrubs, vines, <‘uttings, and ]>lant8, and is authorized, emimwered, 
directed, and recpiired to expend not less than the sum of one hundred 
and thirty tlioiisand dollars in the jmndiase at public or private sale of 
valuable seeds the best lie can obtain, and smdi as shall be suitiiblefor 
the respective localities to whiidi the same are to bo apportioned and in 
which the same are to be distributed as hereinafter stated, and such 
seeds so pnndiased shall inchide a variety of vegetable and tlow or seeds 
suitable for planting and culture in the various sections of the XTnited 
States. 

^‘That section five hundred and twenty seven of the Revised Statutes 
be amended so that it will read as follows: 

“‘Section 527. Tliat j^nrehase and distribution of vegetable, field, 
and flow'er se(‘ds, jdants, shrubs, vines, bulbs, and cuttings shall be 
of the freshest and best obtainable varieties and adapt(‘d to general 
eultivation.'” 

The total amount of the apjiropriations under this act is $3,255,552. 
The Divisions of Soils and of Agrostology are for the lirst time 
recognized in an appropriation act, and the name of the Division of 
Ornithology and Mauiinalogy is ehange<l to the Division of Biological 
Survey. 



THl' PAT1I()I.()(;Y 01' PLANTS: LlXltS OF IXVF5nGATI0N 
THAT MKHIT 111- UXDliRTAKFX BY EXPl-KI- 

mf:xt stations 


H T. Oaiioway, 

(htefnf the Ihvittiou of ] eqtiMt VhttHUiUnjtj and Paiholofftf, V, S. Department of 

JfjnenitHrt, 

IMTJOIX CTION. 

TlMU)bjK*t of tliis })}i|M*r is lo point out, clearly and concisely as 
possible, (M*rtain lines of work in ])lant pathology that niij^dit be under- 
taken by e\p4aiment stations. At the outset it must be remembered 
tliat the work in question is eompariitivelj new, and that, like other 
branches of biolo^sical science, it is not possible to limit it by hard and 
fast lines. 

It is obvioUvS that jiatholofjy, the study of abnormal life jirotjesses, 
must have for its vmy foundati*»n physiology — the investigation of 
the normal functions of jdants. Plant physiology in its relation to agri 
culture has re(*eived very little attention in this (‘ountry, and until the 
iiniMirtance of this study is recognized we can not hope for the best 
results in pathology, or in many other lines of work which (he expeii* 
ment stations, by the veiy a<*t of their creation, are reipiired to jmrsne. 
It is recognized that the stations, at least most of them, for the first 
few years of tlnur e\istenee should devote a large part of their energy 
t<^e<lucating the people up to a point where the> w ill b(‘ ready to accept 
and appreciate ne^v jiriuciples and facts which ma> bi‘ disiovered and 
advanced. In many localities this luus been a dillicult task, while in 
others, owdng to the advanced state of agrieultme and its kindred 
dhratiches, tlie matter has been comparatively easy. 

A majority of the stations have now^ been established nearly ten 
years, a suflicient length of time, it would seem, to so adjust them- 
selves tu existing eomlitions as to intelligently undertake problems 
having for their objeet the diseoxory and ap[dieatiou of new methods 
and principles in agriculture. After all.it is the discovery of princi- 
ples and the ability to get them applied that will insure for all time 
the RtKicess of a station. 

Atthough this country has not as yet advanced far t^iward the discov- 
ery of fundamental principles underlying agriculture, tlie fa<*t remains 
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tb$t probably nowhere else in the world could work of tbia kind be 
undertaken with more certainty of general appreciation and ancceas 
than here. In eonipariaon with the great mass of agricultarists abroad^ 
our farmers, ho far as relates to energy, push, and the ability to ^rasp 
new ideas, are superior in every way. When we (iome to the more 
intensive grades of agriculture, i. r., fruit growing, truck farming, 
cultivation of plants under glass, etc., the majority of the growers are 
really in advance of the stations upon many matters relating to their 
work. Such being the case, the importance of thorough work and a 
realization and appreciation of the knowledge alremly possesstMl by 
practical men becomes apparent. We are convinced that the hist 
fai'tor is not fully a])preciiited by many of our station wnn kers, and in 
consequence they lose the confidence of the very men who would be 
the quickewst t<» a(*cept their teachings, provided tlndrown knowledge 
and long practi(nil experiein*e did not tell them that such t4*a(*hing8 
were wrong. 

The time has come when work done in the laboratory alone, no matter 
how valuable, will not have its full benefit until carried dinrt to the 
farmer and fruit grower in the field and orchard. To ac,conq)Hsh this 
successfully vecpiires rare ability, for no iaatt«T how eminently scien- 
tific a man may be, he will fail of his object as a station worker if he 
ean not succeeil in interesting the men for wliom the stations were 
established. 

As pointed out in a re<*ent number of the Heeord. a large number of our 
stations are but poorly ecpiipjied for the investigation of i*omparatively 
simple problems. (J ranting, lio weaver, that proper facilities are present, 
and they need not be elaboraU*, many of tlie station workers are so 
loaded down with jmrely routine duties that they have little time for 
anything in the nature of new lines of work. It has been well said 
that ‘‘Jt is essential for tlie stations to recognize the ilenuind for things 
immediately useful, and that they lind what questions are of direct 
practical importance ami give such ipiestions tlie jiroper attention. 
But it is vitally important that the highest scientific ideal be main- 
tained and every effort be made toward its recognition. The future 
usefulness of the stations will depend upon wdnit they divsrover of per- 
manent value, and this must c>oiiie largely from the most abstract and 
profound research.*’ ♦ 

Under the present (joiiditions it is not possible for many of tlie sta- 
tion workers to undertake such research, ami until relieved of some of 
the routine duties and the neeessity for doing work already being 
done by other stations, little progress can be made. One of the 
serious drawbacks to advanced research work is this v<uy matter of 
continued du])lication ami the running along in the same old grooves 
year after year. We ean not hope to have this diftimilty remedied, 
howevet’, until there is some attempt at unification of purpose or spe- 
cialization on the part of the stations. There is no well-detiued direc^t 
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fng among tho station woitkers interested in similar lines 

of investigatkm. At i>reseiit erery man is in a eertain sense left to 
work out his own destiny in whatever way seems best Of course all 
workers recM>ginze tfi<‘. desirability of jierfect freedom and independence 
so far as their investigations are <‘.ouceriied. There is no doubt that 
work could be made much more ett’ective by the right kind of coopera- 
tion looking to an intelligent division of labor and thereby an oppor- 
tunity to follow out special lines of research leading to the elucida- 
tion of problems of a fundanieiital nature. 

It would be useless to iiiuke suggestions in regard to such x^robleins 
without at least pointing <)ut certain jiertinent facts which must be 
considered before the work can be intelligently undertaken. It is in 
this spirit that the foregoing has been written, and we may now turn 
to a consideration of the problems tbemselve^, taking up first some of 
the more general ones, in reganl to uhiidi it will not be |»racticable in 
an article sucli as this to go into details. 

(tK>’i:KAL rUOULEMS. 

It will become apparent upon a little rejection that no plant disease, 
however siin|)le, <*an be tnlly explained upon the theory that only one 
or iierhajis tw<» or three factors are involved. If we eould imagine, 
for exainphs a disease dependent simply on the mere presenee of an 
organism, the faetors involved in destrosmg or getting rid of the 
orgnnisin would be comparatively few in number. In ]>rai‘tiee there 
are no such siinjde cases, although manv of the investigations hereto- 
fore made would h‘a<l ns to believe otherwise. .Much of the work done 
vhere parasites, inelnding both fungi and insects, are inv(»lved lias 
lM*en more or less em()iri<‘al in its nature, having for its princi[Ml object 
a stnd> of some of the more striking habits of the organism under in- 
vestigation, Avithont due regard to the siirronmling <*omlition5j. Such 
work has umpiestionabiy le<I to gooil results in the ]>ast, but it seetns 
to us that the time has come when Ave must go deeper into the siibjecr, 
for with the advance of knowledge in rural matters and the s]>eciaUza- 
tioii among those engaged in this A\urk, only the deejiest insight into 
the nature of the [nobhMus involved Avill siittiee to (‘\plain questions of 
^fundamental iinportanee. Even the di.seases which are ap)>arently 
aflfci’tetl by a eomptiratively few factors are often found upon iuv^estiga- 
tion to be controlled by a long series of eodperuting intluences, which 
if properly undmsttKid Avonid tliroAV much light on remedial measures. 

T<k> little attention has been paid to these cooperating influences; in 
fact to properly understand them re<iuires studies far-reaching in their 
nature. Nutrition, for example, bears an important relation to many 
diseases of plants, and it may bo Avell at this point to refer to some of 
the problems that might be considered by the stations in this connec- 
tion. Beginning with the soil, we liiid many problems which as yet 
have iHH5eived little notice. For example, a lack of aenitioii iiiny result 
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in a weakened growth of roots and a consequent enfeebling of the 
whole plant This condition is itself a disease, and often causes death* 
In other cases the plant in its weakened condition may succumb to the 
attacks of parasitic or even saprophytic fungi. Again, the disorgani- 
zation products of decaying roots brought on from lack of ai^ration 
often act as direct poisons to the parts above ground. The trouble 
may not be very marked in many cases, but it may serve to weaken 
the plant, thus being the first step to many oilier maladies. A lack of 
aeration may be the result of poor drainage, improper cultivation, or 
the texture of the soil. A study of these questions leads into the 
many unsolved jiroblems of soil physics and chemistry. What changes 
in texture, if any, do certain fertilizers or combinations of fertilizers 
bring about? What chemical changes do these fertilizers undergo in 
the soil, and what <*hangcs do they induce in the materials already 
there? What effect do these physical and chemical changes have on 
the various crops grown ! 

The bad ctfecd, for example, of strongly acid or strongly alkaline soils 
on many crops is well known. Nitrifying organisms di> not grow^ well 
except in nearly neutral or slightly alkaline soils. This is not all, how- 
ever. The roots of }dants, w holly apart from their relation to nitrify- 
ing organisms, often do not grow' w ell in soils of this kind, and the crop 
is therefore greatly reduced iii quality and (|uantity and is h*8s resist- 
ant to disease. On the other hand, there arc many parasitic and sap- 
ropliytic fungi which do grow wdl under these i*onditions and arc^thus 
able to kill or greatly injure tlie crops in (piestion. What relation, if 
any, do these and other soil conditions bear to jirevalent diseases, par- 
asitic or otherwise, in any given region? 

In the matter of fertilizers it is well knowm tliat those giving good 
results for certain crops on some soils appear to act as direct poisons 
on the*saine croi) on other soils. Here is a highly imjHirtant patho- 
logical problem, and one that should be (*arefully w orked out. One of 
the stations has recently carried on some interesting work in this dircHj- 
tion, wiiicli seems to show that sulphate of amuionia, when used on 
certain soils, in the abNcnee of siifliident lime, may md as a i>oisoii. 
The fiiiietions of lime in this case are not yet wholly clear. The dele- 
terious etfrets of magnesium salts in the absence of lime has long l)een 
a matter of more or less eomimm observation. It lias been shown that 
one use of lime is to unite with fret* oxalic acid, vvliieh often arises in 
tlie plants as a secondary product. 

O. Loew,’ by studying the idiemical changes prcKluced by oxalic acid 
in the ])lant cell, showed that its poisonous action is duo to its iniwer 
of draw ing calcium from other combinations, especially from nuclein 
in the muileiis, and from chloroplasts, in the absence of satffeient free 
lime. This led him to the discovery that soluble salts of imwerfttl 
acids, in which the ealeinm would tend to replai*e the original base, 

^ Laudw. Vers. Stat.,41 (1892), pp. 487-475. w 
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would act in a manner similar to potassium oxalate. This he fimnd 
true of magnesium salts. The xmisoDous action of these salts in the 
absence of lime was Jike that of oxalic acid and its salts with other 
bases than calcium. Lime, of course, is the only remedy for this class 
of poisonous efl’ects. 

The efle<*t8 noted by Loew resemble starvation, and it will be readily 
seen how in such a case otlier coiii]>)icatio]i8 may arise. It is evident 
that ill cases of this kind, where a fungus or other organism is involved, 
a mere study of the manner of spore x>roduction, the germination of 
simres, etc., will avail but little, as the primary source of the difficulty 
lies back of these (piestions. In other words, a study of the effects of 
environmental conditions on both the |>urasite and the idant it attacks 
must be considered. 

What are the relations of climate and soil conditions to the growth 
of the plants How far do these conditions favor or operate against 
the dcvcloj>ment of the plant's parasitic enemies? In what way can 
these conditions be con t tolled 1f These aie some of tlie problems which 
suggest themsehcH and upon which little light has as >et been shed. 

The jinudice of irrigating in different regions and on diflerent soils 
is giving rise to inan> problems from the standpoint of the plant. It 
is a well-known fact that plants respond (piickly to variations in the 
aiiiouiit of wat(T at their disposal.* Many of the fruits prodmed in 
iriigated r<*gions lack in flavor. Severe root diseases are ] prevalent in 
some-regions where irrigation is practiced. In some eases they appear 
to be the result of t4»o iiiiKdi w ater, bringing on asphyxiation and many 
sei’ondary comjdicaticms. 

The amount of water and the maimer of its use in order to secure 
the best results for vaiioiis <*rops in different soils and regions should 
be carefully worked out. This shouhl be done not only from tlie stand- 
point of the quality and (piantity of the product, but also in relation to 
the various diseases to w hich the <Tops in question are suliiect. To w hat 
extent may irrigation or HoiHling be used as a i>rote<*tion against frost 
injuriesf Do irrigating ditches serve as ^ arrieis df novious tungus 
and animal pests, siudi as root rot fungi, neniatod(‘s, et<*. ? in regions 
not lacking in rainfall to what extent could irrigation be used as a 
protCKJtion against short drought periods,aml the injuries resulting there- 
from, such as leaf scahl, blighting of fruit buds, flow(*rs, etc.? 

Aside from these matters, there is another set of interesting jihe- 
nomeiia which have an important iclation to the other questions dis- 
cussed, and must be considered in connection with them. Tlioe relate 
to the innate ]H*mdiaritie8 or inherent disposition 4>f the plant and ita 
liearingon disease. Such phenomena involve the <[uestion of prcdisim- 
sitiott to disease, immunity, etc., which can not be explained probably 
untfl we understand more clearly the effw'ts of environment on the cell 

Water aa a FacUv in Ilia OIrowth of riauts, U. 8. l)apt. Agr. Yearbook, IStH. 
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itoelf. This will lead to eytologtoel etadies in relation to i^atbology^ a 
field mo»t promiHing, but capable of asauming large proportions as 
will be seen if once we pause to consider the questions involved. 

SPE('1AL PEOBLEMS. 

In the preceding pages we have mentioned in a general way Sfuneof 
the more important problems that seem worthy of consideration on the 
I)art of station workers. Of course eacli of tlie^e is capable of being 
developed into almost infinite detail^ but this is a matter that must be 
left largely to the stations themselves. It may be well, however, to 
cite a few specific lines of work which as yet have received little atten* 
tion, and \\hicli the stations, from tlie nature of their surroundings, are 
well qualified to undertake. 

Cereal diftenses ami cereal culture. — Tlu^ diseas<‘s of <*er(‘als, es[)e<*ially 
the rusts, liave long been made the subject of study. Despite this tact 
wc have little information of practical im])ortancc to the agriculturist, 
so far as the rusts arc concerned. Tiie biidogy of these parasites is 
still largely a matter of (*onjecture, and until many of the doubtful points 
are settled rational treatment along certain lines that might prove valu- 
able can not be undertaken. It is not yet kno>\n bow one of the com- 
mon speci(*s, Pucchiin graminis. perpetuates its(*lf’ from year to year. 
^^’hetherit does thistlirough (he intervention of some plant other than 
the barberry, or whether the red rust stage is able to carr.v it through 
year after year, are (|uestions not .\et determined. It is possible that 
the fungus ma> ]i\e and i)ropagate itself indefinitely in tlu‘ Manner see.- 
tions of the eouiitiy, ad^ aneiiig north ea<‘li > ear as tlie season advances. 
Although tlie rll^t in question is not nearly so abundant as f^uccinln 
rtibigo rera^ there <‘an lie little doubt, as Taiieton * has pointed out, 
it does really all the serious damage in this countr\. Such being 
the case, it becomes doubly important to knoM the full life history of 
the parasite. Stations especially interested in c<*real culture might 
well cooperate in this wmk, partnuilarly in the matter of determining 
hoM’ the fungus passes the m inter, ami M'hetlier it spnsids, as already 
suggested, from south to north. 

In the matter of lemedial measures, it has already been i>re(ty con- 
clusively jiroved that neither treatments of the seed or soil nor sjirayirig 
the plants is of any practical \alue. Attention, tlieiefore, has been 
turned to the question of rust iesistant \ ai ieti<*s, their introdiudioii, and 
their production by selection and cross bribed ing. It is obvious that 
work of this kind should be a<*compani<Mi or preceded by investigations 
which will throw light on the(|iiestion as to Mhy one variety or strain is 
more resistant than another. Are there anatomical or physiological 
differences in the plants that will exjdaiu the differences in suscepti- 
bility to the dis(*ase ? What are the relations between host and parasite, 

^rroceedingsoftho Society lor the Pruuiotion of Agncaltiirul Science, Springfield 
meeting, 1895. 
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and ill what maEfier do the conditions of climate and soil affecting the 
one iufluenee the other t These are difficult questions, and although our 
present methods of investigation may not enable us to answer them in 
full, our aim should be to obtain all possible light ux>on them. 

The stations, it would seem, have excellent opimrtiinities in the way 
of crossbreeding, seed s<de(*tion, introduction of new varieties, etc. In 
the matUn* of crossbreeding, already so sin^cjessfully carried on at one 
or two stiitioiis, the opportunities for good results are very ])romising. 
Varieties ada})ted to c.ertsiin localities may be obtained in this way, and 
even if the erossing is limited to difTerent iiniividuals of the same vari- 
ety, vigor and hardiness may be increased. 

Rational seed selection in connection with this work would doubtless 
also lead to the most liiglily beneficial results. No systematic attempt 
has been imnle in this or any other country in the matter of improving 
our varieties of wln^ats liy careful, intelligent, and judicious selection. 
Of course in this work tin* <|uestion of obtaining rust resistant varieties 
is not the only one that must be kept in mind. The value of the wheats 
from a chemi(‘al and hygienic standjM>int is an imimrtant matter, as is 
also a consideration of the <)nestion of devclo])iiig grains for sjiecial food 
imidiicts, vi/., brea<l. nnH*aroni, crac*kers, etc. In ihtro<lucing varieties, 
more attention should be giv(*n to stiulying the <*onditions existing in 
the regions from which the grains are obtained and the relation of 
these conditions to thoscof <‘ertain parts of our own country. What, in 
othi‘r words, are the conditions of soil ami climate in certain type wheat 
regions of this country, and are there similar regions abroml which 
would likely furnish valuable varieties of grain ? Such w ork would 
involve co<iperati\e investigation in soil ]di,>sics, chemistry, and agri- 
cultural meteorology, and the exchange of data obtained in this way 
with foreign countries. 

FumftvhirH (ihd ihfirariion on hi</hvr plants . — Fungicides Inive been 
in more or less extensive use for more than a decade, \et notwith- 
standing this fact little is known in regard to the direct nature of their 
action on fungi and their pathological and physitdogical effeids on 
higher ])lants. llcrctolore the work on this subject has been largely 
empirii al, having for its principal object the destruction of the fungus 
or its spores, w ithout injury to the treated ]>lunt or danger to the 
health of man or beast. There is no denying the fact that this work, 
although not based upon very d«*finite vseieu title knowledge, has resulted 
in vvides[)read lK»nelit. In view of the ]>rogre8vS made along the lines 
mentioned, it would seem a litting time to lay aside enquricism and 
take up a few fundamental problems, which, if thoroughly nndersRKs], 
would throw much needed light on questions of vital interest to both 
sidentitlc and pnadioal men. 

At the present time we have pnwTically but one fungicide in geneml 
use, namely, Bord(»aux mixture. Many other preparations have been 
tried, but for various reasons they have been set aside. It is possible 
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tbdt if tbe trae nature of the diifioDlties met with were ptot^erly uoder^ 
stood they could be overcome^ and as a result the number of useful 
compounds would be increased, a desirable consideration, e8i>eeially as 
we have not by any means yet reached a state of perfection in this matter. 

It hardly seems desirable at this time to cover too much territory, 
or, in other words, to simply endeavor to make up as large a list as 
possible of |)reparations fulfilling the most important (jualities of a 
tungicide. Tbe copper compounds, it would seem, are the most j)rom- 
ising, there being very little known as yet in regard U* a number of 
im])ortant matters connected with their use. In Bordeaux mixture 
tbe chemical and physical ])roj)erties of the i)reparatiou are but imper- 
fectly understood, Mr. AV. T. Swingle has recently shown ^ that a 
consideration of these factors is of great practical importance, and 
his investigations open up a number of interesting problems. For 
example, the manner of treating the lime, tln^ impurities in the latter, 
the method of diluting, and the use of the niatei ial warm or cold, all 
influence the chemistry and physical structure of the prei>aratioii. 
These have a direct bearing on the value of the inixtnn» as a fungicide, 
affecting its ability to destroy the fungus spores, its adhesivt^ness, and 
other iui])ortant <*haracteristics. The toxic a<‘tion of tlie copjier C/om- 
pounds on fungi and on the higlier plants, how<‘ver, is tlie field which 
so far Inis leceived but little attention. Nnincrons c\i>eiiments have 
been made to determine wliat may be termed the killing' strength of 
these various preparations. It has been sliown that the sjmres of 
different fungi vary in their siisceidihility to the poisonous action 
of copper. The results along this line, houevci, are open to doubt in 
view of the investigations of Nageli and ('ramcr^ upon the oligody- 
namic action of liquids, it seems altogether iu*obuble that work in 
both this country and abroad to determine the quantity of copper in 
liquids necessary to kill the spores of fungi may ha\e btsm vM'ongly 
iuterprCud, owing to the fact made kno\Mi b\ N;igeli, that the vessels 
in wliich such soluti<»ns as weie used are kept take up the ]>oisonS, 
and aft(*r a considerabh* time impait these p(»isi>ns to tie.sli distilled 
water placed in them. In view of the fact that tliis phenomenon was 
not considered by tliose engaged upon the work in <pK\stion, it will be 
seen that errors were possible. As a starting [loint, thendbre, it would 
seem desirable* to repeat ^he investigations of Millardet** and otliers 
under conditions free from the possibility of curor on accMuint of the 
oligodynamic action of the vessels. 

Ill connection with this work it is In'glily important, both from the 
stand|K>int of ])bysiology and pathology, to obtain light u|K)Ii the 

*U. S. Dept. Agi , Div. Ycg. Ph.vH. and Patli. Bull. 9, 

‘Peber oligodynamisclio KrHclieiniingfu in lebcndi'ii Zidlen (DeiikHcdiriften der 
schweberisoben iiatnrforAcbendfn Bd. XXXIll, I, HOd). 

3Por the literature uu tUia eubjoct eoe U. S. Deid. Agr., Div. \ eg. 11iv«. and Path. 
Bull. ». 
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manner In which copper acte as a fungicide, and whether its action is 
eonstant or whether it varies with surrounding conditions. In the 
paper to which reference has been made, Mr. Swingle offers a number 
of suggestions as to the possible a<*tion of copper on fungi. The spores, 
he says, may be prevented from germinating by inhibitory action — 
that is, they may not be killed at once, but may be kei>t from germinat- 
ing for a Hufilicient lengtli of time to i)revent the plant from being 
infected. Again, the germ tube may be prevented from entering the 
plant by negative eheinio- tropic notion. In suc h eases the germ tube 
may not ne(*essarily 1 m‘ injured, but tlie stimulus to enter the plant, 
which has been shown to exist by a number of recent workers, would 
be overcome by the action of the copper. As fnrrher possibilities, Mr. 
Swingle suggests that the germ tulies may be m weakened by the 
copper as to be unaiile to enter the host plant, or they may be killed 
only by <‘oming in contact with solid particles of (‘o])per on the leaf, etc. 
It will 1 m‘ seen that there is y(‘t much to learn in <*onne<*tion with this 
subject, and many of the points, if settled, would enable us to rationally 
iindertaki' other lim*s of work of direct practical importance. 

A serious j>roblcm which lij^s been met with in connection with the 
woik on fnngi<‘i(les is the effect of the latter on the })lant. There is a 
great deal of contradictory evidence on this matter, and until some 
definite facts arc obtainctl we can not 1io|H' for the best results in treating 
fungus diseases. Tlie investigation of this subject involves both ehem-. 
ieal and physhdogical work, and possibly can be undertaken by but few 
of the stations, owing to lack of equipment and men. It seems ]>rob- 
ablc that the injury to foliage and other jiarts of sjuayed plants is due 
to the ]Mesence <»f soluble cop]>er. In what manner insoluble com* 
pounds of tliis metal are remlered soluble, and therefore injurious, is a 
question involving many ditliculties. The aetion of the gases of the 
air may jday an important part in the matter. The presence of certain 
substances iu rain and dew must alsi> be considered. Again, substances 
absorbed from the cells of the leaf itself may pro>e an im]M)rtaiit factor; 
in fact, this is known to be true in certain cases. 

The varying action i»f fungicides as regards their liability to injure 
the parts of jdants treated may be due to differences in metabolic 
changes arising from variations in environinent. This ]>hase of the 
work is of importance in explaining why a fungicide which is perfectly 
harinlc.s8 at one time and place at another time 4>r in some other local- 
ity may prove decadetUy injurious. 

An interesting line of work which has already opened the way to 
iimiiy promising problems is to be found in the effeets of some of the 
fungieides on the treated plants aside from the mere question of the pre- 
vention of the attaedvs of parasites. Bordeaux mixture, as has been 
shown, has a marked intiueuco on functioiuil activity of plants. Why 
should the application of smdi a (*ompoaud increase the yield in some 
cases as mucli as 50 per cent? Or why should the mere fact of spray- 
17030— No. 0 2 
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ing with Other substances not specially fhngicidal in their nature 
materially sweeten and in other ways modify certain fruits, notably the 
orange? These are questions which as yet have no solution, and which 
are of great ])ractical importance to fruit growers and others. 

Improvement in apparatus Jot: the application offungiddes , — The wide 
held which the plant pathologist at the present time is forced to (!Over 
is empliasized by the fact that to i)roperly carry out his diseoveries in 
the matter of using remedies for a eertain <‘lass of plant diseases it is 
necessary to <*()nsider questions for the most i)art purely mechanical in 
their nature. Fortunately the importance of spraying is now so we>ll 
recognized and is coming into sucli general use that the manufacturing 
element has been stimulated intoau effort to imton the market reliable 
ai)paratus that will satisfactorily do the work recpiired. The manu- 
facturer, however, has not yet reached the stage wliere he is witling to 
spend Hindi tiin(‘ or money in experimenting witli a view of improv- 
ing the apparatus already in use. Here is an important field for some 
of the stations, for th(*re is no doubt that onr present methods of 
Rjiraying eould he materially imjiroved. Most of tlio efforts heretofore 
have been in the direction of getting Vi irions snhstances on the 
plants in the most satisfactory manner, f o a cerf ain extent reganlless of 
expens(‘. 

It is very desirable to reduce the cost of treatment, and this must be 
a<*complished mainly tlirough a reduedion in the eostof labor. How to 
bring this about is a jirohhnn that might la‘ le^gitimately nndcTtakmi 
by the stations. From the ]iresent outlook, powders can never [wove 
as successful foi* fnngicid<\s as liquids. It is to the iiiifirovemeiit, 
tlierefore, of metliods of a[)})l\ ing the latter that altention slionld be 
directed. 

As yet hut little attention has been given to steam as a means of 
dieajieiiing tin* ojieration of spraying. Steam [lurnps, it is true, liave 
been used, hut no systeinatuMdfort has been made to adajit tludr use to 
this new line of work. It would seem that the most [womisiug results 
in this direction might he obtained by using not a steam engine and 
boiler, hut sinqdy a boiler steam pump and steam regulator. Siudi an 
apiiaratns could lie made wholly automatic, and tlu‘ pressure to make 
a fine mist-like spray could he maintained indefinitely. 

The possibilities of iinjirovement in other directions consist largely 
in [minting out, by means of definite, well [ilaiined, and \vell-de8erihe<l 
experiments, the various metliods and dcvic(‘s that can be adopted for 
the purpose of' saving labor. Where it now <*osts 113 or 15 cts. to spray 
a tree, it seems entirely [mssihlo to reduce this expense to 8 or 10 cts, 
How' to do this and at the same time maintain the value of the work is, 
it seems, a legitimate prohhmi for station work, 

Hiudies of the external charaeiers of plant diseaMS. — Des|>ite the fact 
that the literature on plant diseases disseminated during the past Ove 
years has been considerable, knowledge which will enable practical men 
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to quickly and easily identify the more common maladies affecting their 
crops is comparatively limited. Here, it would f^eem, is an opportunity 
for work that might be eiiibra(jed by every station, as no special equip- 
ment is required to undertake it and carry it to a successful issue. 

The first question wiiich naturally arises in the mind of the farmer 
or fruit grower when his crop shows signs of sickness is, What ails the 
plants! No systematic attempt has as yet been made to put informa- 
tion in the hands of the practical man that will enable him to answer 
the question asked. It seems to us entirely ])racticable and feasible to 
describe the more important diseases of plants in such a way that 
those most directly interested, nanicly, tlie growers, would be able to 
recognize them. It iollows naturally that ability to distinguish the 
<iiBeases will aid materially in asMiring su(*cessful treatment. 

It would hardly seem desirable for all tlie stations to undertake 
'Work of this kind with a view of publishing the results indepeiulently, 
as 8u<*h a ]>ro<*eediiig would of course result iu unnecessary duplica- 
tion of work. Doubtless, operating throngli the ])ro]>er channels, a 
])lan of coiiporation c<mld be devised that wouhl enable each station 
to carry on its work independently and in the <‘ud obtain the benefit 
of the labors of all other stations engaged in similar lines of investi- 
gation. As a pndimiiiary step to sueh work it would seem desirable 
for the stations, by <*o<iperatiou among tliemselves. and possibly with 
the National Department, to get together in eonvenient form speci- 
mens representing as aerurately and (dearly as ]Missible the principal 
diseases of the inon* important crops. This might be ctfected by a 
properly Olga ni/cd e\( hang(*. Aeting nnd(*r iiistnudions from a cen- 
tral ofiiee, si>eeim(*ns repn*senting the various phases of tlie more 
important jilant diseases might be (‘ollected, jiropeily iin‘ser\ed, and 
forward«»d to the ex(diaiig<\ Tin* sjieeimens eould be made more 
valuable by notes on the (*\tent of injury, time of appeuranee, etc., 
of the discas<‘. Additional interest in the siieciimms would result if 
each were accoinpaniiMl by a good photograph showing tlie appearanee 
of the alfeeted plant, or jiart of the same, while in a perfectly fresh 
condition. Nearly all tin* stations arc donl)th‘ss cMtuipped w ith cameras 
and could furnish good prints, of uniform style and si/e, to accompany 
the speeimens. 

By following tin* foregoing plan it will be seen that each station will 
eventually build up a good colleetion, not only of sj)e< imens, illus- 
trations, etc., of the diseases iu its respective State, but also those 
which occur elsewhere, and whit*h may possibly need to be guaided 
against. The imiM>rtaiice of proper organization is emphasized here, 
as without it this as well as other lines of work can not attain the 
highest success. 
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PHYSICS. 

A new method of measuring temperature (Xafnre^ 

311 ). — Two tlienno-junctioiis are used, one placed in the nub- 
Rtance whoso temperature is to bo determined, the other in the bulb of 
an air or nitrogfen thermometer. In this bulb is also pla(*ed a coil of 
platinum wire connected with a carlmii resistan(*e and a storajje bat- 
tery. In the circuit is also a low resistance pilvanomeler. The bulb 
is protected by a slieath of slag wool, asbestos, or nu»tal. *‘The free 
thermo Junction is placed in the substance whose teinj^erature is to l)e 
measured. The galvanometer is immediately deflected. The cir<*uit 4>f 
the platinum heating coil is then closed, and the carbon resistance 
screwed do>Mi until the galvanometer needle comes back to zero or 
until making and breaking the thermo-elecdric circuit prodm^es no 
movement of the needle. When this is the case, tlie tem[>erature of 
the air or nitrogen in the bulb Mill evidently Im‘ the same as that of 
the substance tube measured and ean be direetly read off in any c»f the 
usual ways on the thennonuder.” 

Professor Rontgeu’s new discovery ( < In m. \vivh, ' ; ( i, \o. As,V,s; ft. 

On a new kind of rays {('hem. /Jq., :o (/s'//.). So h, p. /'?).— A not<^ rm Ki»nt- 

fjeii’s X rays. 

Photography through opaque bodies, A. Ukoca ( lUr. »Sf So. pp. 

figs. 5). 

Photographing through opaque bodies, an interesting application to the 
study of animals, L. (iRANOKAr {.lonr, \qr. Prut.^ ht) So. //, pp, :ks\\ m, 

fs- i).— An ttpplir.'ition of tlu* \ niys t<» obH<*i\o dopositiori of tlio phoHphates 
in the cartilageH of the skeletons of young auiituilN 


CHEMISTRY. 

A systematic study of the organic bases of animal origin 
(ptomaines, leucomaines, etc.), J, IIukda {Mem. Ileal Acad Vien, 
Madridy JO (1805)^ pp, 300 ). — The work is an exhaustive e<»mpilation of 
the researches which have been made by others on organi<*/ bases wlilch 
oc<»iir in the animal organism, with some original investigations by the 
author. There are 1) chapters treating of the history of these coui- 
pounds, methods of prej)aration, general eharacter, origin and modes 
736 
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of formation, classification, description, actual experimental work, and 
bibliogfmphy« Iii so far ns it is t)ossible, tbe coini>ounds are grouped 
according to tbeir chemical structure. For instance, one group coin- 
prisc^stlie derivatives of the saturated monatomic ah;ohols, and another 
the derivatives of the xanthiii bases. 

Zinc sulphate as a precipitant for albumoses, A. (Ztschr. 

analyi. Chem,, 3i (^8,95), No, 6, pp, ), — The author has snceessfully 

used a saturated solution of zinc sulphate in cold water (135 parts in 
100) instead ol‘ ammonium siilpliate for precipitating albumoses, the 
precipitation being carried ont in the same way as is usually done 
with ammonium sulphate, except that in tbe (‘ascof zinc sulphate 1 cc. 
of dilute sul[»liuric acid (1 to 4) is added to ]>reveiit the precipitation 
of phosphates. 

TIjo advantages of zinc sulphate over amuioniinn sulphate are said 
to be twofold: (1) No amtiKmia is introduced to be removed before 
the nitrogen in the albuiin»se pre<*ipitate is determined, and (2) the 
flesh ]>as(‘s, ]>eptones, etc., in the filtrate can be ])rccipitated directly 
with pliospho tungstic acitl, which is not jiossible with ammonium sul- 
phate on acciuiiit of the ]>recipitiitioii of ammonia by this reagent. An 
eipial volume of the dilute sulphuric aeid is adde<l to the liltrate l)efore 
the phosphotungstic aeid. 

The results on 4 meat extracts and peptones agree elosely by the 2 
methods.— 11. w, Kiu.oiir.. 

Contribution to the study of albumose, 11. Schhottek (3/on/ft. 
r/fcm., /6', p, t/Olf; ofis, in Uul, Sov. Chim, Pnris^ {7S,%), No, 2^ p, 
2f)4 ), — A study of tlu‘ elieiuical character of allmmose. Allmiuose dif- 
fers from i>eptoiie in having a higher nitrogen content, a higher 
rnolefuilar weight, and in «*onta!ning sulphur. A method of estimating 
the sulphur is given. 

On the composition of meat extract, d. K<>M<i ami A. Bomeh 
(ZtHchr. nnnifft, CV/rm., .v> No, 5, pp, 5 — Meat extracts no 

doubt contain nearly all the constituents of muscular fiber soluble ia 
eold water. 

(lelatin can be present only in veiy small quantities. This view is 
supported by the work of lleckmaiin,' who found (Uily about 0.5 |>er 
eent of albumin ami gelatin in Liebig's extract by preeijutation with 
formalin. But Kemmericli*' huiud slightly more than 0 per cent gelatin 
and about 30 per cent of albumoses, peptones, and other soluble nitrog- 
enous substances in South American meat extract. Keinmericli’s 
results were obtained by precipitating gelatin with 50 to GO per cent 
alcohol, albumoses with SO per eent alcohol, and peptones with sodium 
phosphotiingstate. 

The authors considered these results high, and repeated the work 
of Kemnierich and Stutzer. They obtained much lower results than 

‘llilgerV ForMch. licbotisinitieh 1H94, \k 423. 
sZtsebr. phys. Chem., 1894, p. 409. 
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Kemmericb, too mnch so to be due to difference in meat extract used. 
The filtrate from tlie precipitate with 80 per cent alcohol gave the 
biuret reaction, and from this and from comparisons witli the results 
obtained by using ammonium sulphate as a precipitant for albumoses 
they eoncliuie that 80 percent alcohol docs not remove all the albumoses. 
They also conclude from their exiieriinents that sodium phosi)hotuiig< 
state ])rccipitates fiesh bases and other nitrogenous constituents in 
addition to peptones anil is not a reliable reagent for i»eptones. They 
sum up tlieir conclusions as follows: (1) Trecipitation with HO ]>er cent 
alcohol gives no idea of the kind of nitrogen jiresent; (2) albumoses 
should be iletcrmiiied by salting out with zinc or amin(»ninii\. sulphate; 
(3) the filtrate from the above test should be decolorized by animal 
charcoal and tested for ]>cpto.nes by the biuret reaction; (1) ammonia 
doterinined by divstilling with ignited magnesia is id’ value; (o) >\hen 
pejdones have beeu shown to be absent, the nitrogen in the phos[>lio- 
tungstato ])reci])itate may be ascribed to llesh bases, after deducting 
ainmouiaoal nitrogen and that belonging to gelatin and albumoses. 
The preciiutate should stand ar least 1 day. — n. w. kilhork. 

The combination of iodin with potato starch, (1. Uoi'VIKK 
{Conipf, J JO p, 117 U; ahs, in thmr. Chvm, 

p. — Tlie maximum (|uantity of iodin with which ]>()tato starch will 

combine is IS.t; per cent, even when the iodin is in excess. For wheat 
and ri(*e standi the maximum is Ifi.d jier <*ent. In the presence of water 
potato starch combines with only 13.3 jku’ cent, rice and wheat starch 
with only 8.1M> ])er cent. — \v. il. Kliro. 

Dextrinon decomposition products of starch, K. Bi'/i.ow 
{PflU(ier\ Arch, Phi/ftioL^ p, lii; ahn, ht Cltrm. (Va////., f 

p.iiio), — The molecular formula of atiiylo dexti in was determined by 
analyzing the barium hydrate eoiu]>oiind. and was found to be 
(CoHioOOfl. delinite results were obtained M'ith erytliio and aehroo- 
dextrin, but these seem to have a lower moleeular weight than amylo- 
dextriu. — w. ii. kbt <j. 

Volumetric estimation of reducing sugars by means of ammo 
niacal solution of copper hydroxid, Z. 1 ’kska (PuL Ahhh, Vhinu 
fSttcr. ef JlifitilL, 1 So, 1 ), — The method jiroposed is as follows: Make a 
solution of 0.927 gin. of juire copper sulphate in 300 ce. water and add 
100 cc. of 23 ])er cent ammonia water. Oissohi* 34.3 gm. Itochelle salt, 
10 gin. sodium hydroxid, mix and make u}) to 300 cc. Keep tlie solu- 
tions separate. Pour 50 cc. of ea<di solution into a beaker and iuld 
enough paraliin oil to form a thin layer on the surface^ of the liquid to 
prevent oxidation of the reduced copper oxid. Ilcat to 80 to 83"^ 0. 
and add juice or solution to be analyzed until the blue color disappears, 
stirring vigorously meanwhile witli the therimuiieter. The author gives 
the figures showing the results in the estimation of glucose and invert 
sugar, which are quite close. It is to be regretted that he doc‘8 wot 
give also the comparative result, using the ordinary or gravimetric 
method for estimating reducing sugars. — j l. ukkson. 
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Vpon tlia ttoniBSuduce of tho copper held in the ammonia 
liquor in the volumetric estimation of glucose by the ammonia^ 
copper method, Pelust {Bui Aitsn. Chim. 8u^r. et Distill. j i.?, 
JUfo. 3 ), — After reviewing tlie critidsms upon the colorimetric method of 
Peeka^ the author mentions the solubility of the reduced cuprous oxld 
in aininonia, and that it is therefore present in the ainmoiiiacal liquor 
after titration, but that it im])arts no color and can therefore exert no 
influence uixm the ac<*uracy of the analysis, lie fliids that the point of 
decoloration is the same with (juantities of ammonia which vaiy consid- 
erably, although the larger the <|uantity of ammonia in the li<|uid the 
more of the colorless cuprous o\id will be dissolved, lly adding 2 cc, 
of ammonia water to o cc. of Feliling’s solution and titrating to the 
disappearance of tlie color he obtained the same results as in ordinary 
titration witliout ammonia. The autlior emphasizes th(‘ fact that the 
above unshod when well in hand is acciirat<* enough for all ordinary 
purposes; and f<n* the most acenrate work, as in the case of investi- 
gations, he recommends l^^ska's original method. In order to lue- 
vent oxidation of the reduced eopper o\id he suggests making tlie 
titration in a small liask or test tube instea<l of a Ctisserole or beaker. — 
.7. 1.. nKi:soN. 

Estimation of glucose in the presence of ammonia by the 
cupro-potassic liquor, /amauon {BuL Assh. CItim. Su<r. it Din- 
////., /;, .Vo. i), — The autlior tiiids it ditlUmlt to get a(‘eurat<* results 
with the above <*olonmetric method in the presence of subacetate of 
lead, but up<»n lemoving tlie h‘ad, which h<‘ does with ammonium oxa- 
late, the method gives mo^t exact results. tried the titration in the 
jH’eseueeof vui yiirg amounts of ammonia, always with the same results. 
Ilis w’ork continued that of IVsk.i and Pellet except in regard to the 
presence of the aiTtate of lead.— .i. JL. ukkson. 

Zsomaltose, K. Jalowetz \Mitt, ovsttrr. IV/x Sint, nnd AhuL f. 
Hrattind, Wiut; Bitem, Ziff,, \o. SO. p, joa i), — Experiments 

with mixtines of maltose and dextrin show ed that it was impossible to 
obtain a pure iiialtosa/oue, and that tlie crystalline foim and melting 
point of the product varied writli the amounts of maltose and dextrin 
1184x1. The results are further proof id' tlie nonexistence of LintneEs 
isfunaltose. — w . n. Kin o. 

Glucose acetone, E. Fisc’HER (Ber. dmt. chem. trcx., xiS p, 

210(1; ahs. in Chnn. Ziff., 10 Ao. Bepert.,, p. 317; and Xeiie 

ZtHvhi\ Jiubenz, Ind.. 37 (1^03), Xo. 0 p. Dextrose, arabiuose, and 

fructose 4*ombine w ith 2 molecules acetone umli‘r the influence of ililute 
hydrocliloric acid and shamnose with 1 molecule. The c.omi>ound of 
dextrose with 1 molecule of ai'etone has also been prepared. Although 
the mtsthod of formation of these compounds corresponds to that of the 
alcohol glucosids, a diflereiit structured formula must be assigned to 
them on account of their indifference to emulsiu and the yeast enzyms. — 
W, H, KBUG. 
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Olttoose semicarbatid, A« aiid W* HEEZFBliD (ZUehr, Ver» Mhmz. 
Jnd dent Keuh.^ 1S95^ p. 858 ). — ^When glucose and semicarbazid at‘e 
lieated to 100"^ for several hours a crystalline substance, almost insol- 
uble in absolute alcohol but easily soluble in water, is formed. Its con- 
stitution has not yet been definitely determined. — w. H. kbiuj. 

The oxidation of complex carbohydrates, (r. de Cuai^mot {Awer. 
Chem. Jour., 17 (1S95),2). 585 ). — When sodium hydrate and bromiii act 
on starch a iirodiujt is obtained which reduces Fehling’s solution in the 
cold; cellulose similarly treated gives an oxycellulose whieh reduces 
Feliling’s solution at The products from saccharose and o'-methyi- 

d‘glu(H)sid gave a glncosazono and an osazone either of /r-niethyl-d- 
glucosid or d'-glucose. — w. ll. kiutg. 

The action of dilute alkalies on carbohydrates, (7. A. Lohry dk 
Bb\ {I\*€v. fror. Vliint. Pays-Jian.^ JH95^ ]>. 15h; ahn. hi Cheui. Ziy.^ 19 
(1895), No. 102, Pepirt., p. lO'i ). — Dilnto alkalies reduce the rotatory 
power of the sugars almost to (P. Ammonia, hariuni, and calcium 
hydrates act similarly but not as ra]udly. This phenomenon Jias noth- 
ing in common with multirotation, and may be an intermediary reaction 
in the conversion of dextrose into saccharic acid. — w. u. KRi’(r, 

A characteristic reaction for cane sugar, (1. Popasogli {AUh. 
in Pul. Afffin, Chim. Suer, et Dififill.^ 1 i. No. 1 ). — \\ lien to an a<pieons 
solution of su(*rose(lb to 20 jM»r cent) 0.5 cc. of a 5 per cent solution 
of a cobalt salt is adiled, and then 5 ec. of a 50 ])er ctait caustic soda 
solution, there is immediately developed a hcautiful amethyst violet 
color whi<*h is permanent. I f the test be reiieated, using glucose instead 
of cane sugar, a blue coloration is obtained which soon clianges to a 
dirty greenish line far less intense than the \iolet color in the preced- 
ing test. The ditfcrcncc in color serves to dislinguish with certainty 
between the 2 sugars and for the detection of adulteration of com 
mercial articles by either of them. The author tried the test in both 
aqueous and alcoliolie solutions of cane ami glucose> sugars with vsu excess. 
If glucose and siu'iose are both jiresent in the same solution, the ])res 
ence of the sucrose is revealed up to tlie ])oint where tliere is 0 tiiiies 
the quantity of glucose present. |The revii*\ver has repeated thes^^ 
tests and finds that a small (piantity of sucrose* ]>reseiit with a large 
quantity of glucose gives the idiaracteristfc blue color for glucose when 
seen in retiected light, but viewed at arnrs lengtli by transmitted light 
shows the violet (M)lor of the sucrose reaction. A very small <|uaritity 
of sucrose in the glucose may be thus detected. If the products to be 
examined are colored, clarify with subacetate of lead or boneblack.j 

Pane sugar added to sweet wines or to condensed milk may thus be 
detect<Hl, Honey gives with the test a blue color which passes almost 
immediately into ]>ale green; and lactose gives a transient blue color. 
If dextrin or gum arabii* be present they must be removed, the former 
with barium hydroxid, the latt4*r with subacetate of lead, as they 
develop colors which obscure the, glucose and sucrose reactions.— .1# 
BEESON. 
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The fdrmatioiiof glvui^le acid by tha action of caleiani hydrojdd 
upon glneoae or invert angar, II. Winter {liuL Abhu. CUm, 8ucr. et 
IHatilLj 13^ No* I). — Upon warming a 1 per cent solution of jylncose 
or invert sugar with a J per cent solution of liinewatcr at 00.5^ 0. 
there is formed a voluminous white flocciilent precii)itate, which redis- 
solves at a higher tenii>erature. On account of the ease with which 
the precipitate is oxidized it mustbe waslied hy decantation, ]ireferably 
w itii limewatcr, in w’lii<‘h it. is less soluble than in water. The jnecipi* 
tate wdii<*h he b(‘liev(‘s t(^ be a lime salt w as decomposed with sulphuric 
acid and cxtracti^d w illi ether. U]M)n evaporating the ether a crop of 
clear, needle-sha]>ed crystals was obtained, which the author identitied 
as glucic acid, liy concentrating the mother liipior in a desiccator 
over siilphnrii* acid similar crystals were obtained. The glneie acid 
gra<bially but <‘om]>h‘tely decomposed into carbon dioxid, apoglmac, 
formic, and other aeids. — l. hkeson. 

Rapid method of estimating dry matter, sucrose, and purity 
in molasses and masse cuites, d. \VE!snKR<i (Jour, Vahr, Sun\^ 
WU, Auff, 7/). — Tlic method ns|uin\s only 1 weighing, 1 ]H)larizatioii, 
and calculations, and is as follows: Dissolve oA times the normal 
weight of the saiuph* (==<m.12 gm.), and Jiiake up to 250 ce. Estimate 
solids by Ih ix spindh* isay 1S..S}. Tohiri/e 50 ce. «*oiTes}>onding tt> one- 
half normal sugar weight ; reauling x - = per C(‘nt of sucrose (say 
44.2). Daleiilate the ]iereeutage o< sm*rose in solution (instead of judar- 
izing a nonnal \\ei«»ht) as follows: 41.2x0.20048 (weight of sucrose 
corres[)<»nding to 1 ]><‘r c<*nt on the sucrose s<ale) 1.078 (specific 
gravity corresponding to tiie IS.S llrix) ]>er <*ent of sucrose in 

tin* lijpiitl. Solids 18.8-rl0.t»8 sucrose =50.8 ]>nrity eoidheient. Calcu- 


late solifls in (he sampU* a^ tbilows: 


4 4.2xl(M> 


77.8 total solids in 


sam]>lc. llcn<*e we liaxe the following as the analysis of the sample: 


CtT t I'nt 


I'otal soIkIm l»y Hrix 77. S 

Snnoso I On ac*fual polnri/atiem 41.2 

Noiihiifyai’s ita. (» 

I'lirity aC. 8 


Tlu> inottiod In iiiiK'li .sliort«‘i' than the one yenerally followtHl. — 
.1. I.. IJEK.'iOX. 

The estimation of phosphoric acid by titration of the yellow 
precipitate of ammonium phosphomolybdate, It. W. Kilgouk 
{North Carolina Sta. lUil. lUKpp. — Alter very thorough tests 

by the nuttior ami others of various nioditleutions of this luethoil, the 
results of whieh are given in the luilletin, the following is rceoininended 
as having given “most exeellent" results: 

Weigh 2 gm. of substance ami make Holntion by one ot‘ tho following methods: 
(1) Evaporate with 5 w, of ntngnesinm nitrate solution, ignite, and dissolve iu 
bydroehlorio acid. This Is for organic niaterialn. (2) IHssolve in oc. of couceii. 
trated nitric acid with a Huiali quantity of hydrochloric acid. (3) Add 30 cc. coucaa- 
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tfate4 bydroelilorio acid, heat, and add eantioaaly in antall ^uantlUea at a tliaa aliout 
0.6 gm. of Oiiely pulveri zed potaRHiu m oblorate. These (2and3)a3fefor ordinary phot*' 
phatos and fertilizers. (4) Dissolve in 16 to BO cc. of strong liydrochlorio acid and 
5 to 10 cc. of nitric acid. This is for phosphates containing much iron and alumi- 
num. Method 2 is preferred when these acids are a suitable sol vent for the material. 
Make up to 200 co. (or any other convenient volume;, measure out 20 cc. for total 
phosphoric acid, or for percentages abo\e 5 or <»j and 40 cc*. for insoluble phosphoric 
acid, or for percentages below .5 or 6, corresponding to 0.2 and 0.4 gm. substance, 
respectively; add about 5 cc. concentrated nitric acid, ^vhlm method 2 for solution 
has been used, niicl about 10 ce. when method 1, B, or 4 has been used. Now add 
ammonia until ]neeipitate just begins to form, dilute the high pcrconfago solutions 
to about 100 ec. and low ]»ereentage ones to 00 or 7.5 cc., digest in water bath ntOO to 
65^'’C., and aftei tillering the mol.>bdic solution to be used in this method, precipi- 
tate, not using aii> greater eveess of molj'bdie solution than is nc'cessary to insure 
complete prec ipitiitiou; let stand in bath 6 minutes from the time the molybdate is 
added, and lilter as cjiiickl} as jmssible upon aB-inch llirscb funnel, whose perfora- 
tions areoovc*red w itli a disk of soft tilter paper, or in a (iooch t lucible 'with 1 or 2 
pieces of tilter paper, slightly larger than the bottom of the cruc'ible, tightly pressed 
against it, <> 1 * upon a tilter made by using a platinum cone or disk wc*!! filled W'ilh 
boles in a B-iiicli tunnel and eo\enng with coarse usbe.stus, using the pump in all 
cases. Filter ]»aper may bo used, but tin.' other tilteis in the order named arc much 
to be prefei red. It is espe<*iall\ uiged that tlieB-iuch lliiseli tunnel be uscal where 
possible, as it permits of rapid iiltratioii and easy and thorough a\ ashing. Wash the 
precipitate tw icc by decantation with dilute nitric acid, using 50 to 7.5 <r, each 
time and agitating tlioioiiglil\ , once by dc'cantation with the same miioiint ol B per 
cent tiotassium oi ainiiiouiuiii nitiate, then on to the tiltei and with 2(K) to 5tX)(c. 
water (2.50 cc. is iisii.illy enough ), <»r until no longer ai id. ^ow' wash the prcMupitate 
with tilter b.iek into the beakcT, titiate w itli potassium and hydrovid and bac k w ith 
nitric acid, using tdicuolpbthaleiii as indicator and adding acid until cedor disap- 
peaiH. 

“Ill washing b.\ cleeantatioii, if the picci]ntate is allowc d to settle coniph*t<*ly eaeb 
time, no trouble* w ill he evperiencaul in the attc*r washing. Wlieit* the phosphoric 
aend is bc*low 1 ]ier cent the pic*eipitation is not m> rapid a.s in larger perct*utages and 
may reciuire 8 or c\c*u 10 minutes to be c omplete.’* 

The estimation of phosphoric acid in soils by double precipi* 
tation with molybdic solution, and titration of the ammonium 
phosphomolybdate with standard alkali,^ (\ Williams (Xorlh 
Carolina tUta, BuL pp, “/O, — lie.siilts of tc\sts uro reported 

5vbich indicate that tlu* dilliculties eneounterod in determining small 
amounts of phosphoric acid in soil extracts may be overcome by the 
use of the following method: 

<*l)estroy all oiganic matter in the liydrocliloiic acid extract, as well aa in the 
oiganie aeids extraets. 'fliis is done* in the' lorrncr case b\ adding about 1 ec. concen- 
trated nitne ac*id for e\cry B c*e. of the portion taken for anal, Nils, and c\ aporuthig to 
2 or 3 ee. eoiieentr.ition, and in the latter ca.scs, by cva]>orating the c»xtract8 to dry- 
ness, and lunitiiig with the addition of a small ciiiaiitity of nitric* acid, until organic 
matter is c'ompletely dotroycul. These ic*sichic*H are now^ dissohod up to c*onvcuient 
volumes, and portions corresponding to IS or 20 or more grams of soil, and portions 
ot the hydrochloric acid extract corrc**jionding to one or more' grams of soil (ac^cord- 
ing to the richness in phosphoric} acid; arc taken and, after adding about 15 gtii* 
ammonium nitrate, arc precipitated with a large excess of iiiolylKlic solution (30 co* 
is usually enough). Let stand 4 hours, filter, and wash with water twice. « * • 

_ _ 

‘ See also Jour. Amer. Chem. Soc., 17 (1805), No. 12, pp. 026, 026. 
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di«i6lv6 the j^recipitate with dilute ammonia Into the beaker need for pre* 
olpltatioxif waeh the hltor with dilute nitric acid, and add concentrated nitric acud 
until piecipltate begins to reform; a<ld 10 gm. ammonium nitrate, digest in water 
hath at 65^ add 2 cc. strong nitric acid with vigorous stirring; let stand 5 min- 
ntos, add 2 cc. molybdic solution, und let s.tand 8 minutes more; iilter, wash, and 
titrate according to the volumetric iiioibod used in ibis laboratory/^ [See above.] 

The reageutH to be used are prepartMl as follows: 

Molffbdiv Molution . — Dissolve IfM) gm. of imdybdi** acid in 400 gm., or 417 cc,, of 
ammonia, sp, gr. O.tHi, and pour the solution thus oldaiiiod into l,r»00 gm.. or 1,250 
cc., of nitric acid, sp. gr. 1 . 20 , and add 80 cc, nitiic u(‘id, »p, gr. 1.42. Or to each 
100 cc. of tlic otticial molybdic solution (the abo\e ioriiiula without the 80 cc, nitric 
acid) add 5 cc. nitric acid 1.12 sp. gr. This solution should be filtered each time 
befon‘ using. 

iHluie uitriii arid iranh. — Dilute 100 rc. of 1.12 sp. gr. nitric acid to 1,000 cc. 

I*otai*Mium or ammonttnn nitrate aa>^h . — Dissolve ,‘i gm. of either in 1(K) cc. of w’uter. 

*^Jtroholir noliilion of phenolphihalnn , — 100 cc. to I gm. 

Standard pidanniuM Inplrond. — 'fins soliirion shoubl contain 18.1710(5 gm. potas- 
sium liydroxid t«> the liter. Omi cc. of thi.H solution erjiials 1 iiig. ]»er cent 

PjOf, on basis of (i.l gm. substance), and 100 cc. will neutnili/e 22.158 cc. normal 
acid, ami can l>o imub* b,N ililiiting 22.2.S1 cc. of nonnal ]>otassniiii bydroxid (which 
has been freed fiom carbonates by barium bydroxid) to 1,(M)0 cc. 

** Standard nitne addj of the same stieiigth, or one-half the strength of alkali. 
Hydrochloric or sulphnrn uciiK will answ'or.'* 

A new method of determining potash, \\ Lost'ui: (Clum. 20 
No. .7, p/>. ;ys, — This mothod, wbii li wns \>(>rkp(l out by 
Mehns, of Stussfiirt, is as follows: Boil 50 gm. of tlu* fliudy ground 
sample in a 200 pc, flask with 150 cc. of water and 10 cc. of concen- 
trated hydroclilorh* acid. Wlnm solution is complete cool and till the 
flask to the mark. Transfer 10 cc. of the solution to ti porcelain dish 
and add a little moie than enough platinic chlorid to iirecipitate the 
potash prtseiit. Etajmratc to dryness, grind the residin' with a glass 
pestle, stir up several times with 00 per c(*nt alcohol, and throw’ onto a 
dried and iveighed filter. Remove impurities b> w’u.Nhing the i>recipi- 
tate with ammonium chlorid solution heated to 5(P C. Wash tinally 
with 1M5 per c«uit uh*oliol, dry, and weigh. The method is applied to 
sulphate without modification, it being claimed that the washing with 
ammonium <dilond solution transforms all tin' potadi into K JHCl,. 

Rf'cently II. Ilmdckt' has severely criticised the aho\e im'tlKKl,^ lie 
IH)ints out that substantially the same method has already betm pro- 
posed by I)c Roode.*’ It is maintained that w’ashing wdth unimoniiim 
chlorid solution, which w as first proposed by Kinkener,’ introduces au 
ermr, as Finkener has himself pointed out, by dissolving some of the 
double salt. It is also denied that when sulphates are present the pot- 
ash is completely transformed into KiPtl'b, as claimed by Ldsche, 

The preparation of perchloric acid and its application to the 
determination of potassium, 1). A. Kreideu (Chem. Xetn^j 

»Ch0m, Ztg , 20 (1896), Ko. 11, pp. 88. 89. 

« Jour. Auior. Chem. Koo., 17 (1895), p. 85 (E. 8. R., 6, p. 867). 

3jpog. Ann., 29 (1867), p. 85. 
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No. isRSy p. 17 ). — This article is ocntinued from the preceding imtnber 
of Ghemival Nem, the first portion dealing with the preparation <tf per- 
chloric iioid. The author has obtained very satisfactory results in the 
estimation of potassium by converting into the perchlorate by the 
inctlKxl sugaestcd by Oaspari. 

The metluxl is as follows :* The substance, free from 8ulphuri<*. acid,. is 
evaporated to expel free hydrochloric aei<l, the residue stirred with 20 
cc. of hot water, and then treatiMl with perchloric acid in (piantity 
times that reciuired by the bases i)reseiit. The mixture is evai>oruted 
with frequent stirring to a thick sirup-like consistency, again dissolved 
in hot water, and evaporated as before till all tlie hydrochloric acid 
has been expelled and the fumes of perehloib* acid api)ear. Further 
loss of pcTchlorie acid is to be compensated for by the addition of more. 
Tlie cooled mass is stirred with about 20 ce. of 97 per cent alcohol con- 
taining 0.2 ])er cent by weight of jicrclilorie acid, without breaking crys- 
tals to too fine powder. This is decainted onto an asbestus filter and 
the operation repeated. The alcohol is evaporated from the residue 
in the dish, and the resi<lne dissolved in 10 ee. of hot water and a lit- 
tle perehlork* acid. This is now evaporated as before till -the fumes 
of }>erehlorie acid arise, when it is cashed with I (*e. of the ah^ohol 
inixtiiief transferred to the asbestos filter, jireferably by means of a 
iubber-tip])ed stirring rod, to avoid the use of too niueh ah*obol, and 
finally covered vith ]ane ah*olu>l. It is dried at l.'lO'^t'. and weighed 
as KC 1 () 4 . 

Sulphuiie acid must lirst be removed. When phosphoric acid is 
present, a ])orrion al\>ays remains witli the potassiuni perchlorate 
unless great care is taken and a large f‘\cess of perchloric acid is used. 
The results ])y this method on iiotassium chlorid were good, but when 
other bases were ])resent the results were m)t so satisfactory. — n. w. 
KlLCiOUE. 

Noted upon the determination of nitrites in potable water, A. H. Oiti. atui 
H. A. Hiciiakdson {Jour, Amtr. Chtm. JSor., IS -No, j)p. Jl-Jt),- III c<»mpar- 

iiig th<* lesults obtainml 1>y Ti mu iiiHcIorif'H iodu Aur hturrli itiutluMl atiri (jrieMA^H 
a'iiaplitlj\1.iniiiio tu»t, discrupaiifiua oreiirred wliirli c-.pe<Mull.\ iiiaikid with 

jieaty >\ aters. To obviate this the authorn d«<*olori/ed tli«* \\ at«T*» by Hhnkin:; U5() co, 
of water AMtli II cc.of ‘*milk of alumina/* allowing it to Kettle and flHoriiig through 
a qitiite-freo liltei.— n. .i. j‘%iikkson. 

The solutioii of cellulose by enzym (cytase), .1. (IkCss ( tnwheHHvhr, Jiraunei^ 
12 p. l.W); alH. in Hum, Zt(j,, 10 (MV/tf), ^Vo. Jtcpnt,, p, 4S). 

Note on the Maun, Kruger, and ToUens process of determining pentoses amd 
pentosans by furfurol distillation, H. 'roLUCNs {/AncUr, arujm, (’hem,, JSOh, So. 7, 
pp, 194, 190), 

Apparatus and method of estimating the dry matter in sugar prodnots, Weis- 
BEUO (Bnl, Jnsn, Ohnn, Siur. ef IhetAl., 1 i, jVo. //), — Tho author dtwcrlbefi an appa- 
ratus for drying the prodin ts by diiviug dried air through a flask heat 4 >d t# lOCK^ C. 
ill a wrater bath until a, constant weight is obtained. — .i. L. ukesck. 

Influence of the lead precipitate upon the sucrose readings in oane angaiv 
J. D. Moojir {Abn, in Uul, A»$n, Chim. Sitcr, et I)iniW,, Xo, r).— In the case of ma«SS 
cuites he finds the error in the sucrose rtiading to ‘he on an average 0.99 |*er oent^ 
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mloiilfitialk 0.786, a.ud iwxiiBnin i.l87 per cent. In the e»ae of niolaasee the minimnin 
«m»r 1.062, niaximaiQ 1.188, an<l average 1.112 per cent.— J. h, brbson. 

Ob oliemiBal composition of pepper, F. E. Baurr and A. Hilobr {Forneh, 
U. Lehenmil nnd 0yg, Chem.^ S {ISOC), N^o, 4, pp. chemical study of the 

subject with a view to determining mlultcration with hulls. 

The analysis of indigo, E. (J. Kkyhku {Indian Jgr.y 2t {ISUC,)^ Xo. p. The 
method is given in detail. 

On the microscopic inspection of flour, Lanoe {ZUchr. angew. MUcr,, / (1^96), 

No, pp, Sr>9f S7n). 

Rapid method of testing flour for quality, O. (’ampion (Ann. Pharm.^ JS90, 
p. 10; ahti, in Chem. Zig,y H) (1S90), Xo. Hepert.^ p. 00). 

Bstimation of boric acid in milk, R. T. TiiOM.soN (iilangow City inal. Sor, Upl, 
189A^ p, S; abn, in Jnalynty it (189o), Mar.^p. tf4). 

The elimination of ammonium sulphid in methods of quantitative analysis, 
N. Taui <•! {(>a:. ('him, liaL, Js pp. CS-iSt : abs. Pul. Sov. ( him. Paris^ ser. Sy Ll-t6 
{1890 )y \o. S\ pp. f>7«K 07 1 \ 

Analysis of slag by Wagner’s method ( l/Knyrain, // ( M’.Wj, Vo. /.?, pp. Ao4y 30,7). 

A source of eircr in the determination of phosphoiic acid by the citrate 
method, r. Hmk.vmi (Jour. Prank, hint., 141 Ao. 3^ pp. .S,s — In a scries 

of expcriincntH too liiglt icHiilfH wcic obtained N\heii the liltration of the ainniotiinm 
magnesia phofiphaie wan deluded more than It hours, in all tases except in the 
determination of soluble fthospbotie a< id. 

Remarks 6ii the Leopoldshall Stassfurt method of determining potash. K. 
Rubk {('him. y.tg.. 'O ^c. .7. p. .C^V/).--KxpeIinlent8 ^^ith pure poUssiiiiii 

cUlutid indicate (iiat dr,\ing tbo double salt at IdO (’. for f hour and assuming 
KC’J.:;.- KJ*t (i, X .obr»r» gives lesnlts about ^ per eent toi» bigb. One-half honi^s 
drying at lltO (‘ , using the laettu .IMM, or 12 hours’ drying, using the first factor, 
gji\ 0 eon Oft lesults. 

Deteimiuation of potash as potassium platinic chlorid, R. Bai i r \('hem. Zig., 
Hit {JS90). .Vo. p. r'M.--rhc author dissolves the washed ilouhle salt m >^0 toJH) ce, 
of hot water <»n the (iltei. evaporates the solution todr>ness, ami weighs the residue. 

Standardizing of normal acid by borax, F. IlKm.vMi {Jour. Frank. Jn^L. 141 
(/>’.%), Ac. p. tifiSM.-- fitiaiiou with a solution of chemically juiro borax ]uirified 
by donbb^ « rvstalli/ation, using lucrnoid as an indicator, as piuposc<l h\ R. T. 
Thomson \('htm. Aca^, •/, p. IS) is rci omniended. 

Watei analysis, .1. A. Wvxm.yn and R. T. Ch.vpman \ I omivn : hegan. Panly 
Frenthy TrnbrnrA * o.. /sv# , loih nL, pp. *>/(/). — Revi.M*d and partiallv rewiittcu. 

On the volumetric determination of lead, A. S. (A sum.vv .and J, H. C’amiuieix 
{Jour. Jmer. ('hem. So( , /; A«. //, pp. 9<il-:*0t). — 7'hc method proposed is a 

Tuoditlcaliou of that of Sdiw'art/, and ctiusists in filtering otf the t»itM ipitated lead 
chromate and deteimiiiiiig the e.xeesn of the hnbromate hy im-aiis of a standard 
8(diition of ammonium tVirous sulphate, using potassium ferricyanid as an imlieator. 
Table.s give results of compai i.sou.s of methods.— H. .i. I’a riKK^KV, 

Note on a convenient form of polarimeter for ezanauiug essential oils, E. R. 

Bl Dl>i:x {Anatysty SI {/S90)y \o. /». 14). 

New laboratory apparatus, Kakiii.fs and Martini {Zlnehr. angew. Chem..JS90y 
No.7yp. Apparatus for detonniiiing the melting point ot €ats, etc., for 

brominatiou and chlorination and a beaker of moditied Krleuiueyer form with lip 

Work of the provincial laboratory of Roulers, West Flanders, in 1894 (Uap. 
Trav. Pah. Jionler^. 1S*JP pp. 10. ph, ,9). — This report gives a summary of the xvork of 
the year, including analyses of a large number of samples of fertilizers, fmlder beets, 
and artesian wateru, and a description of a new K<‘od gcrmiiiator. 

Report of work at the State laboratory at Antwerp in 1894, 1>. VHisi»o 
{Eap, 7Vur. Pah. ICtat .4»rcr«, ISOl. pp. ?.?).— This iiicUidoH talmlateil analyses of fer- 
itHzere and f«M>d accessories (chicory and eort'ee) anil records of ti^ets of sugar4>eet 
eeed^ with comments on special nualyses. 
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Hawaiian experiment atatlon and laboratortea, W. Maxwell onad T* 
Oaawlry ( KptH , ExpU Sia. and L^b, Hawaii, i89,% pp, ia the drat report of 

these institutions^ which were establisheil by the Hawaiian Sugar Planters’ Assooi« 
ation, and includes short articles on soils^ fertilizers, and fermentation of sugars. 
Annual convention of the Association of Bwisa Analytical Chemiata in Meuf- 
chatel, September 27, 28, 1895 {Chem. Zig., 19 (1895), Ao. S4, pp, 1895-1899). 


BOTANY. 

The favorable influence of low temperatures on the viability 
of fungus spores, J. Eriksson (KgL Landi. Ahtd. Jlandl. TidsJcr.y 34 
pp. — Tlie author exainiiied the genniiiativo power of a 

number of different \jirieties of grain rusts at ordinary and at low 
temperatures, and notieed tliat low tem])eratnres exercised a marked 
influein*e in iiuTeasiiig germination. The spon^s were kept in uater at 
ordinary room tcnnpeiatnre, on i<*e, or in ice Mater on dislies plaeed 
in a free/iiif; oven, e8[)e<dal1y arranged for these experiments. The 
tein]>eratnre in the oven could be lowered to about 1(1^ F. 

It was found that a perceptible inerease in n lability \\m noticeable 
in ^KciiVmm hcrheridis in 7 out of 12 trials at slight <*ooling (iiot below 
(PC.), and in 4 out of 5 cases at strong cooling (below 0^ C.); in Perh 
dermhfm sfrohi in all 5 eases at slight cooling; in IWedo (jlnmarmn in 5 
out of H cases at slight cooling, and in 1 trials at a <*onsiderable redin*- 
tion of the tenpieratme. Since cooled sjjores germinated more rapidly, 
this inerease was more apparent than real, the totals being no greater. 
In Credo corooatu in 1 out of 2 trials at lo\ver tenip(*raturc germination 
was luistened. 

A long eontinneil extremely low temperature \vas found to be dele- 
terious; the germination in some trials did not seem to be intlnenccd by 
the low temjieratuie. The author (juotes from smentitic literature 
observations suggesting th(‘ presence of a .stimulating etfeet of cold 
tcm]>eraturcs on lower plant life. — F. x\. woll. 

Contributions to the knowledge of indigenous fungi, 11, C. 
Wkhwfr [Jena: it. Fhvher^ pp. pis. ,i ). — The titles of the sev 

eral articles grou[)ed together m this number (»f the contributions are: 
(1) Investigations concerning the rotting of fruit; (2) on the unequal 
pliysiologi(*al action of fnmarie and nialeit* acids and the antiseptic 
action of the latter; (3)r the nutritive value of sodium salts for fungi; 
(4) on tlie T^ireferenee of fungi for certain organic acids; {.)) on the 
significance of iron combinations for fungi; and (t>) on the o4*curreiiee 
of fungi and some notes upon the fungus tlora of the German North 
8ea islands. 

A study of the action of different rays of the eolar speotnun 
on vegetation, V. Flammakion {Cowpt. Pend.^ lill {JS95)^ No. 23 , pp. 
957-901, Jig. /). — Theantlior compared the growth of plants under light 
from red, green, and blue glass with grow th of those under the same 
meteorological conditions cx<*ei)t that the glass was clear. The settSi- 
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tive plant waa tbe pritidpal subject of tbe experimeiit, but the results 
were in the main confirmed upon geranium, strawberry, and pansy 
plants* The results obtained showed tbe greatest growth in height 
for the plants grown under tlie red, green, white, and blue glass in the 
order name<l. For vigorous growth and active vegetation the order 
was red, white, green, and blue. The results as given by the author 
are confirmed in ]»art by A. (lauf ier, who reports briefly the results of 
12 years’ ex])eriiiients iii the same line. The latter author states that 
his plants, Legnuiinosa*, Iris, and Kanum ulacea^, grew best under red 
light, \ve]‘e less well d<‘velo]H*d under yellow, bec ame etiolat<*d under 
violet, and dic^l umler green glass. 

The roles of philothion and of laccase in the germination of 
seed, J)K Uev-Failhadk hetttL, rjj (/<s.9.7), Ae. ^^7, py>. 110:2- 

1 Ihf ), — Tliese 2 suhstanees, whieh are said to ])os8ess ojipositc chemical 
properties, liave been examined by the author. lie found them both 
present in the seed of beans, ehi(*kpeas, ordinary [leas, white luidne, 
kidney bean, spja liean, wheat, maize, eliestnut, horse ehestnut, maple, 
and gingko. Tin* [lihon pine contained philothion, but no Jaecaw. 
Laeease wtts found iu <*astor bean, radish, Mpiash, nightshade, convol- 
vulus, and tubers of potato, but little or no [diilothioii; while acorns 
and laurel seed contained neither. 

In seed eontaining laceusc* this substance is present before absorp- 
tion IS begun, and it inc reases with the period of tlie germination. The 
philothion is presc‘ut only iu vei y small quantity iu thc^ dry seed, but 
becomes more abundant N\heii the tissues are sv^ollen with water. 

Lac'c*ase sec*ms to bc» an agent for iiiducang the oxidation of the oxi- 
dizabh' Mibstnnccxs of the Kc‘ed. This is shown by the oxidation of the 
phiiotlnon >\ithiu 1 or o hours under the eombiued aetiou of lac*ease 
and oxygen. In the presence of hwease alone there is no cdiange; \\ Idle 
iu oxygen without lacc ase the oxidation of idulothion takes plac^e very 
slowly. From this it api>ears that, under the intluenc'e of lacTase, philo- 
thion eombines very rapidly vith the free oxygen, ])roducing earbou 
dioxid, and tliiis hastens germination. 

The reserve materials of plants, d. K. (rRKr.x [Jour, Roy, Ayh 
tioc, EngliintU t# (/SVA>), Xo, 6,>b6‘>6’, Jiys, /s). — Tiie author 

discusses the subject of the resc^rve material of jdants uiiclm' the ibllow- 
ingheads; Mode of nutrition of idants; reservoirijof fimd, their imsition; 
construetion of nutritive substiinees; and the storage of surplus maim- 
faetuml material — {a) temporary storage; {h) more i>ermaiient stores, 
as carbohydrates, proteids, and oil. 

Cane sugar in plants, 8<’Hri.zE and Fuankpi^rt (Ztsehr, physiol, 
Oh€fn,y p, oil; 21 , p, loS; abs, in Jour, Chem, Sov„ 
p, 52B). — Sucqose is not only a valuable reserve material but also 
plays an imiMirtaut role as a eirculating form of starch. Other soluble 
forms of earbohydrates are almost always present, but these are 
probably only reserve stuffs aud arc ultimately changed into sucrose, — 
W* H* KBtJa. 



t4B SXPEBlltliNT flifATIOir EBCOm 

On the moxphology and devalojniient of the i^anera of the eeotloii OteDlateii 

of the Jlnbiaoese, M. Prankk (2ht Ztg,^ $4 (1896)^ pp* 38^80 ^ pL i), 
Heprodnction and fertilisation in Cystopna oandidua, H. Waoru Jioi., 
40 {1896), Ko. S7, pp, 89-^1). 

Concerning extratropical epiphjrtes, R. Bkyeh (JbhundL hot FereinSf lironden- 
burg, 88(/80f)), p. 10^; ahi, in Xaturw, JtundHvkany It {1896), JVo. 8,pp. ^8^i0), 

New or critical fungi, G. Masskk (Jour. Bol, England, ,U {1896), -Vo, 400, pp. !45^ 
154, ph /). 

New North American grasses, F. Lamsox Soi{tiinku (Hot, (waz,,21 (Ism), Ko,8, 
pp. 188-1, >\9, pl», 8 ). — DtvsfriptioiiH art* given of the following iioav HpecieH: Jvena 
mortoniana, Dunthoma parryi, Zengiten nmilanfoUa. and Efingicovhloa Miolonifera, The 
last named genus is also new. 

New Kansas fungi, .1. B. Kllis and K. BARriioLoMKW {Ergthra, i (1896), .Vos. 
1, pp. 1-4 ; J, pp. 33- J9 ). — Descriptions of .‘Ml new species of fungi are given. 

Australian fungi, D. Me Vr-Pixi: and L. Hoi»\na\ (Agl. fiaz. X. S. IVahif, 7 {1896), 
No. 8, pp. <S4-S7. pi. 1 ). — Notes are given of a number of species of fungi, II of which 
are new’ t<» science. The new' species are Ehiraria phyllophilu, iScUrotinia (luhia, and 
11 gd n ovgftti » von ro hita. 

Studies of the Discomycetes, hTAuntcK {Hilmoq. Srnmh. \ vUnHk.-Akad,, 
Uandlxngar, 11 (1897i), No. J, pp. 41, pis. 1). 

Studies on the Saprolegnias, A. AIatki/K) (/ loxa. S? iiyn,), pp. 14-8 j, pi. 1). 

On the structure and character of the cell, Waipim h {Dent, mat /focAcw- 

tnhr., No. 48-41; aim. in Hoi. Cenihl., h,' (ISOO^i, No. 1*6 PP- >1^348, Jtg, 1), 

The constituents of the cell walls of the cotyledons of Lupinus luteus and 
L. angustifolius and their relation to germination processes, K. .sciirL/.K f Her. 
dent, hot, den., 1i (/s’.96), No. 2, pp. 66-71). 

Nuclear divisic n without cell division, .1 I.oku (Jrrh. Intwiehl. Drgan., 1 

{ISO'*), No. i, pp. i98-,{00 : aim. iti Hot. <\nihi., 61 (As.%), So. .*>,/>. 11,) 

The nucleus and nuclear bodies in meristematio tissues, I', liosv.s (t'ohnn 
Beihi/ge Jhol. Hftanzvn, 7 (/<.Vt9>), pp, 3 J, 1-81 1, pin. 8 ; olm. in Hoi. t'lnthl . 61 ilSfh)'), No. 
4,pp. 11^-117). 

On nuclear division and spore formation in the ascua, If. A. IIaupki: (Her. dent 
hot (r€8., 18 (1896), <i( iierati'crsammlangH No., pp. 67-78, pt. 1). 

Concerning the physiology and morphology of angiosperm ovules, M. MT htk.k- 
MAIER {Her. (lent. hot. Hen., 14 (M'%), No. /, pp. 83-,7.1). 

On the development of the seed in the Scitamineae. J. II. llrMriiurY {Ann. 
Hot, 10 {1896), No. i7, pp. 1-40. ph. 4). 

On the modification of stems and roots for the purposes of respiration, H* 

VON S(’iiRFXK ( Trans. Amer, uUicr. Soc., 1896, pp, 13, ph, ,1). 

Comparative morphology and anatomy of the cotyledons and first leaves of 
monocot seedlings, A. S(uriJ< KrM {Hihliothaa Hotaniva, 1896. No, 8\.pp. ,vs, ph,,l). 
Contributions to the morphology of budding fungi, S. KisENsriiiT/ {Tnang. 
Dish, Him, 1897). pp.38; aim. in Hot. Cenihl. HeihvJO , 6 ( 1896), No. 1. pp.3-i). — StudicH 
were made of Sawharamgees apiculatiis, S. eirerhin, S. glut inis, S. pautorianus, S. kefir, 
and Sfifcoderma rini. 

The course of the fibers through wound tissue, (\ M Xri.n ( Hihliotkeva Hotaniea, 
1895, No. S3, pp. 31 ; aim. in Hot. Zig., .74 (1896), 11, No. 6, pp. 89-91). 

The explanation of the flowers of the Cruciferse and Fumaiiaoeee according 
to their anatomy, O.Lu}Nn:R(Cf>f«p(. Bend., 1 13 (1896), Nos. 10, pp. CSo-CSl ; Itfpp. 
67.1-678). 

On the anatomical structure and the form of the hanstoria of Lathrma 
squamaria and L. clandestina, E. Hkinrk'iif.r ( Cohnh Heitrdge Blot Pfi.anzen, 7,p|>. 
315-406, ph. 6; atm. in Hot. Zig., .14 {1896), II, No. 6, pp. 85-87). 

The assimilation of lecithins by plants, .1. Stockiaha (.4hs. in Naittnoiss. Bmdh 
sehan, It {1896), No. 18, p. 165 ). — The author ntates tliat this is tlu^ first re<‘orde<l csee 
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Qt 1^6 MunUatloo of plio«|ihonif> f^om ah orgaoie eompoundy althoogh the resnltii 
ohtained were not an euceeeefUl ae when the phoAphorue was applied in an inorganie 
form. 

On the presence of solanin in potatoes and its formation during sprouting, 

Q, Mkybk (Arch. exptL rath, nnd rharm,^ H6 (1895)^ No. pp,S61->$72; ab». in Hot, 
Ccnihl, Helhefte, 6 (1890), No, 1, pp, 0^, 68). — ^This substance is least abua<laut in the 
firesb sound tubers and is most abundant when sprouting has begun. Sprouts 1 cm. 
long have 5.(Kt parts per thousmul of solanin as compared with 0.800 parts when 15 
cm. Jong. 

Are the leaves of Primula obconica poisonous? W. T. Ram jut ecu (Ainer. Hard., 
17 (189u), No.Ol, p. 118). — Hricf note stating that eruptions and itcbings loUow han- 
dling this plant. 

The function of osmosis in vegetation and the accumulation of sugar in sugar 
beets, L. Ma<^i I'.nnk (Ann. A(jron., 24 (1890), No. l,pp. 8-20), 

Salt and sugar content of Washingtonia filamentosa, 11. Tkimhlk ( Harden and 
Forcni, 9 (l<s9i>), Ac. 481, pp. 188. I,*i ). — The author, while exaiiiiiiiiig a trunk of this 
palm for tannin, whieh wha juesent in small <|iiaiitit> , found 15.5 per cent <lry w^eight 
oJ' sugar, prolmbly *'»> glucose sug.ir, and .'kOO per rent sodium chlorid. The specuiien 
was from Santa Ihubaru, Cahtoniia. 

The tannins of fungi, O. Nai hann (Inaup. lUxe, JAlunpat, pp. IS; abs, in Hot, 
CetitbKf 08 (JiS9h), Ao. A, pp. J'jf, :8't). 

The crystallization and demonatiatioii of xauthophyll in leaves, II. Malisch 
(Hvr. dvul. hot. inn., li (189h), So. /, pp ts-89, pi. 1 

On the parasites of nuclei and protoplasm, P. A. l)A\(rEAiu> (Le HotauiHU, ner. 
4, iA.?7, No, f»f p, 19'*; altft, in Ccnthl. lUikt. nnd Var. JUp., J {l>s90), No. 8,p. loO). 

Concerning the acid properties of root secretions, F. C/.ai’KK (Her. deni. hot. 
He»,, 14 (l.''9(,), .Vo, lipp. 8^8,). 

A nutrient solutiou foi plant cultures, P. AVagn f.u { . Pih. in /Jm( hr, anpeiv M\h)ox„ 
1 (1890), \o,ll,p. The use of a solution made h,\ the following formula is 

recumtne tided : Ammonium ]dioHphute 30 parts, nitrate of soda 2.5 parts, nitrate of 
potash 25 parts, and sulpiiate of .immoiiia 20 parts. This miKture will contain tor 
every KH) parts 13 of iiitn»geu, 13 of phosphoric acid, anil 11 of potash. 

Relation between the total fungus growth and the nutrient solutiou con- 
sumed, H. Ki Ns 1 MANN (Inaup. Jfiex. Leiptue, 1898, pp, 40; abe. in Hot, Centbl. HeOufie, 
6 (1890), No. 1, pp. r-,?). 

Investigations on the light requirements of plants with reference to the vege- 
tation of Vienna. Cairo, and Buiteuzorg, J.WKisM*Ki Sitzungxbtr. k. Akad, Wiexensch, 
JHath.-naiunr. ( laeee, It nn. 9*4, 189“*; abx, ui Hot. /ip., 81 (/AV^'i, II, S'o. 7, pp. 97-lOM), 

Influence of atmospheric electricity on the giowth of plants, A. Anoi v Hnl. Soc, 
Hot, Jtal,, lS9x’t, pp, 188-108; abx. in Hoi, Centbl., h8 {l.s9f>). So, A, p. M). — K\jH*riments 
conducted with beans atul luai/e show^ed an lucroased growth. Klectricity in the 
soil seemed to hasten gerniinutioii. 

BIFeot of frost on plants, \V. Sommkrvillf (Trane. Hnp. Arhonvult, Soe., 3 
(1898’‘*90); ahe. in Hard, ('hron., ner.d, 19(1890), .Vo. 48J, pp. 89 >, 391 }. — The edect of 
frost on plants and the theorv of ice formation w ithin the intercellular s]>aces are 
stated and the way in which injury is done to the plant by rapid tiiawing is shown. 

On combating the evil effects of a late Ixost, F. Noack (/teehr. Pfianzt nkrank., 0 
(1890), No. 1, p, 82), 

Influence of soil on the subterranean parts of plants, .1. Dt’Kouu (Compt, 
Rend. FranpaU Aeeoe. Adrant^ment Set., 1898, pp, 390^99; abe, in Hot. Centbl, Heihe/te, 
6 (1896), No, 1, pp. J9, 30 ). — KxperimoiitH with radishes in clay, sand, and lime soils 
gave the best roots in clay-containing soils. Similar results have been secnretl by 
the author with I)iotn*orm hatataa and Stachpe tnbt*r\fera. With tbe latter the highest 
produetiou and weight were secured in soil containing clay, sand, and lime, and the 
lowest where only sand and lime were present. 

17«3tt— No. 9 3 
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Root SjrmbioBis and myoorrMxa«G.F.L. SA]u.pw(Bot Tids^hr^, 
j^U, $; ahs, i» BoU Centhl BHhefte, 6 (1S96), Ko* i, pp. 

The fiacation of free nitrogen by plants, J. Gible (Jtev, Apron,, 4 (ISBS), JVb. 4, 
pp. S^1^V8, Ji<j8. .?). 

The root tubercles of soja bean, O. Kirchnbu (Cohn* a BeiirUge Biol, Bflanzon, 7 
(mS), No. e, pp. ahs. in BoU Ztg., 54 (lS9ii), IT, No. 7, pp. WO, W),— The 

author describes the bacterium of the soja bean under the name lihizohacUynnm 
japonicum. 

Concerning the action of the bacteria of legume tubercles toward quick- 
lime, Take, iMMENPoitr, IIeh8Enlani>, Sch^ttk, and Minsskn (Mitt. IVr. Ford. 
MoorkulUir, (1S95), pp. 3S0-599; aha, in Cenihl, Baht, and Par, Allg.^ S (1890)^ No, $, 
pp. 161-lhJ). 

On protein crystalloids and their probable relation to the nutrition of the 
pollen tube, 1^. II. lIriE(/va (Wlute, 9(1895), pp.8.i-9J; aha, inBot. (Unihl., (t5(/896), 
No. 4, pp. Hi, tl5). 

Tannin dyes and their use in plant anatomy, L. Koimi (Jakrh. wtHH. Bol., J9; aha, 
in Ztachr. angew. Mikroa., 1 (189(1), No. l.\pp. 375-577). 

Methods of studying and staining living and dead cells and tissues, G. 
Marpmaw {Ztsohr. augeiv. Mikroa., 1 (189i>), Non. tl, pp. Sit~350; 17, pp, 35$-3()7). 

The quartzspectograph and some investigations with it on the coloring mat- 
ter of plcUits, A, TscniK(’ii (Her. dent. hot. (lea., li (189h'\, No. 3, pp. 7(r-9 1, phf. 7), 

The microscope and its use, L. Djppel {Pan Mtlroakop nnd seint* Anwendamj. 
Braunavhweig: f ieweg 8ohn, 189*1, pp. 4i5), 

A method for embedding small objects, L. Km miu.ku (Ztavhr. wiaaena/h. 
Mikroa., 12 (189*}), pp. 31 7-711 i; aha. in Bot. i'entbl., *,7 ( 189(7), No. 17, pp. ill. 412), 

On the race breeding of agricultural plants as a subject of scientific inquiry, 
K. VON Ri AIKFR (Feaiavhr. znm ?(*. (Ubutialag J. hnhn, 1895, pp. 51-77: aha, in Bot, 
Centhl, Beihefte, 6 (189*7), No. 1, pp. 71-70). 

Borne observations on Dr. W. Rimpau’s wheat and lye cross, K. Mkvyn* 
8K1 (Jour, Landw., 13 (189*}), No. i, pp..i59- 1*>8). 

Graft hybrids, T. A. WAr(,ii (Amtr. I tort.. 0 (189*}), No. 3, p. it ). — Cites a few 
iuHtanceH whore the Innt of the hoiou liiis been iiiHtioiioed by the Mtock. 

The purposes of ethno-botany, ,1. W. HARhiinr.m.KU (Bof. (mz., *1 (189*7), So. 3, 
pp. 140-154). 

Useful plants of Australia, J. 11. .Maii>i:n (Jr;/. (,az. N.S. Uaita. 7 (189*7), No. t, 
pp. 5-8, pin. 7 ). — Notes are jjfiveu on Triatuina vonftria, a valinUile timber tree, and on 
Panicum margmatnm. a gra«s tboiight to hav’^e some merit. 

The Uredineae of Chile, V. W. Nkc.kr (Anat. I mver. Santiago. 1^95, pp. 7; aha. 
in Bot. Centhl., 01 (189*7), No. S, pp. 25(7. 257). 

Studies of the vegetation of Jeiidland from the standpoint of agriculture, 
forestry, and geology, K. IIknmnoh (Aha. m Zfavhr. Fftanzenkrank., *7 (189*7), No, 1, 
pp. 35, SO). 

Botanical notes, J. H. Maiden (Jgl. Caz. N. S. U'alia.7 (189*}), No. I, pp, 38-40 ). — 
A few additions are made to previous lists of ]dant8 and notes uie gi\eii of the 
migration of weeds j of the latter the coiniiion thistle {('arduna tamvotatna), Jlordeum 
mitrinum, and J’addy Ineeni {Sida rhonxbifolia) are mentioned. 

A preliminary list of the indigenous plants of Sao Paulo, A, JaiFUREx (Com* 
miasaogeog. egeol. S. Panto. But. W,pp.ll5),—A preliminary list is given of the indige- 
nous plants arranged alphabetically aeeordiiig to their eommon names. ThV Heientihc 
names and desoriptiona of the plants are also given. 

The native and cultivated plants of Sweden, A. Ltttkknh (Moddet, fr, Kgl, 
Landbr., 3 (1894), pp. 87 ). — A list of the native and eiiltivated plants of Sweden lit 
gtv’^en, in w'hieh may be found both the Hcieiitifie us well as the common iiameHof the 
plants. It can be considered a reliable dictionary of the Swedish and scientific 
names of the plants occurring in the region designated.-^T. holm. 
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Botany of ^B^nkutat Bay, Alaska, F. V. Covilub ( 17» S, Dept Jgr.f Divieion of 
Sotan^f Coniribuiione from ike IT* *V. National Herhariuw, vot 3j No* €, pp* Si35-3o3 ). — 
A r6|K>rt iM given npon a colleotiou of plants made by F. f'anBton in 1KI)2; together 
with field report by the collector. About 150 sx)ecies of vascular and cellular plants 
are represented in the collection. 

WATEE— SOILS. 

The behavior of cultivated plants toward the water content 
of the soil, O. A. Avi^oissian (huuuj. IHhh*^ (riestscfij abn* in 

FoTtivh. Gvb.agr, Phtffi.j ys (/W7), AV.5, 2 >/>. /76, /.;?). — KAporiuients in 
potH (‘ontaiiiinj^ 1,750 giii. of soil to dotmniiio the amounts of watiu* in 
the soil with \\hi<‘h oats and peas jHodiiee maximum yields of green 
matter and dry substance are lejmrtcHl. 

Six ])lauts were grown in each pot, and at the beginning the jiots 
reeeiv<Ml like amounts of water, Init this was varied after about the 
first of May. (>u June 20 the above groiiml ]»art of tlie most vigorous 
plant in each ]>ot was iemov'(‘d and weighed in tlie green and dry state. 
The n^snlts sliow that; the maximum amount of green and dry sub- 
stance was produced by oats when the soil contaimsl 2t).57 per cent of 
moisture, while for ]>eas 30.11 per cent was i*e<piired. The oat plant 
reipured inoi‘<‘ iiu»iHture during the early stages of growth tliau during 
the later stiiges. On AjuilH, w ith 5 per cent of moisture, the plants 
w'ilte<l, while on dune 12, with the same amount of moisture, they con- 
tiiuuul to grow', and <ni dune 25 the moisture sunk to per cent with- 
out killing the ]»hwits. The opposite was true with the peas. On May 
20 they W'ere able to live with only 3 per cent of moistuie, while on 
dune 12 they wilted with 5 per cent. Kai>id eva]>oration apj>eared tt» 
be more injurious to the oat plants during their early stages of growth 
than excessive moisture, while it did not injure the ])ea plants. The 
percentage of water in the oat plants increased very uniformly with 
that in the soil, whih» with ]>ea jdaiits this was not the case. 

Researches on the permeability of the soil, P. P. Dehkuain and 
K. DiOMorssY (,h#H. Aijron*^ 22 Ao. 2, pp, Jig. 1 ). — The 

method used in these investigations coiisistt‘d essentially in measuring 
the resistance which a given amount of soil in the dry and wet condi- 
tion offered to the passage of air aud w'ator. The soil w'as placed in a 
funnel fastened by a rubber stopper in the mouth of an Erlenmeyer 
llask having a aid<‘ tiilie conmrted w'ith a kind of menairy pump. Tho 
nxsistance t«> the passage of the air aud water through the soil was 
measured by tiie fluctuations in height of the mercury column. Three 
observations w'ere ahvays made, viz, maximum resistance, fixeil resist- 
ance, for which <joiTection w'as nei^essary in wet soils, and w^ater retained. 
The influeuiie of fineness, compactness, and method of watering wafi 
studied on sand, clay, calcareous soils, and hurnus, and also on various 
typical soils of France. 

The causes of Impermeability of arable soils and the eflfect of liming 
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on this property were also investigated. The results are reported in 
detail, and the following conclusions are drawn: 

(1) The iini>ermeability of a soil is doe to obstruction of the spaces 
through which air and water usually pass. When water breaks up the 
soil aggregates the small particles are washed into these spaces, 
obstructing them and interfering with percolation. Lime doceulates 
the line particles of clay and prevents them from l>eing washed into 
the soil s])aces 5 thus keejung them open. 

(2) The amount of water wdiicli a soil will rc^tain depends ui)on its 
porosity. Whcni the soil aggregates have been broken up byAvatertlie 
porosity of the soil is reduced and its wat(‘r-holding power diminished. 
For this reason it may happen that h soil actually (*ontains less water 
after a prolonged rain than after a moderate rainfall which moistens 
the soil completely, but does not break the soil aggregates. 

(.‘5) Liming i)revents packing and puddling; it thus im])roves drain- 
age and at the same time favors tlic storage of water in the soil. 

On the analysis of soils by plants, (1. Lkciiartiki: {Vompt, RemL^ 
121 ^0, pp. <.sw;-*sro). — Analyses are report e<l of alfalfa grown 

in plats of soil well su])plied with all fertilizing (‘onstitiumts and on 
those deticient in potiish. There was great uniformity of composition 
ill each <*ase, but the plants in tlie soil poor in potash did not make a 
normal growth. Analysis showed them to contain only about half as 
much potasli as ])Iants grown on the well-fertilized plats. 

From the results of these studies, as well as from tliose of others on 
artichokes, the author lielii'ves it is possible to determin<‘ the deilcien- 
cies in fertilizing constitinmts of a soil by <*oinparin g the composition 
of the imperfectly developed plants gr(»wn on such a soil w itli the nor- 
mal com])osition of plants grown on soil su]»i)lied with the )>roper pro- 
jiortioiis of the fertilizing constituents. 

A new method of mechanical soil analyais, B. Hjollema. 
{Chem, Ztrpj 19 {1^9")), Xo, IIJ, p. 2080), — The method pro|H)sed is as fol 
lows: Boil Id gm. of tine earth with winter, and a little hydrcH'hloric 
mjid if necessary, to break up the clay aggregate's. Decant the water 
and dry and gently grind the residue. Add a little Tlioulet solution 
(iodid of potassium and iodidof mercury in the projmrtion of 1 to 1,24, 
sp. gr. 2.01) and make into a thin paste. Wash into the cylinder of a 
small centrifuge with the same solution, making up the volume to 50 
cc., rotate for 5 to 10 minutes at a velocity of about 600 revolutions per 
minute, and allow to stand for a few minutes. Tlio s{>eciiic gravity of 
the solution used is such that by this operation the sand sinks to the 
bottom of the tube arid is somewhat stratified in the order of fineness, 
while the clay collects in a thin layer on the surface of the liquid, the 
liquid itself being jKjrfectly clear. Tlio results by this method in sepa- 
rating clay from sand are stateil to agree closely. Tlie author boi>es to 
be able, by varying the velocity of revolution, to develop a reliable 
method of separating the sand into different grades. 
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ConiMMrvii^ioti Of foU snoivtiire T9y snbBoU plowing, T* L. Ltok {Indian Agr», 21 
(IBW), N&. l,pp. 22, 22). 

Study of the water of the aoll, F. H, Kino (Ann. Jgron., 22 (1896), No. 4, pp. 

7/).— Translated from the English (Wisconsin Sts* Rpt., 1894, py). 174-200). 
ZnveatlgatlonB oonoeming the relationa of different kinds of soil to moisture, 
E. WOLLNY {Forsch. neb. agr. Phys,, 18 (1805), Xo, 1-2, pp, 27'-0S). 

The importance of water in plant production, T. F. Hi nt ( Clay J{erord,8(1896), 
No. 5, pp. 22-25). 

Investigations on the temperature of the soil and the evaporation of soil 
water, Br If LKU Sohtreiz. (\ntralanHtalt fornt. VertmchsuHnenH, 4, pp. 257; aha. in 

CenIhL agr. Chem., 25 (1890), No. 8,pp. 74'f-I5tJ). 

Investigations on the mechanical analysis of soils, W. K. Williams (Fornch, 
G(‘h. agr. Phyn., 18 ( 7805), Vo. 2 - /, pp. 22''>-.>50). 

Soil analysis, F. B. GrTnitiK (Aal. (iac. N. s. Hales, 7 (ISOh), No. t, pp. 58-07).— A 
disciiSHiou of inotliods. 

Notes on “soluble salts" in soil, A. H. Ciiriu^ii (Agl. Studenis' Caz., 7 (ISOG), 
No. 0, pp. .712-lti). — A hriff discussion of this suhjtM t with special refcrenc'o to 
nlkiili soils (of India). An aIlaI,^sis of alkali Irom Allahabad, India, is reported. 

Analyses of Caledon soils, J. Mti.lkii (.I 47 I. ./o«r Cape ('olauy, 9 { 189(,), No. 0 , pp. 
IS'J-LSi ). — Analyses of JIO soils from did‘ciN*nt sections of the Faledon district of (’ape 
Colony are rcjioi*ted. The avto'a^oof these analNses is as follows: Lime ().0.*)2 per 
cent, potash phosphoiic a< id 0 .(r>I, :nid nitroj^eii (l.loO. Theoretically, if 

these gram lands be eultivjited with wheat and left immaiinred they will bo coui- 
pJetely exhausted of all lime in \ear 8 ; in 10 \ears all potash will be taken out; 
while in years the snpplx of phosphates in the soil will be exhausted." 


FERTILIZBES. 

How to keep up the fertility of our farms, W. V. Brooks {Agri- 
vulfureof Ma^HtwhuHttiH, ISHl^pp. 70-n >>). — Tlio leailinj? jHiintstlisiTissod 
in thivS article are the dependence of the productiveness of soils upon 
their physical cliaractcr; tlie necessity of "ood draina<^e, fall plowin^f, 
and thorongli tillag^o in order to secure the best effects of manures and 
fertilizers and to utilize to the best advantage the natural resources of 
the soil; the retentive jiower of the soil for phosidioric acid and iiotash as 
contrasted u ith the reailiness with whhdi it parts with .soluble nitrogen; 
the use and value of autumn <*iitch <*rops to inrn*as(‘ and conserve the 
nitrogen of the soil; the advantage of applying manure when fresh; the 
desirability of redneiiig the ])roportion of phosphoric acid and increas- 
ing that of imtash in special fertilizers; the advantage of using barn- 
yard maiuir(‘ and <»oinmercial fertilizers together, thus enabling the 
farmer to utilize one of the most economical means of maintaming the 
fertility of his soil; and the advisability of using as a source of phos- 
phoric a(‘id the (dieaper natural ])lu)sphates, of potash the muriate, and 
of nitrogen mixed materials of different degrees of availability. If 
nitrate of soda is use<l it is recomiueiided that it be apjilied at 2 or more 
different times and but slightly in excess of the re<piireinents of the 
crop. It is also rei»ommended that a carelul record be kept of the cost 
of production of the different crops and that in general both barnyard 
manure and fertilizers be apidied broadcast. 
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some cases a part of the quick-acting fertiliser may with* advantage be put 
in the hill or drill. For potatoes, drill application of all the fertilizer has given a 
larger yield than broadcast in 3 experiments. This was upon land of moderate 
fertility, 

''For crops in general, materials supplying from 40 to 60 lbs. of nitrogen, from 40 
to 60 lbs. of phosphoric acid, and from 60 to 100 lbs, of potash will generally give 
satisfactory results, p^o^ided a system of rotation including some legume is followed 
to furnish a part of the nitrogen. If this is impracticable, considerably more of this 
element must bo furnished.'’ 

Recent researches on the transformations which nitrogen 
undergoes in the soil, Pagnottl (A/tw. Agron,^ 21 (7K0,^), pp, 

i97-!)01 ). — This is an actcount of ]>ot experiinonts undertaken to study 
(1) the ]>ower uhich bisulphid of (jarbon i>ossesses of arresting nitriliea- 
tion and (2) tlie denitrifying siction udiicli Wagner attributes to fresli 
manure.^ One do/en jiots, ea<*h eoiitaining 25 kg. of* soil and unifornily 
fertilized with 20 gin. each of sui)erp]ioHphate and muriate of potash, 
were divided into 2 series of h each May 24. One scries was kej)t bare 
during the greater part of the period of the experiment, while the otlier 
was planted to wliite mustard. lu ea<‘h .series the ]M)ts rtM‘eiN'<‘d (1) 
gm. of nitrate of so<la, (2) 5U gni. of nitrate of so«la and 500 gm. ol* horse 
manure, (5) same as 2 with 50 ee. of bisulphitl of rarbon, ( [) 25 gin. of 
sulphate of ammonia, (5) 25 gm. of sulphate of ammonia and 500 gm. 
of horse manure, and (0) same as 5 with 50 ce. of bisulphid of carbon. 
Determinations of nitrogen in different forms at tlie beginning and at 
different periods during the ]»rogresa of the experiment show(‘d that in 
case of bare soils re(‘eiving nitrate of sOda there was a rapid decrease 
of nirrie nitrogen from May 24 to August S. Tlie proportion of this 
form of nitrogen was maintained highest Ihronghont in tlie potc^ontain- 
iiig manure in addition to tlie nitrate and lowest in the i>ot ixHJOiving 
bisul])]iid of carbon in addition to nitrate and horse manure. The 
soils receiving sulphate of ammonia (May lb) without the addition of 
bisulphid showed considerable amounts of nitric nitrogen May 24 and 
the ammoniaeal nitrogen had almost entirely disapjieared June 11. In 
the pot, liowever, which ree(*ived bj.sulphid in additi<»n to hors(» maniu’e 
ami suljihate of ammonia only traces of nitric nitrogxm were found up 
to June 21. After tliat date the jiaralyziiig action of the bisulphid on 
tlie denitritying organisms a|)])ears to hav<‘ <*eased and by August H the 
ammoniaeal nitrogen was aliiUKst entirely transformed into nitric iiitro* 
gen. The results obtained with the pots b(»aring mustard jdants coufirin 
those on bare soil in indicating that although tin* bisul]>liid of carlmn 
tem])orarily c]ie<‘ked the action of the nitrifying organisms there was no 
indication that the mamire produced any denitritication. Tlie latter 
is contrary to tlie coindusion arrived at by Wagner, 

Comments on the preceding article, V. F. Dbiifrain {Am. 
Agron.j21 {1H9r,)^yo. 11^ jyp.r>01-n0H). — The investigations of A.Girard, 

^For an account of previous work in this lino h\ the author sooC^ompt. K«ud., 
120 (im), p. 612 (E. 8. R., 7, p. 22). 
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13. (1. Patnr^l, J. Beiset, P. Wagner, and the anther on the ques- 

tion of denitrification in the soil as affected by applications of fresh 
manure and bisulphid of carbon are briefly reviewed, and it is shown 
that Pagnoul’s results in general confirm those of other investigators 
in iiuliitating simply a temporary checking of the action of the nitrify- 
ing ferments in tlie soil by bisulphid of carbon ; but as regards the 
denitrifying effect of fresh manure, his conclusions are at variance with 
those of other investigators, particularly those of Wagner. It is sug- 
gested that this discrepancy may be explained by tbe diflerence in the 
composition ami character of the manure employed, due to the character 
of foisl from which it was produ<*ed, but it is ])ointed out that this 
{juestion should receive further investigation. 

Bacteriological-chemical investigations on the causes of the 
loss of nitrogen in decomposing organic materials, especially 
stable manure and urine, IL Bttrih, 13. IIeufkldt, and A. Stutzer 
(Jo«r. /; So, i-?, 1-1 J ), — Two series of culture 

OKjK'riments are re[)orted, in one of which nutrient solutions were 
inoculated with old decomposed Ihpiid manure and in the other with 
fresh liquid. The diflerent materials \vhi<*h ]ia\e been recommended 
as manure preservaliNes were added to the (mltures in different cases 
ami tlieir eflect in < hecking or preventing tleeompositiou noted. 

^ The (‘omdusions reaehed are as follows: 

(1) (i>psuin has no value as a preservative. It does not combine 
with the carbonate of ammonium already present and does not jirevent 
further ibrmation of tliis substance even when used in large quanti- 
ties. 

(LM Kaitiil cheeks the formation of ammonia to a inarketl extent, 
bnt W’lien tise<l alom* it is not an absolutely safe j>reveiitive of loss of 
ammonia. 

(0) rreeipitati‘d pliosplnite pliealeium pho8])hate) appears to possess 
no valiu* as a preservative. 

^1) Superphosphate gypsum as xvell as free phosphoric acid are very 
efleeti ve pr(*s<‘rvat i ves. 

The simultaneous use of phosphates and nitrate of soda, L. 

(illA>;i)KAi \Jinn\ Aijr. /Vn/., oo No. 'k jip, 

ri/ang the results of experiments during ISUfi in 21 departments of 
France, under the <lire<‘tion of the departmental ])rofessors of agri- 
culture, the following (‘onelusions are drawn: 

(1) The jueseneo of a siiflUdent amount of potash and phosphoric 
acid in the soil is essential to the successful use of nitrate of soda. 

(2) The use of 89 lbs. of nitrate of soda per acre, preferably in 2 
applications, produced in a soil well supplied with phosphoric acid 6 
or 7 bu. increase of grain (wheat, oats, barley), and frequently more. 

(3) Nitrate of soda proved superior to sulphate of ammonia. 

(4) In all cases where nitrate was used judiciously (89 to bTJ lbs. per 
acre) in connection with phosphates it was profitable. 
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fhB fertilising action of magnesia and sulphate of iron, A. 

LABBAliiiTRiER and L. Maxpbaux (Ann. Agron.^ ^2 [1B9€\ No, lypp, 
20-^2).— Attention is called to the fact that the r61e of magnesia in 
plant growth and its influence as a fertilizer are very i!n]>erf6ctly 
understood, and the investigations on the subject are briefly reviewed. 
A report is given of field experiments carried out during 1895 on a 
soil containing 0.21 per cent of magnesia with sulpliate and carbonate 
of magnesia a])plied at the rate of .‘100 kg. i)er hectare (207 lbs. per acre) 
on oats, ]>otatoes, fodder corn, beans, imppiea, and sugar beets. At the 
same time comparative tests of sulphate of iron applied at the rate of 
150 kg. per liectare were made on some of these crops. 

The results were not very de(*isive, and seem to indicate tliat a soil 
containing 0.21 per cent of magnesia does not need applications of 
magnesia. It appears that the sulphate was more eti*e(‘tive than the 
carbonate, but that a)>plication8 of magnesia in either form, alone, will 
not pay their cost. 

The results with sulphate of iron were also indefinite as a rule. 

The magnesia (especially the suljdiate) appeared to increase the 
starch in potatoes, but had little effect on the sugar content of the 
beets, while tlie sulphate of iron seemed to reduce the stanfli in jmta- 
toes and to increase the sugar in the beets. 

Questions of manuring with reference to recent experimental lesults, P. 

Waoneu (Ifeut. landw. {IS9t}), sSqh, £7f pp. M, JUju. ^ ; AV, pp, J'hlf 

JifjM. 5; SI, p. Jiffs. iJ). 

Aie nitrates indispensable to crops? (>. uiul ,1. \ an Haaii*^t (/Ihw. 

Agron., JJ2 {lS9G)f So. 4, pp, I79-1SJ\, — Trau^latiMl from tho (MTiiian. 

The agricultural utilization of city sewage, t». Pa n iccr. ( Anti, igron., JJ ( 

JS^o. 4, pp. 171-179 ), — RocommemlH the iiiixiiijr of ralrartton.) Haiid witli tb<» Bowago 
brioro it is appliofi to Ibo soil 

Do the sewage irrigation fields influence general health'^ Wkyi. {Hetl, 
liiv, Worhcns(hr., So. 1; nhs. iw ("hem, CvnthL, IS9G, /, .\o. 11, p. dS), — In a 

IcTtiire before tbo Medical Society of Berlin tbc an ibor ])resi*ii1(Ml HtatinticB gatbcreil 
b> himself to show that the mortality of iiibubitantR of tbnsc liidds wan materially 
less than that of Berlin. 

The utilization of the waste products of cities (Pent, fandtr. Pressv, IS {1 HOG), 
Kos. 19, p. Ihl; .1(1, p. 171; ^41, ih 170). 

The manure value of food, K. WARixi.rox (Mark l.anv Erpiess, ii {isOG), So, 
im,p. lU). 

The report on the conservation of manrire to the International Congress of 
Agriculture at Brussels. A. MCnt/ (Jw«. *SVt. JgriytK, svr, 1, l {1^94-99), Son. pp. 
Sll-SSO; 3, pp. All-SSG). 

The preservation of stable manure, P. Wa<jneu (Ano /Anvhr, liuhfnz. Jnd.,SG 
(1396), So, 14, pp. 151-137).— It is stated that the princijia I object in the preservation 
of inuDiire should be to prevent the traiiHforniation of the iiBro^jen of the urine into 
ammouia. This will not oeeur by bacterial aetioii in vi‘ry acid or \ ery alkaline urine. 
The twoniosi promising methods of preservation, therefore, are the use of sulphuric 
aeid or of lime. The first is quite effective, hut has certain obvious disadvantages for 
practical purposes. The second will result in loss of nitrogen if the urine has par- 
tially decomposed before it is applied. Tito author elaims to be ox{>erimenti|ig 
with a method which he hopes will be both eflective and practicable. 
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HbM of tbo oonitmotion of manure yarda and urine pita (Deut. 

Imdm, Vrmtie^ ^ JVo. 78^ pp. 708^ 709, fig$, 5), 

How to oompoatand use hen manure (Amtr, Agi\ (middle ed,)f 1890, Apr, 11, pp, 
419-m), 

The oheapeat aource of nitrogen (Amrr. Agr, (middle ed.), 1890, May p, S'SO ), — 
An argument to show that Itusepd meal at $19 p«*r ton, the price itliaa been bringing 
at Atlantic ports, is a cbeapcT source of nitrogen for fertilizers than cotton-seecl 
meal. 

Analyaea of commercial feitillzers, T, J. Kj>uk and W. FjtF.Ait (l^eimsylvania 
Drpt, Agr, Hal. 0, p/>. 88). — Tabulat€*d analyses and valuations of 5H0 sam^des of 
fertilizers €^xamine<l during the year 1895, accompanied by the text of the State fer- 
tilizer law, notes on valuation, etc. 

Commercial fertilizers, W. L. IIi h iiinson (State Chemiat Mimiseipjii, Huh. 9, pp. 
10, and 10,pp.8 ). — Aiiuiyscs and \aliiatious of 49 Kamph‘K of fertilizers ottered for 
sale in MiR8iHsi]»]>i during the season of 1895-*9b are reported. 

Analyses of commercial fertilizers, II. J. Whf.ki rit, H. L. Hahtwkli., and C\ L. 
SaiuiEXT (Hhode Inland Sta. Hul. .n, pp. flJ—fi ), — 'rahulate<l analyses of 7t» samples 
of fertilizing materials, including muriate of potadi, ashes, nitrate of soda, dried 
fish, tankage, hone, and mixed fertilizers. 

Gypsum in Oregon (Amtr. Ferf., 4 (I, ^’90)^ /, p. 7S4 ). — Laige deposits near 

Huntington and lAinv Spur are hriefly noted. 

A contribution to the question of applying lime as a fertilizer, Nkj mann 
(DcHt. landte. Vrtnn(, /; .Vo, .*/, pp. /s’/, JS’J). 

Slag and superphosphates, <». H \Tr\\<’ii<»N /ttfv.it Jit,, /7 So. 10, 

pp. ^7 1-278). 

On the use of phosphatic fertilizers, (1. Baitani hon {Prog. Agr. et Jit., i/.5 
(1890), \o. \ pp. .19-48), 

Considerations on the use of phosphatic fertilizeis, 1*. J \ l)i hi'uain' (V Fngraie, 
It (t890\. So, pp, 

On the solubility of phosphatic slags, \.. <JKANi)Ksr {Jour. Agr, Prat.. Off ( As.%‘), 
yo, 4. pp. J:7-181). 

Thomas slag foi moist lauds rich in oiganic matter i Ppi. AgJ. (Item. Lah. tiologna, 
128 (lS9fi),pp. to-Jt ). — A hnef leviuw «»f ssi>rk of xarioiis investigator^. 

The insoluble phosphates (Pn. .4grou., / \P90), So. 4. pp. .AJ-.'! Uj). 

Why should we use potash manuies'^ M. .Vikman (Agl. (ia:. t London), 48 
(1890). \o. I KtO, pp. 418). — A popular iirtn Ic. 

On the injurious effects of spring applications of fertilizers in moor culture 
(XtHchr. Pftanernkrank., >• ( t,'>9o). jSo. I, p.88). — Kaiuit and 'fhomas slag should he 
applied in the autumn, as spring upplicalious are said toicilucc thcsugai and starch 
eoiiteiit of hoed <Top« grown upon mooriaiul. 

Mauuiing light soils, <1. Scih’t/f ylhut. landiv, llvsm. 'J {L'' 98 \. Son. 7't.p.679; 
70, p. 080; 77, p. *!97). 

Proceedings of the fertilizer section of the Geiiuan Agricultural Society 

{Jahrb. deut. landw. titm., to {1898). pp. 4S-t,0, tp, -148, fig. /).— Tin* topics of Bp«*eial 
interest discussed were the i*xtcn»ive use natural manures ihmiian and auiimil), 
prevention of loss of nitrogen in iiiamire, the citrate s >lnhil»ty of rhomas slag, and 
green inunuring and cat<'h tTops. 


FIELD CBOPS. 

InvestlgationB of the chemical history of the barley plant, 

0. F. Cross and <’. Smith {('hem. Xew«, 7i' {189;')), Xo. 1888, p. H07 ). — 
The authors have daring the 2 years 18{>4 and 1S{)5 iiivestigate<l the 
“permanent tissue” of barley ]dants grown on permanently unnia- 
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nured and manured plats of tite Boyal AgricnUnral Sooiel^ form at 
Woburn. ‘^Permanent tissue” is desi^niated ns that part of the plant 
left after extraction with alcohol and boiling successively with 2 per 
cent of sodium hydroxid and with hydrochloric acid. Samples were 
taken for cxtiininatioii at different stages in the growth of the plants. 
The results are prescnitol in tabulated form. From these datsr the 
authors conclude that — 

^^The conditions of soil nutrition liave very little innuence nxw»n the compoRition 
of the plants. . . . 'J'he plant, in other vrords, is, as regards soil nutrition, constant 
or invariable in respect to the relation of its products to assimilation. If we had 
had the selection of extreme \ ariatiuus of season, wo conld not have chosen hotter 
than as between 1894 and 1895. The intlnence upon the expcrinu>ntal iinmherB is 
extreme, more especially in regard to permanent tissue. In the comparatively wet 
season of 1894 there is a steady increase of permanent tissue; in 1895 the hrilliant and 
continuous siinshiiieof the period, up to and itichidiug that of tfowering. deterinined 
a totally ditl'crcnt course. The proportion of easily In drolj’sable carhohydratt»8 
shows a steady increase during the matnrnticm ]»eriod at the expensi^ of ]>erinanent 
tissue. The total dry matter, on the other hand, was inilneuccd onl\ in the stages 
np to and 8onie\> hat after the flowering period. I)eh> drat ion was, for obvious 
reasons, much more active in 1895. . . . The feeding v:ilne of stiaws grown in dry 
seasons is high, and, coinersely, the paper-making vnlne of such straws is low. 
Moreover, while we may well assume a diminished feeding \alue of the 1891 straw 
during the x»criod of maturation, it would appear that in 1895 there is an actual 
increase of feeding ^aluc of the mature stiaw over the sfraw^ taken at the flowering 
period. ... In the carl. v and late jicriods of growth the fnrfiiroids aie in the main 
of cellnlosic, eharact<'i*. 'Fhe greatest <lnM»rgence is s<‘i'n to occur at the most active 
period of growth, apd here there is an accnmnlation of <*asil) Indrolysahle forfu- 
Toids. The maxiiniim ]>ro])ortion was siniilar in the 2 seasons. In both crops there is 
a gradual rise to and following from the muxiinum. In the 1895 crop there w^as a 
marked change after cutting, and the change in the character of the fiirfnroids was 
continued by a retrograde change in the perniaiient tissue. 4'his retrograde move- 
ment w'as continmuis from the tlow'oriiig period, and in exact contrast tt) the history 
of assimilation in 1891. 

fair interpretation of the resnlts appears to he this: 'I'ht' fnrfnn>ids are by no 
means excreted products, hut available lor assimilation, and tlieN are in fact cou- 
tinuonsh assimilated to pennauent tisane (ccllnlose). C)w ing to the delichuit niois* 
turc in the period to July U>, the building up of iitwv matter (giowth ) was interfered 
with, and tlie permanent tissue was put under contribution for nutrient iiiatcrml, 
wdiich under ordinary conditions would liave bemi drawn from cell contents and not 
from tissue. 

** In the month Jtily 16 to August 16 there is in fact a notable falling off in the total 
quantity (proportion) of fnrfuroids, which confnms tlie view that these constituents 
w^cro ])ut under contribution selectively to the general needs of the plant. 

Viewed broadly and generally, these investigations show how' v(‘ry diilbreiit are 
the results of xdiysiological study of the history of crops from those of investigations 
of soil nutrition. Tlie essential characteristics of the plant are inaintaiiicHl ind<^ 
pendent ly of the factors of soil nutrition. The coinjiarative study of the 2 crops 
proves this couclnsivcly. In oiir opinion systematic investigation of the HCtnal 
physiological ( i. c., chemical), constants of the plant will load to results of which at 
present it is impossihle to jiredict the import/' 

Zlzporiments with oats ( Kentuclcy St, a. Bui. .57, pp. — Tbis is 

a continnatiou of work previously re|H)rte<l iu llulletiii 42 of the statiou 
(E. S. It., 4, p. 342). 
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Tett of varieties (pp. 84, 86).— Tabulated data are g^ven foe 31 -varieties 
of oats gro\iiru ou fortietb-acre plats. The season was too dry when the 
oats were heading. The yields rauge from 15.5 to 40.2 bn. per acre. 
Droghead Irish Imported, Early Archangel, Badger Queen, American 
Banner, and Australian gave the largest yields. 

Test of fertilizers (pp. S.!, 8C). — The oats were grown after 6 successive 
crops of potatoes. The sumo kinds and amounts of fertilizers used on 
the iiotato plats were api>lied ou tlie oat plats. On 7 plats 160 lbs. 
nitrate of soda, ICO lbs. nuiriate of ]iotash, and 140 ll)s. «louble super- 
phosphate per acre Mere a|>plied singly, 2 b.\ 2, and all .? together. On 
.‘1 jdats no maiinre was appli<‘d. 

“[Tlie author coMcludi'H tliat j tin* roHiiltw aro intoivstin^, luit further investigation 
niuHt b«^ mad<* heforo rondnsioinj <*iin ht^ draw ii. riorn tho roKiilts ohiainod it would 
a)»|H*ur that nitralo of fioda Iiuh no Ixuielieial oflerf, Init was ratluT injuriouH to the 
best roHults, w'iiilo both iiiuniit/ of potash and doiiblo mijM^rphoHphato each soenied 
to jirodiH'c incroasod >ioldH.” 

Influence of the specific gravity of seed potatoes on the yield 
and quality, K. Wollkv {Fornrh. Oeh. atfr, Fhtfs., /(S Xo. .7-^, 

pp, ;riV~.V67). — The author ri'views previoius Kiiroi>t*aii work iu this 
line (K. S. K., ii ]>. all of which tcnde<l to show that no detinite 
relation was appanuit between the spenafit* f^ravity and the starch (‘oii- 
tent of the seed tubers ou the one hand and the yield of tubens and 
the starch (*outent on tlie other. Tubers of a high specific gravity 
always have a high conte nt of starch. 

The contradiedory n'sults announced by (J. Marek ^ led the author to 
make a further investigation of this epiestion. 

In all lb trials were inad<% using 17 varieties e>f potatoes, lau*h trial 
was eoiuliicted with id plants, on an area of 27i ])y 27.J in. ]ut plant. 

Two trials were made in on land manured witli o(M) kg, of ]Mm- 
drette per lu'etare, and 17 trials in ls9i on land manured >\ith odO kg. 
per heedare of a mixture of superphosphate*, muriate of pedash, and 
nitrate* of soela. Tubers of eipial weught and ineelium size* were* seleeted 
freun ditterent varieties, and Ibe tubers of high and eif lenv specific 
gravity were sejnirated by means of a brine*. 

In i 894, from the potatiK*8 harvested in each of the abe>ve trials, 
medium siz<*el tube*rs of eepial weight were seh*e te*el and their average 
specific gravity determined by means eif brine. The l esults are tabu- 
luted and elise ussed. 

The author states that, in 12 out of the* 19 trials (93 per cent) an 
increase in the yie*ld folle>we*el the use of heavy seed tubers as opposed 
to those of lower siH'citic gravity, although the incivase w^as on the 
whole kisigniflcant; while* iu the remaining cases (37 per eent) the spe- 
cific gravity e)f the seed tubers had no apparent influence on the yield; 
that tubers rich in stareh iu the majority of erases (13 out of 17) pro- 
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duced larger tubers than those poor in starch, but that in general the 
respective differences were insignificant. 

The tubers grown from seed of a high specific gravity were richer in 
starch in 15 trials and poorer in 3 trials than tubers from seed of a lovf 
specific gravity. 

There were quite large differences in the starch content of the seed 
tubers; in the harvested tubers the starch content differed materially 
from that of the seed tubers, and in a single variety it underwent great 
variations in dilierent years. These facts lead to the eonclusiou that 
the starch <*ontent of the liarvested tubers is controlled less by the 
seed tubers than by other influences, and that the effectual improve- 
ment of a variety of potatoes by using S(*ed of a liigh Kpe<*iflc gravity 
will be a difficult matter. 

Varieties should rather be improved by develojnng their individual 
qualities, by ]diiTiting tubers rich in star<‘h, grown from stock distin- 
guished for its productiveness and having the cajiability of transmit- 
ting Its good qualities; for only the inherent qualifies of the individual 
arc constantly transmitted, wliile those qualities called forth by out- 
side causes are only retained so long as the conditions of life remain 
unchanged. 

The effect of liming upon the development of potato tubers, 

H. J. Wheeleu, J. I). Towak, and (>. M. Tx7ckj:k (Rhode Inland SUu 
Buh 5Vy, ])[). /6-50). — A trial in connection with a soda substitution 
experiment described in the Annual Iteport of the station for 1804 
(E. *S. li. 7, ]). 377j. Forty eight sixtietli-aiae plafs received a uniform 
application of nitrogen and ]flio8plioric acid; the carbonates and cdilo- 
rids of potash and soda were also applied in diflerent combinations 
and proportions. 

On another plat, subdivisions 18 by 30 ft. in size rccei\ed fKMl lbs. 
of dissolved lumebhu k and 200 lbs. of muriate of potash. Qn these 
subdivisions nitrate of soda, ^\llell iis<*d, vas ajqilied at the rate of 
472.4 lbs. per acre, and ilried blood ami Pennsylvania tankage were 
so used as to furnish tlie same amount of iiilrogtui ]>er acre. The 
limed subdivision received per acre 2i tons of air slacked lime in 1893 
and i ion in 1894. On these subdivisions and on 2 of tlie permanent 
sixtieth-acTc plats seed tuliers treated Mith coiTosive-sublimate S4>Iutioii 
alternated with untreated seed. The results an* tabulated. The aver- 
age iierceiitage of large tubers oii limed plats was 74.2 and of small 
tubers 25.8; on unlimed plats tlie percentages were (k3.3 and 36.7, 
respectively. 

The potato sc ab was much worse on tlie limed plats than on those 
receiving no lime. 

The author draws the following conclusions: 

*qi) Dpon oiir sour or arid «oiI, which contains jnohablv no calcium carhonute, 
potato tubers pra(ticaU> free from tho scab may he grown, tnen if tha need tiibarw 
aTeiafested with the germ^ of the disease, provided commercial fertiliser and not 
barnyard manure la employed. 
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*'(2) On aoU vhteli ia not acid, or where barnyard tnannre or lime in forma other 
than land piaster (gypsum) is frequently employ cxl, all see<l tubers should be treated 
with corrosive^sublimate solution before planting. Under such circumstances crops 
of potatoes should not follow each other at close intervals, or the damage from the 
scab may be increased. 

“(3) If the character of the laud is unknown, all seed tubers should be subjected 
to thecorrosive-subliuiah treat iiient, even when eommercial iertili/ers are employed, 
provided one wishes to set ure a smooth eroi». 

^'(4) On sour or arid soil a gain in t<dal yudd of potato tnl>eTS may result from the 
use of air>slacked lime, and ouro\N ii expeiimcntshhow u decided gain in the percent* 
age of tubers of inerchautablc si/c. 

'*(5) If lime js to bo used on acid land whcie ]>otatocs arc to l>o grown, it should 
not be employed in <]uantitje>9 gicater than 1 to U tons per acio at a single apidica- 
tion, ainl the Kdation should bo so ananged that ‘J or .‘J cio}»h intcr\cnc bet^^cen tbo 
time of liming and tho gio^Miig of the p<it.itocs A good arrangement would be to 
lime before r>e, Indian corn, oats, or barley, and then lollow with elover before the 
potatoc'4. 

It may bo iiovsible b^\ sio li an aiiangt inent on acid soils, i>ro\ide«l tin* corro- 
sivo-Hublnnate ticatnuMH <it tlio s<s‘d tubers is einployod, that imu h of the binctit 
upon tbo potato < lop (roiii liming and also prai ti< al iiiiiiuintt.N from llu^ ]K>tato scab 
may bo enjoyed.*’ 

Comparative field test of commercial fertilizers used in rais- 
ing potatoes (.Vfvr Yoric >S7<r. UhL .v/, //. pp, — A ])relinu- 
nary trial iniulo on a farm on lion^^ Island iindor the snperNision of a 
reiiresentative of the station. Tlie soil Mas a loam 2 to 3 ft. deep, with 
a subsoil of sand and graxel. The Held was marked out into 2(» plats 
of 3 rows t'at'h, with a xaeuut roxvbetwetui adjat ent plats. Ttm ditfer- 
eiit kiinlsof eoinmereial fertili/tus were used. The^e were ai»plied at 
the rate of and U.HOt) Ib'i. per aere, and broadcast ami in the 

row'. Tabulated data are ^i\ en for auul.x ses of fertilizers, th(‘ amounts 
of the fertilizing ingredients contained in lbs. of these fertilizers, 
amounts of fertilizing constituents applied, yield of potatoes, the c(»t 
of fertilizer, and the gain or loss per plat. 

In general, the anthor eoneludes that in e\ery instance the yield 
of potatoes was larger with fertilizers; that the use of lbs. of 

fertilizer per acre was generally miproHtable, and that with smaller 
amounts of fertilizers it was better to apply in the row ; witli larger 
amounts, broadcast. 

Tests of sorghum varieties, i\ b. Phnnx {IhUurare Stn, JhtL i?;, 
pp, dpmtt, — Tliese tests were imulc w ith the object of imi>roviiig 
varieties of sorghum by planting seed from stalks of the highest 
individual merit. In all 1,400 stalks were gathered at various dates, 
representing the 0 varieties — Amber, No. 1400, Collier, Oolinan, 
Mel^an, and No. KM. The specific gravity of the jui<‘e of each stalk 
was determined and its sugar content foiiiul by the polariseoiw. Tubu- 
lated data arc given. In the Amber variety there seemed to be no 
ooUBeotion between the richness of the juice and the size of the stalk; 
in the Oolman the richer stalks were larger; in the other varieties the 
richer stalks were lighter than the poorer ones. The Collier and Cob 
man were first in |H>iut of uniformity of richness of juice. The wide 
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ran^e of the richness and purity of the juice in all the varieties on 
different days and the rapid fluctuations within the same variety from 
day to day are shown graphically. This range was widest with Ooltnan 
and Amber and narrowest with Collier and McLean. 

Sugar beets in Washington, K. Fulmer ( Washington Bui. 15, 
pp. 6'i). — A coiiperati ve tost of 7 varieties of sugar beets by 384 farmers, 
each growing 1 to 3 varieties. Analyses made at the station of 1,700 
samples of sugar beets, coming from 37 counties, are tabulated. Of 
these samples 1(»4 contained less than 13 j)er cent of sugar, 1 ,383 yielde<l 
between 13 and 17 per cent, and 353 over 17 ])er cent. The highest 
sugar percentage was 31.0; the lowest, 4.7. For 1,544 analyses the fol- 
lowing averages are given: Weight, 23 ounces; sugar, 15.3 per cent; 
purity, 83.8. 

The author states that tlie Kleinwanzleben seemed to give the most 
satisfactory results, followed by Vihuorin lm])roved. Lemaire, Metti*., 
Vilmorin Richest, and Knauer Imperial werc‘ about e<|nal. Vilinpriu 
Improved was not ada]ded to the conditions ol‘ soil jiiid < limatt*. 

The advantages of the beet-sugar iiidustiy for the Slate of Wash- 
ington are dis<Missed, and statistical data are given from the report of 
the sugar bounty division of the Ooiniiiissioner of Internal Revenue. 

Tobacco experiments, W. Fuear and Fi. »I. Hales {lUnnsifJmina 
St a. JhtL p. l!f). 

— ^Tlic in\estij;nt 10118 lion* roj»orliMl coiiHintoil of a HtnUy of tho ehymoal and 
chemical charactcis of tol)acc<» koIIm. of tlie of the eiired lea\ cm of the erop 

l»;ro\\ii in IS 1 K 4 , and of methods of cnniig the erop of JHOI. 

These (‘xperiments are in ctmtinuation t»f those i (‘ported in tlm Annual 
Report of the station for 1SP3, pp. 83-113 <F]. S. R., 5, p. 718), in which 
jmbluiation are rc(*orded the yields on plats differently fertilized. The 
tobac<‘o soils of 3 localiti(*s in Ijuncaster (’onnty wen* studied with 
reference to mechanical and chemical properties and conditions of heat 
and moisture. The Rocky 8}nings soil was richer in available pho.s- 
]>hoiic acid, but p(»orer in available {Hdasli and in lime than that at 
Donegal. The nitrog(‘Ti in both surface soils was abcmt the same, but 
the subsoil was richer in nitrogen at Donegal than at Ifocky Springs. 

“Th<*se m\cstigations whow tlie hoUk to 1 m* of heavier type than tb« tM*»t 

w ra]>per-h*af H<dlK of otlier and to h« Homew'hat more iiioint than the 

a\ei*age of hiich soils. So far as examined, however, the_) are not cooler, but warmer 
and more (Mpiable in teinperatnro. In fortility tlie\ are not eonspicuonsly lacking, 
being, as a uholc, rather rich than p<M)r; nor do injnrioiiH (onstituents a])p«}ir in 
excessive ]»rojmrt ions.” 

The loss in sweating in the erojxff 18113 amounted to 13.83 ]>er cent at 
Rocky Hinings and fl.55 p(‘r cent at Donegal, and the loss was greatest 
where stable manure w^as used. ‘‘The use of phosphoric aicld ill dia- 
solved boneblaek was attended by a thh‘>kening of tlie tissue. Double 
carbonate [of potash and magnesia) gave a thinner web than suljihate 
of potash, but i)rodu(‘ed little efl'ect u[H>n the vein, . . , With uitral6 
of soda a very dense leaf was obtained,^^ 
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Ah to burning quality, no decided differences were noted, except that 
tlie duration of glow was least with barnyard manure. 

The following methods of curing the crop of 1894 were tested: (1) 
Air-curing the leaves and stalks; (2) air-curing the leaves alone; (3) 
cu 'ing the leaves by the Hnow process; and (4) curing the leaves by a 
inoditication of the Snow process, employing a lower temperature. 

The results as to methods of <‘uriug were inconclusive, the product 
iR^ing poor in all cases. The so c.alled “Cuban process,^’ in wliicli the 
green leaves were buried for a time in a trench, yielded a product pos- 
sessing little of the odor or llavor of tobacco. 

The culture of tobacco, F. H. Moodie [Florida iSta, Hul, pp. 

— This is a popular article on the culture of tobacco, discussing 
seeding, soil, wdting, fertilizing, cultivating, worming, topping, sucker- 
ing, harvesting, housing, stripping, grading, and boxing. 

The writer thinks that Huiiiatra tobacco is to be recommended for vir- 
gin Florida soils. Sandy loam soil, “ not iinju cgnated with lime or clay 
on the surfa<*c,” is considerc<l best for cigar tobacco. In addition to 
shading ami nudclang, the soil should be treated to an a])plicatioii of 
compost made of barnyanl uianurc, with muck and <*ottc»ii seed. 

Wheat experiments (fu ntuvlif Sfa, Jial. b , pp. — ^This is a 

continuation of work n^ported in bulletin 42 of the station (E. S. K., 4, 
p. 342). Sixteen varieties i)f wheat were grown to compare their relative 
Uierits and to test deep rs, shallow planting, thick rs, thin seeding, and 
the elVeet of fertilizers. Data relating to im*tei)rologh»al eonditions, 
yields,ete., are tabu]at(‘d. Fifteen i)er eent of the crop was winterkilled. 
The season was unfavorable, all the varieties rusted badly, aud the 
heads did not till well. Ihiglish sparrows were also very destnu'tivV, 
ami impaired to soim* extent the accuracy of the results, in the variety 
tests the yield per acre varK‘d from 7.5 bu. to lik8 bu. ]»cr acre. Demo- 
crat, rniiamed, Laucastcr Long Ked, and Jones Winter Fife gave 
largest yields. The fertilizers applied made no dilforence in the wheat 
that couhl be noted in the spring following; the yields with fertilizers 
ranged between 9.0 bn, and 14.2 bn. }>er aere. The author gives no 
comdusions. 

Wheat-growing experiments, K. M. SnEj/rox ((inerHshnid J)ep1, 
Agr, JUtL o’, x*d Ht r,^ pp, :iO), — This is a test of several hundred varieties 
with special reference to tlndr rust resisting qualities. 

At the 2 stations where the largest number of varieties was tested 
those showing the highest rust-resist iug power were the following; 
“Australian Wonder, lUount Lanirig, Duckley Kust-Tnmf, Fluorspar, 
Gore Indian, Improved Haart, Indiati Early, Pearl, Inglia llattlefield, 
lifeak, Manitoba, Marshall Nos. 3, 4, 7, S, 10, 11, 15, 22, 24, 35, 30, 
and 37, Marshall Success, Sicilian Haart, Summer Ohib, Tourmaline, 
Town and Country, Ward White, Wheaton Rust Proof, and White 
Fife. • , , Several, notably Marshall Nos. 3, 4, and 10, Huckley Rust- 
Proof, Wheaton Rust-Proof, and Summer Club, are among the new 
wheats that are very promising.’^ 
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East was especially abuudaut among many varieties belonging to 
the Australian groui> of pnrple-straw wheats. 

Report of agriculturist, W. O. Laxta (Indiana JSta, Bpt, lS94^pp. 
31-^38 )» — This is a brief statement of the work of the year, with a sum- 
mary of previous data. 

Wheat (pp. 31-34, 37). — Out of 37 varieties under trial 1 to 11 years 
the leading ones in the order of their average yields were Jones Winter 
Fife^ Early lied Clawson, Eudy, Velvet Ohaft* (brown, smooth), V^elvet. 
Ohaft* (brown, bearded), and Kanb Blaek Prolili<‘. Wheat sown Sep- 
tember 20 ga\o tlie highest average yield for G years. 

Corn (pi). 2>l-3Sj. — Out of 28 varieties under trial 1 to 8 years tho 
leading ones \\ere White Prolilie, Boone (3onnty White, Yellow None- 
such, Biley Favorite, llabeii Holden, and Purdue Yellow. 

Kotatlrr vroppimj and vontinuoHH guiin growhaj without manure (\\p 
31,33). — During 14 yesirs’ trial tlie average gain peraere from rotative 
crop])ing ^\a^ 3 bn. with oats and corn and 7 bn. ^ilh wln^it; the 
average percentages of gain weie 19 with corn and (mts ami 47 with 
wheat. 

The pioductiou of barley foi malting, A. Dam'hI \i \ t tnn Sn htt, i 

Ao. ^ ;>/>. — "1 h< antbor tO‘ats of aira mowii to b«irl«\\ in Kuropo, 

vanetieh, ([U.ditics ib'siiablo in a maltmg bailey, ibo noil, inainiM*, ;iface iu 
rotation, ]iioj>ai.ttioii of < aoli, tbc ‘•eed, cinnnios and barM'htiug, 

and thresbing. 

Culture experiments with the horse, or giant, carrot, Scniinii n (Iteut. tandw, 

PreHtte, {ISOh)^ \o, p, JSO). 

Flax farming on the Continent l/bf/^^/lJ /id, Atjr,, Ao. \ pp, I tft^/40; 

AgJ. Ciaz, A. N. JJabs, 7 Ao /, pp X Hbort artiob*. going in brief tho 

cultural and harvest inetbodH puisued in liUshUi. AuBtria, ltul\ , Helghini, und Fruuce, 
the acreage of the dideient oountrie« being in the order nunnal. Tabiibited Ktatis- 
tics of the fields tor the past 5 .^ears are also giNeii. 

Flax culture, M. Wells (Cahf'ornia 1'rmi iirouei, As No. ICf pp, SO?, 

Sol ), — A brief general article on the cnltnation and prepaiation for iiiarket, tho 
growing of Hax in Falitoruui being diseonraged. 

Notes on Hieiochloa rariflora, J, II. Maiuen {Atjl. (taz, A. S. Woh^„ 7 (/SiUJ), 
No, J, p. SI). — This grass, ssbieb is said to besieutcd, is lejuirted as a vuluablo wiu^ 
ter and early spiring grass, but worthless \^hen <dd. 

On the use of chemical fertilizers on maize, A. Pmiuk \Ptog. Atp.ti Vit., £5 
(7<s,%‘), A"o. 77, pp. 4rit-45S ). — An aeeoniit of eooperafivo o\perimontH with eommot- 
eial fertilizers, espeeially superphosphates, on soiK in southwestern Fiance poor iu 
phosphoiie aeid. lu this region Indian corn is the most iiiiportaiit crop sow'u. Tho 
addition of ))hosphoiic aeid to iiierease tlio yield w as ipiite uniforuil.N suecessfiil. 

Studies on the stand of plants iu good and poor meadows, particularly in 
the hay district, K. HRAT^NUARr {Fuhlinfftt landw, /Jg,, 14 {JS'i:), No, S4. pp, 700^708; 
45 Nos. i, pp, 15-//; i', pp. 4h-8A; d, pp, 90-105; 4, pp, hi/-1$5; 5,pp, 160^155; 

6,pp, 187-101; r, pp. JlS-251). 

Culture of oats on a poor soil, L. Hrandeac (Jour. Agr, Prat,, 00 (ISm), /, No, 
IG, pp, 601-564) . — White Poland oats weighing 01. K") kg. per hectoliter were drillod 
in on 14 plats on a poor siliceous soil at the rate of 180 liters per hectare. The only 
fertilizer added w^as nitrate of soda 100 kg. (l.'i kg. of nitrogen) to the hectare. The 
yields are tabulated. 'J'he author concliid(*ii that it is possible to obtain in these 
^oor soils returns from cereals (comparable to those irotii soils long in culture and 



awNrti}' teifnitad lirtil«; and tbat uatn»I plioaphftto of Ume of tti« moot diverae 
In stHfiltKiUabU. 

Hald eaqparimenttt on oats in 1895 {JgL Siu^miK^ Oaz.^ 7 (J89(i), No, €, pp, 
;fi^)*--Tw6iity-fottrt«ii til -acre plats manured withkainit, auimonium sulptiate^ super- 
piiuephate, barnyard manure, and sodium nitrate, used singly and two by two, wore 
sown to lUaek Tartarian oats April 10. '(’he oats were cut August 19 and thresbed 
August 2H. Tin* yields are tabulated and show an iiirreased yield when nitrogen 
was applied (with phosphates) aiiiotiuting to 91 to 12^ bn. per aere. 

The condition of potato culture and report on variety teats of new aorta of 
potatoes in 1895, Viiikanh (Deut, lantlw, VresHe^ (/rS’.%‘), No. pp. J88t IHi)), 

Influence of the staich content of the seed tubers on the yield of tubers and 
starch, W. Hutmicii {Savha, landn\ /Aavhr,, So. 9, p.9J), 

Orowiug potatoes, K. IU’KKK (Amer. flort., h {ISUr,) No. S, p/>. 56’).— A short 

article reeonii ling cultural methods that ha\e pro\ed successful in Indiana. 

XTseful Austialiau plants, J H. Maiden (Agl. Ottz. S. U'aleH, 7 (1898), No. $, 
pp, 7t7-7A, pi. t ). — Notes are gi\en on Sorqhum halepenae. 

Analysis of the petioles of beet leaves. A. srin (hot. ( rntbl., 6’7 (1898), No. 
p. fii ). — Viiahsf'H ga\** water 9.75 per cent, albumnioids 15.25, non nitrogenous 
matter 2.. “lO, fat 2.18, starch and dcxtiiu (t. 80, pentoses, 11. (X), other nitrogen-iree 
extract 22.70, liber 25.10. ami ash 8.28. 

A study on the food of the sugar beet, W. Sciim’ii>i:w ini> and II. C. Mi'ller 
(Joitr. Landw . U ( .Vo. /, pp /- i8). — \ studj of the ash content of sugar beets 
grown with diOercnt fetlili/eis. 

On the conditions of a profitable beet culture, especially the application of 
nitrate of soda to beets, as well as oonsiderations on the most suitable 
manutingof othei cultivated plants, M\ik’KI i; ( Milt. dent, lamhv. dea., JJ itS9ti), 
7^0. 9^ pp. 7/-?''). - Vfi julilre*4S 

Tests of varieties of sugai cane, V. A. V. (’. Wkvi and H. T. (iI.kklioh 
(Mul. Pro fata. . 11 % m/ Jam, \o ' \ pp U .dqtn /) — V repoit is made of tests of 

snckeiH fioiii seedlings of 18!r2-’9t and of seedlnigH of 18iU--’95. 

On the improvement of sugar cane, J. H vKkrii {IM. ( tuibl , ho 
No, pp. J7-4 

Cane cultivation in tlie Stiaits settlements, T. Omckx ilnduni Agr., Zt 
{t89h), No, /, p. :i\. 

Tobacco, r. Hi iir </f« fabinH. Puna: lAbrairuH fmpnmerua 1 1 timtit, pp. — 
This is a complcbi 8tnd.> on the Initanv, eiiltnre, ami clieiiiiHtry of tobaceo; on the 
nietlnMis of in.inufm'turc of ^null, simdiiiig and chi*w iug tobaceo, and on tin* ph> si- 
ologieal and therapeutic cllccts of these ai tides. 

]^periments at Borsbeke lez Alost, I*. i>k Vi (Per. Agion., / (/5%), No, 
4, pp. 257-57.'). — 'rin^ lesnlts of 2 years’ work are given with lefeieme to thcuiialy- 
818 of the soil by the plant, \ ai iet> test of potatoes. c\perinients on the best mixtures 
of seeil for meadows, and ertect of dillereiit applications ot fertili/eis on potutot's 
and turnips. 

Field experiments on hay, pastuie, potatoes, swedes, and mangels (Second 
.innual lipt. rnirtTaitg pjcttitaion t'olhge, Jitadnig, Pnqhind, pp, — This is a report 

on cooperative e\p<*riiiicntH earned on in Berkshire, ilampshne, and Oxtordsliire 
under the dlvection of the rniver«it> Kxtensioii tNdlege. Tlie experiments inolnde 
a 5-year test of tlie eftiu't on pasture of one application of manure; the efiect ot 
mineral iiianures on meadow' and pasture; the seeding of land for hay or pasture to 
remain i or 5 years; the culture of ]»otatoes, swedes, ami mangels; and rotation 
exiiienmeutM. On aci'ount of the unusually dry seastm the lesults were unsatia- 
iWtory. 

Cultural experiments on the academic trial field at Poppeladorf (conolu- 
aton), Tiiiicle (/Aachr. landie. Ter, Pheinpreasarn, IS (1S9*1), No. 8, pp. ^7-6*^),— Notes 
with tabulated data are giv<*n for variety tests of fodder i)©ets and yield and sugar 
oontetitof sugar beets. 
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!%» JI«iil|M»re »atp mtoTO tal fAm, J. W. LuAiima (Jfh W$i >r<», 

idr).‘^Thi8 farm ooosista of 90 acres of <'1t>lack cotton aoi).^ Tke Imi |>a;fliig 
variety of cotton tested is the Upland Georgian. Sorghnm and maiae are idso grovn 
eicperimentally^ and the action of different manures are investigated^ especially tkat 
of night soil. ^ 

SUoa and silage, W. J. Spillman ( Waahington «Vfa. Huh 14, pp. 19, Jlg9, 4).-^A. 
popular bulletin on the subject, luaiuly compiled; treating of the crops suitable for 
silage; then growth and stornge, and the construction of siloS; with illustrations. 
The following varieties cum «are recomiiieuded to farmern In the State as suitable 
for silage: Stowell Uvergreen, Minuesota Dent, Learning, Sihly Pride of the North, 
Southern Ensilage, and Southern Horse Tooth. 

Distribution of seeds and plants, £. J. VVickbon {California A7a. linl. X09, pp. 
10, pU, f1) — A descriptive list is gi^ en of plants for gteen manuring, forage plants, 
trees, tobacco, sugar cane, Persian grapes, grains, and garden seeds that are odered 
to citizens of the State. 


HOETICULTURE. 

Peach growing for market, K. F. Hmith ( T. S, Dept, Agr,, Far merit* 
Bui, 33jpp, ^1 ), — This bulletin drives general dirt*(*th)n8 on the 

subject, and is intended for x)ersons contemplating the culture of 
jieaches rather than for those already successfully raising the crox), A 
climate not liable to violent extremes of any soit and with an aimnal 
rainfall of from 30 to 50 in. is cxiusidered best, and a well drained sandy 
or loamy soil with clay subsoil is recommended, although i>eaclies are^f 
grown 8uc<5essfully on almost all M)ils. A northern exposure within 
easy reacdi of large markets is best, and the land should be x>repj»red 
for xdantiiig by caieful idowiug. The trees should be planted 20 by 
20 ft., and such varieties selei*ted as have been 8]lo^^ n by experience to 
thrive in that legion. 

The following varieties are recommended as x>roft table for market 
orchards: Alexander, Ainsden, Troth, Uivers. Louise, Hale, St.dohu, 
Mountain Rose, Crawford Early, Foster, Old Mixon, Btump, Ellierta, 
(Crawford Late, Reeves, Wager, Fox Seedling, and Beers Smock* 
Shallow sirring plowing, followed by freipient clean cultivation until 
July, is urged. Trees may be x^^’uwpd wn’th heads of different heights, 
but a spreading or vase shaped top is usually preferred by most large 
growers. Annual manuring with well-coiiipostCHl barnyard manure 
combined with idover and i»\)inmereial fertilizers is nsnally necessary. 

Illustrated remarks are made ux)on the nature and treatment of the 
following diseases and insects: Peach yello>v8, peach rosette, iieach 
mildew, peach curl, black spot, rot, crown galls, root knot, root borers, 
X>in boiers, aphides, enremlio, and scale insects. The use of 8x>rHys 
and washes is advised, but care should be taken that w^eak solutions 
be used to avoiil injuring the trees. 

Directions arc given for picking and marketing the fruit, carofhl and 
attractive x>iicking being considered of great value for securing good 
prices. Care must be taken in distributing the crop to avoid gluts in 
the market, and intelligent management in all rtmiieets is insisted upoiL 

Strawberries, M. II. Bpiokwith (Delaware Sta, Bui, pp, 

This eomxirises descriptive notes and tabulated data for 71 vadetieU 
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gismn Ell the Atotioiiy Bubaoh^ Bratidyidiie, Greenville^ Harerlandf 
^Meeik, Midhel, and Phillips being considered best fbr market and profit, 
and Beverly, Bomba, Brandywine, Eureka, Greenville, Meek, Michel, 
and Sharpless for home use. Descriptive notes are also given on the 
new varieties Ideal and Oriole gnmn in the State and which are 
regarded as promising. 

Tabulated <lata are given showing the o[)inions of 20 growers 
throughout the Static on the best varieties to be giown in Delaware, 
Bubach apfiearing to be the variety generally preferr<»d and Haverland 
taking w^cond place. Gandy is j)referred for shipping and Shari>less 
for home use. Michel and Haverland are the most popular early 
varieties, with Gandy and Enliaiu*e for late berries. 

Notes are given on the extent of injury from leaf blight ami straw- 
bc^rry weevil thionghout the State, Michel suffeiing the most, followed 
by Beder Wood, (hiiuberland, and Sharplcss. Spra> ing with Bordeaux 
mixture wheie tried was found to give good results and is lecominended. 
The strawb<‘riy weevil {AnfhonomuH hujnntuif) caused but little injury, 
and it is believed that the pest can be kejd in (die(‘k by mowing and 
burning over strawberry fields after the fruit is picked. 

Forcing strawberries under glass, K. Williamson (Amir. Gard^^ 
17 {J890)j Xo, 6J^fPp, J30 ), — (hiltural directions for the greenhouse 

gnowiug of strawberries so as to haveiipe fiiiit in Maich. It is stated 
that the ]dants to be used toi the ]mr|K>se should be fiom lunners, 
grown in early summer from plants that wTie not allowed to set fiuit, 
thus producing early and vigoious iniiners. in July the young jilaats 
shouhl be placed in J im li jiots tilled with rieh, light loam, and care 
fully watered until the pol> are filled w ith ro»)ts, when tlie plants should 
l)e transferred to (> ineh ])ots. Begmiimg in Sept^unber, water should 
be grailually witliheld, ami the plants placed m a gri^iihouse with the 
beginning of cold w'eather, altliongh a finv freezes do little if any dam- 
age. the jdants aie “ matuieil by this system ot drought, they 

may be wuitm'tMl again, and in December kept at a night temperature of 
50 to 55"’ F, until leady to fiow'er, when the temi>erature should not be 
allowed to fall below OtP F. The blossoms must of <‘ourse bo leiiilixed 
by hand, ami such varieties employed as ha\e ])erfe(‘t tioweis, Belmont 
giving best i(*sults, although Jessie, Hharidess, and Mai^hall can also 
be gi*owu under glass, i )nly tlie flowers that set w^il shouhl be allowed 
to matun'i, and during tlie period of lipening the plants should be 
abundantly watered with slieep-manure water. A yield of as mucU as 
30 qts. from 100 plants has been obtained. 

Gkapa culture, H. N. SrAUNKS {Georgia 8ta. Bui. pp. 

50), 

This ImiUftin is an cxtentlecl treatise upon the 8ii)>)ect, einUra<*ing sub*^ 
(llrisions upon the \ may aril, propagatimi, planting, pruning niul training, side 
secinent proi'esses, diseases and insects, nine luuUiig, \aneties, and iitii>erfeot 
polUiiatloii. 

vimffard (pp. 231-233).— Iiitmductory remarks are made upon 
growing in Georgia, which is outranked in itiiiK>rtaiu*e by hnt 2 ^ 
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hmrticttltnral products, {teaches and watermelons. It is urged tbfift 
care be taken in the location of the vineyard, as upon this and the soil 
much depends. A higli mean temperature and a low mean ruiufail 
during the spring Avitli a moderate teiDi)erature and iniiiiinuin raiiitall 
daring suinmer are the best meteorological conditions, and are foutul 
in various iiortions of the State, local sarroundings aft’ecting their 
existence. A warm, dry, loose, well drained soil well sujiplied with 
phosphoric acid and potash and with a strong clay subsoil is said to be 
the best for growing grapes; and thorough drainage is insisted ujioiu 
(lood peach and cotton land with southern or western exposure, prefer- 
ably the former, is recommended for gra[>es. 

For profit in grape raising proximity to a railroaii station is stated 
as an absolute m‘ce8sity to avoid injuring the fruit by long carriage to 
the cars. 

Propaffafioii (jip. !333-!3t5b). — Three methods of jiropagation are 
described and illu>trated; by cuttings, la>ers, ami grafting. Tlie cut- 
tings should be from 8 to Jl* in. long. Single joint and mallet eut- 
tings and cuttings with more than one joint are ligured, directions being 
given for their planting, \ arieties of the lahrasra and rulpina types 
are mentioned as available for this means of ]>ro|>.igation, while grapes 
of the asiiralis and rotundifolia typ<*s must be layered for suceessful 
propagation. In sjiite of the tedious and ditlicuH nature of vine graft- 
ing, it is recommended that the operation be performed, as by this 
means it is i>ossible to replace a worn-ont vinevard in one season by 
thrifty growth of vines. Directions are given for cleft grafting, whip 
grafting, and uiarcliiiig in spring, ami cleft grafting in fall. 

/Vn/ztiVo; (pp. 230-252). — The first snbjci’t treated under tliis head is 
the preparation of the soil, 2 thorough plowiiigs and harrowdngs being 
urged. Jlefore breaking the land it is recoimmmded that all rolling 
portions should be terraced. As distances for planting the vines 
12 by (> ft. is given for staked grapes ami 10 by S ft. wdien the vines are 
to be trellised. In terraced land on uneven hillsides a tlare system 
should be used in laying otf the rows, as by this imniiis their appear 
ance is improved. Wide, moderately deep holes are adviseil, the sur- 
face soil being sifted round the roots and the lower soil mixed with 
fertilizers and used to till in the remainder of the hole. Complete fer- 
tilizers are stated to be the best, only a small portion of nitrogen, how- 
ever, being necessary in proiiortion to the amount of ])liosphoric twid 
and potash applied. More nitrogen should be apiilied tlie first yeai‘ 
than in succi eding seasons. The following formula is given for a j>er- 
manenl fertilizer, to be apidicd at the rate of 3 lbs. j>cr vine: 

CunudM 


High gnidi^ a< ul pliosphjite 

(KK) 

iiieul 2tK) 


A toi» (lioHsiiiff of unleacliod w<m)(1 ashes, 1,(MK) tt» 2, (KM) lbs. fMsr acre, 
apnlied in tiie sprinjc, is suggestiMl. 
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The best tfine fi>r planting in Georgia is stated as early winter, from 
the first of Decenjber to Christmas, 1-year vines to be employed on 
account of their possessing a smaller root system to be disturbed. The 
cultivation should be shallow, and.between the rows of grapes the first 
year a single row of cowjwas may be ]danted. The lateral shoots on 
the vines should be pinched oft' the first season to throw all the force 
of the r(M)ts into th(* main shoot. 

Htiiking the vines is uo< advised, trellising being preferred; but where 
stakes are employed they should be of chestnut or post oak, with the 
ends charred or soakc^d in gas tar before driving to preserve them from 
inR<‘s<*ts and mold as long as [)ossible. For trellising. posts set 24 ft. 
apart, c‘onne(‘ted by IVom 2 to 4 wires, about Iso, 10, are recommended, 
and directions a r(\gl veil for (‘onstrm*tiiig and setting the ])osts and their 
bra(*es. 

Prunhiff fuifl tnnninff (pp. 252-271). — This branch of grajie culture is 
given considerable space* and treated at some detail, the growth of the 
vine l>eing l)!‘i«‘tly desi ribed to begin with. Three systems of ])runing 
and training an* discusseil : (1) Horizontal nmewal, comprising 2 and 4 
cane renewalN, sjHir ren(‘wal, fan system, and bloi*k system; (2) droo))- 
ing system, comprising the true or t-canc Knitlin. umbrella or 2-<*ane 
Kniftln, low or singl<* vNire Knitliii, (^iyw<»od or arbor system, Munson 
system, and post or stakt* system; and (5) the system of horizontal 
training. The fan, 4 cane Knitliii, and modifuMl Munson are the meth- 
ods prefeiT(‘d by the author, diidicions pinching of the leaves from 
April until dune is re<*oininended as producing a tliick. leathery foliage 
that aids in producing the sugar iu*eded in ripening the berries. 

Sulmijiunt pnK'fSHf's ipp. 275-2S0). — F^inlcr this head are tr<*at(*d the 
subjects of sacking, gathering, ])acking, marketing, and presiTvation. 
Sacking is recoinimmded where grapes are grown on a small s<*ale, 
though it is thought to be liardlv juotitable in a large commercial vine- 
yard, In gathering the grapes pruning shears or patent grape ]»ickers 
are ]>referred to knives. It is iirgwl that the bniiches la* alh>we<l to 
wilt before they an* packeil, and that <iuring the process they be tiver* 
hauled, and nnrijie, decayed, and burst berries hv r<*moved with scis- 
sors and tin* bunc*hes divided into 2 gra<les. rm king in 5 or 10 pound 
baskets w ith the stems down ami 2 layers to the basket is re<*oinniended. 

(trape grow<u's are cantioiuMl to earefully selei t the eonuuissioii deal- 
ers with whom they place their crops, and to be Judicious about shipping 
to an already glutted marked. 

Brief mention is made of the method of jireserviiig grapes for some 
time by exposing them in an air tight receptacle to the vapor of alcohol 
at a cool, uniform temperature. 

Dumaen and inHvets (jip. 280-280). — Descriptive notes are given on 
the black rot {iMstmila hidtveilii), brown or downy mildew* (Vemm- 
irjpom powdery mildew (IJnHnula ampelopitidiH)^ anthracnose, 

root rot (Ihtnatophom aecatrixh bitter rot {(rreeneria fnUffinea)^ white 
rot| ripe rot {Olmoiiporiumfructigenum)^ and gi*ape leaf blight^ and the 
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most efficient remedies for the different diseases are Aamed. Pireetioos 
are given for the preparation and application of Bordeaux mixture and 
modified eau celeste. 

Brief life liistory and remedial notes Jire given on some grape insects, 
the phylloxera, root borer, grai>e curoulio, and berry moth being consid- 
ered of most importance. 

Wme makhuj (pp. 287-289). — Brief directions are given for the man- 
ufacture of wine, the prineiples underlying the process being condensed 
in the advi<*e: ^‘UeiMiforce the alcohol and dilute ihe aeid.’^ The diree.- 
tions embody notes on the making of medicinal wine, claret, saiiterne, 
and sherry. Tlie process of fermentation is briefly discussed and the 
importance of thoroughly cleansing used casks is dwelt. ui)on. 

VanefieH (i)]). 289-292). — The following varieties are recoininended for 
various purjioses: For shipping, IVIoore Farl>, Delaware, Ives, Niagara, 
Ooncord, and Oannan; for table or local market, Presly, (ireen Moun- 
tain, Bell, Moore Early, Brighton, Delaware, Ives, Brilliant, Kmpird 
State, Niagara, Ooneord, Ooethe, and (\irinan: for w hite wine, (loethe, 
Missouri Riesling, Elvira, Catawba, rferbeinont, Delaware, and Heup- 
pernong; for red wine, Norton Virginia, Cynthiana, t'unningham, Ives, 
Coneord, ami Thomas; for sherry, Hermann ami Itnlander. 

Impi'rfevt pollination (pp. 292-294). — Tlie botani<*al side off the ]W)1H- 
nation of grujies is brietlN dis<»ussed and figur<*s given of flowers with 
abortive pistils, and of Howers witli erect and with refh»x<‘d stamens. 
Lists are gi\en of the varieties grouped with referene<‘ to the condition 
of their stamens. 

Horticulture in Oregon, .T. li. (Urowkil, li K. I)os< ii, .1 Mrvio, (’. L, Daii.kv, 
aiMl K. S(’n\NV<> ( Oiryow ^tate Htl ffott, Hul 0, pp. pU J ). — Tins jniblica- 

tion contains articlfs the 8(*\ cral autliurs on xarioun liorticiiltiiral topirs, com- 
prising the piepinition ot s])iaNs, a spray caleinLir, planting table, the pollinatiim 
of pears, iinpioveineiit of ohl on liaids, orchard cnllnn^ fmigi* fnnt growing in 
Oregon, and strawbciries. The bulletin is prefaced b\ a quo tat ion of tbetiregini 
hoitirultural Ia\>H and (inaiautine legnlatumH 

Asparagus as a money crop ( Imcr A tp . {middle e<L), tpt f,p Jpr. //, 
p. 417). 

Asparagus, T. 1). < fr’arrb'n and Jorinl. 0 No. /'sp. />7'b — Cul- 

tural notes, with reinarlcs on European methods, and directiouH for winter forcing 
under glass. 

Forcing asparagus in brick pita, (E W^tiiks {Tteld, Farm, and Harden, A 7 {lS9U)f 
Xo. p Cultural ihrections, leaves being recouiiiiendcHl fur heat and water- 

ing with liquid manure reganled as important. 

Celery oil (Avut. Ilort., u .t, p. 4(). — A ‘brief note cm this cmsential oil, 

which has been reeentlv distilled in (fermanv. One thonsand poiiucls of the leaves 
are reqiiirtMl to yield 1 lb. of the oil, which lias a powerful aromatic odor and taste. 

Cucumber growing {Jour. IJort.^ No. Ji78f pp. JSl, -'V-i.—Hrief directions for 
glowing cucumbers in hothouses in England. 

Muahrooms for profit (Gardm^ 40 {1890), No. 1870, p. JOh). — (tenc»ral direetions for 
growing. 

Muskmelon culture (Jmei*. flort., 0 (1890), No. S,p. 80). — Brief noU^s cm tliecuitl* 
vation, plirticularl> in reference to starting the seedling plants in early spring, 
muslin-covered frames being recommended. 
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Otiltiir^ of oolonii Ifore., 18 de^ Nq, MTx'ifPp* Popular direotioim 

for Gnliivatioih 

Pepper in India, J. C. Bawkii {huiian Agr., SI USOO), No, pp. <12, The fruit 
is borne in loiig clusters of from 30 to 50 berries, on a vine "whiidi bears in 3 years 
after bein^ planted. The vines find their support on tree truuks, at the bases of 
which they are plaiiUHl. The fruit is picked when the berries are full grown, but 
before they are ripe, when they begin to change from green to red at the base. The 
berries an* lit for sale when dr> . “ Whit«* pepper” is from the fruit allowed to ripen 

before picking and is not as pungent. 

Cultivatiou of rhubarb, C. W. Mcuifki ivi ( 4ii(er, Hort., fj (ItSOC), Xo. H, p, 25 ), — 
A brief jmpular article on the culture of this vegetable. 

The forced culture of rhubarb, K. Ani>ki': {Jour. Agr. Vrat., 00 {lS9h), Xo, IS, 

pp, 4,U^20^ fig. /). 

Two ways of gi owing tomatoes, W. \V. Tk\('\ (Rural Xrw Vorhr, 55 (IHOO), 
No, S41U pp. j'lT). — ('oiuparcH two fichls, in one shallow cultivation ami coarse 

nmiinre being employed, and in Ihe other ilcep culture and well-rotted manure. 
The tirst luetliod ga\e mm h the best j leld- 

Tomatoes not aettiiig. K. V, (iiti.BV (Anar. Hard., 17 {ISOh), Xo. (r>, p. 179, 
fig, /) — liirectiniis for polleiii/irig tomato(*H b\ jarring the pollen into a teaspoon, 
into which the pistils ma> he ilijipcd. 

The frame in plant culture, I'. A. Long iAnur. (lard.. 17 {1S90), Xo. OH, pp. 
SJ7, /). — h'econimendh ]dacing plants temporarily in frames instead of ivmov- 

ing (hem dire(*tl\ fiom the groenhou8<* to (he open gionnd. 

Market gardening under glass, W. W. Kawmiv (Amtr. Hard., 17 (1590), Xo, <^0, 
pp. 190, VO. fig. 1). — Notes on hnildings, manures, the use of eleidric lights, and on 
the eulture of asparagus, beets, r.uliHhes. dandelions, and h*ttue«*. 

Heating greenhouses, 1.. H, Tm i (PVorisf®’ lCjr^haHgr,5 [1890), Xo. 15,p.S79), — 
Direetioiis ft»i heating both with steam and hot >vater. 

Gardening In Lucknow, ,1. (). Mii.in; (Itidtau Agr., Xo. J, pp. 01, hS. 

Kei or Kafii apple ( /Vams. (fiteiuttland Jalhaai. So*., I {1890,), Xo. l^,p, ..20)^ 

Improved apple cultivation, S. ,1. KrTiirnFonn { (»’a?c/cn, 49 Xo. ISO, 

pp. J/;, J//).-~hireetions toi im[no\ed inetlnHls, tillage being insisted upon. 

Apricots in heavy soil [Hardfn, V*\l59f,), .No. JJ7<f, pp. JVf, Jit). — A wtdl- 
draineil soil is preferretl. 

Apricots as cordons, K i*\RKKn ( 4'^ (18^)0), Xo. K70,pp.?lJ. Jll ), — 
Idrections for growing aprieots against Malls and iiignig then more e\tensiv<* eul- 
tiue in Kngland. 

Frost protection to orange orchards (( California I'niU Hioivtr, 18 Xo. 0, 

p. 110). — It is l»6lic>ed to In* imprac ticable to ereate a fog blanket over mt hards. 

Seedling pineapples [VranH, t^httruJand AnUmat. Sov.. t [1890), .No. 1 J, p. 219). 

The shaddock, grape fruit, and forbidden fiuit, C. 11. Lomru {Amer. Jour, 
Pkarm., 08 ( istn, s Xo. 8, pp. 1 it- 1 d), pin. j >. ' 

Establishing an orchard-setting out and pruning the tiees, T. U. N romans 
(t'ul^ and Counirg (lent., 00 ( /X9M, .Vo. JJ74, p. The author shows how' trees 

can beset in perfect rows with the use «f few stakes, and describes the method of 
pnining trees w*hcn set out. 

Food requirements of orchards, E, E. Vookiif.es (Amer, Hard., 17 (1890), Xo,09, 
pp, S50, Ji5l), — Extracts from a lectnie on the subject showing the necessity of stud- 
lea and inveatigationa concerning the food re^juiremeiits of the \arioua fruits. Brief 
direotiojm for tlie application of general fertilizers are given. 

Handbook of fr^t tree culture, II {IlaudbHch der Obstculfur, Berlin: P, Pareg, 
pp. 6V).— Tina la the second of a series of numhers to bo issued on thia subject. 

Hed and white ourrants (Harden, 49 (1890), Xo, 127 J,p, S50, fig, i).— A general 
article giving cultural directions. 

The Japanese wineberry, B. V, Buffpm (.Iwcr, Hard,, 17 (1890), Xo, 09, p. SiS,fig, 
This berry is not advised for market, but strongly recommended ipv home use, 
the flavor Is highly praised. 
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XiOM of vine roots, W. 1 gouu>kn {Garden, 49 {t89B)y Ko, p» J47),^>^AdrlBa$ 
sgaitiHt iiuilebing with tuaniire litter, especially if covered with compost, ae the new 
roots induced ra])i(lly rot. 

The reestablishment of vineyards in Iiolr-et-Clur, H. Hun (Jour. Afi*, Prat,, 60 
{1896), No. 9,pp. 

Manuring of grapes and quality of the wine {Dent, lundw. Presae, {1896), 
No. 2, pp. ISO, JSl). 

Keeping vines clean, W. I<Hii"Li>EN {Garden, 49 {JS9G), No. 1J70, pp. '109, 2t()).^ 
Urges the spraying of grapevines in houses lo pnnent attacks of iiisoets. 

The cultivation of vines under glass, J. T. I.kadiiei ifk {Jour. /fort.. /S96, No. 
847S, pp. 17(>, N7). — A pa))er giving direct n»ns for projier houses, soil, planting, 
maiiuriiig, and pruning, and lecoinmending the ^arietleH Hinck llainluirgh, Hiickhind 
Sweetwater, Mailreslielil Court, and Muscat of Alexandria. 

A handbook of table grape culture, K. <1 okiiie {lierltn: P.JUtmj, ty)i, pp. 
Nil, ^lJf,pg8. /.'to.ph. 00). 

American vine culture, C. MA^FR {Atfi. Jour, ('api ('olong. o \2S7yo}, Ao. 4, 
pp. 77'“/. 9.) — An article treating of the cultt\ation of Ainenean vines in Ihirope, 

Spring protection of fruit trees, K. Hukum l {itoidtu. i9 {tS9h). No. V2)l, 
p. The use of t\\o or more thicknesses of halt iii< h-niesh netting is rei om- 

inendeil to English gaideners l<ir protecting IdoHsoiiiing trees troni frosts and cold 
rains or sleet during eail,\ spring 

Fruits under glass, Eoi’i (Gard t hton.. 19 {is9t^\, \o. 4.s p. '97).— short 
eiiltiual nut«‘s on pincajiples and cuciiutheis. 

Tropical fruit trees, H. I'. Hkkku k (/’op. Set. Monthhf. P (/s'o, ), \(» pp. 
781-~/ oS, Jign, 6 ). 

New England fruit, A. H. Henmin ( igl. Gaz. ^. S. tlaltn, {tS9n. Ao. pp. 
899-m). 

How to graft, A. S. FriLrn (dw/r. (»ard., IT iiSUu). Ao. t>T. p 7., fum , 7 .-— 
Popular directions for cleft and splice grafting. 

The improvement of fruit trees by gxaftiug {l)tu(, fandtv. l*rtm. .g ( fs9t0, 
Non. JS,p. 197; 2.1, p. 217, Jigs. 4). 

Pruning vines at the articulations, (». Hi i lath ( lire, liori., *hS ( AS, 9/7), Ao. /, pp. 
80, SI, Jigs. .{). — Ad\ocatcs this method, as pieveiiting the entrain e of air and water 
into the stein. 

The pruning of shrubs, E. A. Lonc# ( (,ard . 17 {1 s!h,\. Ao. 9,7, p. 149. Jig. /),— 
Brief suggestions for artistic jirnuiiig. 

Pruning shrubs, (i, A. Henhy (Garden and I oust. .9 ( ls9h\. No. 4J’>, pp. 77/;, 7 77).— 
A brief note on pruning for foliage and flowers. 

Suggestions on tree pruning, Ik A. Loxg i .tmer . (und . IT {JS9f.). \o. pp. 
180-187, Jigs. J). — Hnef notes, long stumps hciiig condemned. 

Culture of hollyhocks {Jour. Uort.. 1S9h, No. 14Ts.pp. .7 7, i’7d).-“Hi let notes 011 
the growing of these flowers, which are recoiniiiended for back 10 broad fiowev 
borders. 

Soil for roses, ll. Si.mpson (Amer. Fionst, 11 ( AV.96), Ao. AttS.pp. t)U. 9i2 ). — A brown 
or yellowish loam, iiicliiied to clay rather tliiiii to sand, is pretemnl 

Sowing sweet peas, (k Aknoi r> and W. T. IlirrciiiNS (.Im/r. h'Umst.ll {lH9*i), 
No. 408, pp. 9/4.9 f1). — rills IS a Joint coiitroversial article on the proper depth to 
Xdant sweet peas, it being urged that too great a depth must be avonie I and yet the 
seeil planted deep (enough fur the roofs to stand siiiiimer dronghts. 

The essentials of a good lawn, . 1 . Troop ( Garden and Forest. 9 {1896), No. 42ft, 
p. 106 ). — A short suggestive article, deep fioil, proper kinds of grass, froipient mow- 
ing, and plenty of water being stated as esseiiitial re<|uislt(i»H. 

Some native ornamental grasses,'!’. II. Kkaknfy (Garden and Forest Jt (18.96), 
No. 428, pp. 188). 

Plant mbre oak trees, E. A. Eono {.imtr.Gard., 17 (1896), No. 66, pp. 194, m, 
fig. 1) Strongly recoimnends oaks for oriiainenta! grounds and gives iniistratlmtH ef 
the laurel oak and willow oak. 
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Ofltk« far omameiit, K. A, Long ( J7ii<r. Gard., f? M. 07, pp. i?).— 

lIliiBtrated d<^»cri|>tiv<) notoB on some species desirable for plaiithi^ in grounds^ 
PhyialU franchetti (Garden, 49 (LsOC), No. 3*71, }).!2S2, col ;>/. i, flgK.^).-T-K brief 
(leseripti\"e and cultural note on this Japanese winter groun<l-clierry, wliicL is 
adinii'eil for its large brilliant orange-Hcarlet ralyces. 


FORESTEY. 

Rate of growth of the long-leaf pine, A. K. Mi.OBZTANFiK v, 
(Garden and Forent.,!) (7S,9b), No, il7^ pp,7:3, 7:>u — Tlie autlior givos 
the rPHults of th(‘ inpasnrenuMit of Im tires of the Ion;: leaf ])ine Finns 
palnstris, to as<ri taiii the rate of its jriowtii. For tlie tirst 7 or 8 years 
the ;;:ro\v(h iiFlieiiiht is said to he ver\ slow. J*'roin the se\entli or 
eighth to the thirtieth t(» the tliirtydiflh >ear annual rate of p-owth 
is lt> to 17 in. The tre(‘ reaches its full heiji^ht in IH) to KM) \ears, when 
It nieasun's ahont <S0 It, in height. Orowlh attei thi.s time is very slow, 
trees to .*100 \eais old attaining a height of from lOS to 118 ft. 

(irowtii in diameter is rapid for the tirst .‘»0 \ears, tlu‘ stems thieken- 
ing about l.tJ in. jier d^^eade. For the next oO years the rate of diame- 
ter aeeretion In 1.1 in. pm* de<*ade. At this time the tree \NilI he aliout 
Id in. in diameter 1 It. Itom tht‘ gionnd, f'rom 80 to 140 years the rale 
of growth in <iiameler giadually deereases, after which th(‘ diameter 
aeeretion falls iapidl\, not exceeding 0.3 to 0.1 in. per decade. 

The late of mass aeei<*tion is rather gradually increased for about 
110 years, when a d(‘erease is nothed. Of <*ourse mneh will depend 
upon thi‘ .soil, moisture, elimatie, and forestry conditions under which 
the ti ees grow . 

The mass of a tree not on]> increases with age but the value increases 
on aeeount of t Ik‘ greater si/e of boards prodneeil. As now iindm'Ntood, 
a period of about IMIO \eai8 is considered as the most ec'Onomieal rota 
tion for tin' long h^af pine. 

The value of proper Inrest nianagement isshow n in theetfeet of light 
njmii the rapid and jierfeet develojmieiit of the tid's, this tree in the 
rate of its growth being v«*ry sensitive to light conditions. The difler- 
enee is shown in tin* e.\am]de of tiees 140 to KJO years old. A tree in 
a dense forest forms a log containing 07 to 82 cubic feet, but one of the 
same age in an open fonxst will tinwluee 148 to 177 cubic feet in the log. 
The same tn*es would increase in volume for tin* next 20 years 10 cubic 
feet if in ailense forest, while wdtli ]>leiity of light in 1 1 years the increase 
would be M to 37 <‘ubie feet. 

Tree temperatures, ll. W. S«^>riRKS { Minnesota J>ot, iStadies, BuJ, .9, 
pt, pp, — The author reports upon a series of observations 

taken of the internal temperature of a laix-elder tree. The period 
coveroii extended from January 15 to June 3, 1804, 3 readings being 
taken daily. In general tlie temperature of the trt'e was lower than 
the air in the morning ainl at noon, but was higher in the evening. 
The lowest tree temperature recorded was — 21,1^ (J. The temperature 
of the air at the aame time was — 25<^* 
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The mean temperature of the tree was 1.31^ higher thsrii the air Ihr 
January, practically the same during February, 1 ^ lower in March, 0*85^ 
liiglier in April, and 1.13^ lower in May. The relatively high temt>er- 
afiire for April, the author thinks, was in part due io the metalmlio 
activi^ at that time. 

Timber, F. Both ( Dept. Agr., Division of Forestry Bui. fO, 
pp. SS^figs. JO), — This bulletin is an elementary treatise on the eharac* 
teri8ti(*s and properties of wood, particularly of American varieties. 
Illustrated notes are given on the strm^ture and a])])earanee, weight, 
moisture, shrinkage, mechaineal properties, ehemi(‘al iU’operties, and 
durability and decay of various kinds of timber. Piactieal suggestions 
are ofteied as to the relati\c values of vaiioiis woods for ilifterent uses, 
A key is given by which it is possible to distinguish the more common 
kinds of wood giowii in the Tiiited States. The structural ditfeieiices 
selected aie su<*li as nia> be visible to the naked eye, or w ith a magnitler, 
0 (*easional reeouise being had to the eoin])ound microseo]U‘. As a 
jHirtion of the ke> an alphabetical list is gi\en of the more important 
woods of the TTiiited States, in whieh lid kinds ar(‘ biielly deseribisi 
and some of their iiion* eonspiciioiis uses mentioned. I ii the preparation 
of the key the author was aided by Ik E. Fernow. 

The bulletin will no doubt be found of value to engimsus, aichiteets, 
lumbermen, and otheis, tor w hom it was piimarily intended. 

Some foreign trees for the Southern States ( T. S. Dept. Agr.^ 
JHeision of Forehtnj Hul. If pp. JJ>j pis . ,/). — A lepoit is given on eork 
oak by J. I). Jones, wattles by C. A. Kefler, euealyptiis by A. Kinney, 
and bamboo b.\ 11. (1. Ifubbaid. 

Notes aie given on the liistorv of these various liees, methods of 
eultivation and jnejiaiation foi market, and uses in their nativi* homeiS, 
with suggestions as to their probable value as additions to the forCvSt 
flora of the southern jautiou of the Hinted States. 

The rust of the deciduous Antarctic beech, K Nkoi u 1 1 Haturu'. /Anckr,^ 
f) (A<?.96?), jVo pp — Notts aro gi\rii on MiUimpmn u Jay\ 

Fusicladium betulse upon birch leaves, U. Vni kiku n (f Hukt, umi Par* 
illfj , C! \o ’-7, pp. — Tlio author flescnhoM as a now s|ifu i<*h this liuij'UH 

foiinetl upon hinh loa^eH, 

Ai camphor ( lioif. (Mttrd. hen\ Jiul pp /7'i-J77j pi, /).— Hotanioal description 
ol Jllnnua with notes on the piepariiig ot tlie eani}»hoi hy hoduig the 

young leaves and endrt of the blanches in watei Tin* catnphoi is distilled info ves- 
sels, where it < rjstalh/es. 

On the distiibution of white cedar in New Jersey, .1. (niioiu> {(harden and 
Foienif 9 (Z<s%), Xo. 4lU^ p flS ). — Notes are of the dmtnhution of CnprtSHUM 

thyoides within the State. ^ 

The box elder on the plains, C. E Bkshkv {Hat din and Fartttt, 9 AV). 47^, 

p, }fl). — ^Notes are given on this tiee, which is coimideied hy the author as very desira- 
ble for this legion. 

Investigations on the growth of firs, K. Habtio {Forstl. naturw. XUshr., n 
No. /, pp. Jiffs. 6). 

Douglas fir, W. Schlich (Hard. Chron., ser J, 7.9 (75.96), No. 479).^rhn author 
states that for 6 years he has been growing seedlings of this plant, getting fifom 
S,(KK) to 10,000 from a i>oand of seed. 
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hum^t If^jwry to fir, MiOd|lng«, Tuhbuv {For$th natum, Ztschr,, S {rS90), No, 

pp. 75, 70). 

Oonoerning tbo effect of sulphurous acid on the health of fir trees, IIajitig 
{JF^ratl, Hoturw, Zt$chr., 5 {189(j)^ No. J, pp. C5--(:0). 

Propagating hickories, J. Dawson (Garttm and Forest, 0 {IfiOtl), No. 417, pp. 77, 
7/?).— 'The preft*rre<l inotlitnl in by ]i«t or bo\ ^lown Kto< k» of the bitt€»rnut 

(Jiieoria minima), and the operation in denerihed. 

The bitteruut hickory, .1. T. Kotmkock {Fo^eni /.tares, * Xo p. 80, pis. 

S)t — Brief deseriptive note of tlie bitti‘riiiit hiekory, with half-tone illustrations of 
a largo tree ainl of its trtink. 

Juniperus communis, N. ,1. Kr>si: (Garden and I\ne*it, o (isOh), Ao. i/i, p. 

Kotes are given upon the eharaeteristies and gro\%th of this tree. 

Larch disease (tiard. tlnon., stt. fO{/\:H,), Vo. 4SJ, p. Brief popular 

notes upon the Hprojul and extent of iujur\ done trees In this disease*. 

On the occurrence of Sphaerella lariciiia on the Japanese larch, K. M\KTi<r 

(Forstt. natunr. Ztsehr,, \o. p. 74'^. -'I’he author nientioiis the oeeurrenee 

of this fungus on ;i year*«)ld speciiueiis ot /.anx hpttdtptH. 

The limes, AV. J, BKAXt/f«rd. f hron , 18 ( /S0~,), No. /;/y, pp. — Descriptive 

and syuciptie notes on \ .irious sj»e< ies ainl xarieties of hudcuih (Tilia), it being stated 
that there aie 1 1 r.iiropean, 5 Amerirau, and 0 Asiatic*. 

Investigations concerning the wood of the led oak, V. r.n iiiiorn (Forstl. 
natnrtr. Xtsthr , t ( IS'i,), No. o, pp. ' 'o/; No. pp. ahn. tn Hot. Ctnifd.,04 

(t8o:»), So. 4,pp. a;;-; tO). 

The one-leafed Scotch pine, \. D. Wkusii u {Hard. (Orntn , sir. >, n Ao. 

474 , p. /</^).— Notes arc* given on lUnax Kiftrtstns monophiflla. 

Investigations on the growth of pines, U Hauikj (/'orntl. natarw. Ztsvhr., 5 
(AVW), Ao, A pp. 

PinuB palustris, S Bahtin and 11, TuDiniF { itnet.dour. Vhann.. (AS\%'), 
No. 0, pp. iStt- NO).— \ eoulinuatioii of the c'onti ibution to the kno\\ b*dge of North 
American eoniler.i . The ]>ie8ent paper deals with thc^ c hemistry and the physiology 
of t he rc'sins. 

A pine coppice, B. K. ^rnN«>^^ {Garden and f vies f, .s lAS'ci), No. pp. 4^ 1, 47d). 

A contribution to the knowledge of some North American coniferae, K. B. 
BastIN and H. 'rKI.MUI.i » imer. doni lOuirnt., os c/.s"e,)^ Ao. /. pp. , N 'V, pi. /, ftps. 
7 ). — 'fbe first of a series of .studies on tin* hi>tnn;v . hi-xtolog^s , eheniistrj , ainl ♦•eonouiics 
of the conifers, l*tnuH stndnis bc*iiig the subjec't of the ]ir»‘s«‘ut )>aper. 

Plane tieea {Garden and f'oreyt. 0 No. //A pp. //, pi. /).— \n editorial 

article upon the ])l,me trees <»f North Ann*riea. 

Evergreen poplar ( B'ai d. <7»roM.. M*». i \o a//, A hnef statement 

is given of the prc'senec of an evergicen poplai in Pans, 'flu ticc is thought to have* 
oomo IVoiu Phile. 

Sumach {Fop, Hard. Isew, lUtl. /o;, pp. jOS-j'n ). — A bnci repc^rt on Fhus eoriaria 
»s grown in PahTiiio, about -?o,(HKt toms ha>ing b« eu c’xpoi ted in 'file leaves 

are stated to contain about 2d ju r cent of gallo-tannic acid. 

Report on turpentine timber with reference to its resistance to teredo, .T. H. 
Maiden and J, V. Drcoi^ri-; {.ipl. Gaz. .V, S. nales, f \o. n, pp, 7M-748).--- 

The authors eonelinb* that this timber {Spnearpta (ann/olia) is not ahsolutel\ resist- 
ant to teredo, hut is mon* rcMstant when the hark is intact. 

Methods of protecting tBte banks of streams, A, Bonna (Jour. Jpr. Prat., 59 
{i89o), No, 4t'*,pp. ft08-7it>, ph. d).— l*i‘oteetion h\ means of planting willows, etc., is 
reromnieudod. 

Osier cultural F. von Foekstku { IHe KorbwHdencnlfnr and ikr Werih f Ur die hand^ 
MrUchaft der bstlithen Provinzen PrensHens. Herlin : Paul Parep, ISOd), 

Notes on aiboresoeut willows, IV, M. S. Bkbii (Garden and Forest, 8 (tS9S), No, 

m,p.47S). 

Notes on arboresoeat willows of North America V, M. 8. Bbub (Crurdes and 
Zoomit ^ (U95)f No. 40$. pp. 48$, 48S).^Salix piperi is described as a new speeies. 
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Relations of Saliac miseourieneis to 8. cordate, N. H. GLATrifiLTicit ^ frtm* 
Louis Acad. SH., ? ( /S95)f So. *», ;»/). ltV-U4,ph . — The autliur coiiclutles thnt iliefle 
2 species of willow are ideutioal. 

Trees of minor importance for western planting, F. A. Waitgh {Garden and 
Forest, 0 {!Sf)€), No. 4!4f pp. 4'^,4S). — Not<‘a are jjivoii on the Himsian imillKirry, syca* 
more, and Laekberry, 

Botanical notes, .1. II. iMaiden (Agl. Gaz. N. S. Wahs^ 0 (lS9f*)t No, lOy pp. OH(h 
6SJ ). — Notes arc ^^iven on the following; Anstrnliaii trees: Dorijphora sassafras, 
Gmelifta leichhardtu, and .iraucaria cuuninffhamii. 

Forest trees and shrubs, XII, (1. IIkmcfi. aiul K. Wilhfkm (ff isn: /lotzel, pp. 

p/«. 9 ). 

Forest fires and how to extingttish them, H. N. ,)akoih>w {Foresfer, (ASW), 
No. J*, pp. 

Value of forests {Forvutfr, S (Aso/,)^ ,V«. -J, pp. 20^ '/.) — A re]»ort is /jfivcii of two 
lectures delivered at Trenton, \e^^ ,lerM\\ , .lanuarv lo, one by .1. T. Kotliroek 
on “The iel.it ion of forests t«» the suifaeo of the country,” the other hy ,1. (litVord on 
“llania;(e from forest fires in New Jersey in ISiC)." 

Forest tree planters’ manual, J. <>. Haukfii (Forr^^tfr, 2 < Vo. J, p. .if.) — 

This piihlieatiou is issued hs the Minnesota. I'orestrN Association, the uutlior hfun^ 
secretary of that body. 

Forestry planting and horticulture in Jutland, V. liirnn ( Ttdnkr. Landokon.^ 

n{ts:r>),pp. 

Notes upon the commercial timbers of New South Wales, J. II. Mviuf.n 
(Jf//. Ga:. ^. s. Jlfths, h ( Nu. I pp. .s/,T s7’h.— Notes are ^^i\en ot the > ahie, 
dislrihniion, elmraeteri^ties, and eH]»eeial nm s of the tiiiiliei of this legron. 

Forestry notes, A. C. rounrs {Gard, Chron.j H<r. ff. Id \«#. 477 ^ p. Jdo). — 

IJriet notes are gi>en on the Douglas lii. on Thuipnpaantta, etc., for introduction into 
the forests of Knglaiid. 

Forestry studies— the pineries, J. (’kk\at \Jour. Jtp. Fra!., do {is'tu), \<>«. .V, 
pp. A7-.W; 4y pp. t'i I If: o. pp. -Notes an* giM*u upon the iiiaiiageiiK ni of 

pine forests, es]»eei<il attention being gi\en to the suh)ect of thinning. 

The forests of North Carolina ( I'oreslci , / { tsor,), Ao ?, pp. .ffn.-- A rev lew is 
gi^en of Ihilletins 5 and 7 ol the Nortli (hirolinu Deologieal Survey. Tlie first on 
foiests, forestlands, and then products, and the second on forest tiles. 

Forest conservation, \\ . M vi'i>onvii> (AoL fra*. A’. S. flVi/rw, ^ (iso/f), Ac. pp. 
844-4f4!n. 

Forest protection, <». PiNi'iior ((harden and Forexf, 0 i/.s'a,), AV»/». 4 IS, pp. S7, ,v.V; 
4/d,p.0.0; 421. pp. IlSy //.'>). —Notes aie given ot various injunes sutlered liy fores! 
trees and suggestions f<»r their pn-veiition. 

Some new useful trees, H. IlniKU {Jour. A4}r. Prat , '>0 (iSd ^), An. D, p. hXf). 

Trees and their growth, \V. Wn kiiavi {(>atd. f hron , sft . , /'m ISdfhy Ac. 47dy 
p. Huf) —A list IS given ot It tn*es that show nii annii.il increase of 1 iii. or more iii 
giith t It. tioni the ground. 

Distribution of tree roots {Gord. ('hro».,str.:f, n j An. /r*, pp, ii’*, /K). 

On the occurrence of Agaricus melleus in deoiduous forests, A. (btKLAit 
(loitdu. ( (vlhl., f2 (is'f a,), Vn. ly pp. 10- Jt, fipn. f). 

A new disease of larch leaves, K. Mf.u {Compl. /fewd., / 7 (is’or,)^ No. 77, pp, 

Oh4-9h7}. 

Forest lauds in Massachusetts, <*. S. IM.rvn [Gardcft and Fonst, o ( fSW), So, 
41.7, p. f,2\. 

The reforestation of woodland areas, (’. K. (Jour. lion. Ji/I. Suf. Knglaint, 

6 ( ^ pp. .'/C- RcpomiiM'iiilati.iiis lor f rw pIittiiinK in forest lands, so 
as to maintain ii eoutiniious se<|ueuee of trees. 

Sample hedges on the Central Experimental Farm (Canada Erpll. Ept 
i804ypp. S(>-41). These aio notes on the various species of trees iiiul shrubs testeii as 
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regat^U ttu^ir value for liedgea, and conemt of an annotated list of the $0 apectee of 
both deoiduuiifl and evergreen plants employed. 

JPoreatry at the Northwest Territory Bxperlmetital Farm, A. UxcKk^r (Canada 
Expih Farms llpi, lS94f pp, S7J^7Sf Jitj. t ), — Notes ou vaiious forest tree's and shrubs 
grown as windbreaks and hedge plants and for ornauient ini the experiuieutal farm. 
The experience has been that trees can be giown suceessfully on the most exposed 
situations, and brief dir<*ctions arc given for snecesHl'iil tree culture. 

Report of the foreman of forestry, W. T. MA('orx {Canada ExpH. Farms I!pt, 
1S94, pp* — Ifoport uu the progress of the division of forestry and ornamental 

grounds, ntetbods and conditions and value of the trees being )>rieMv treated. 

A (German view of the value of the forest ( Harden and Forenij 9 {ISini)^ Ao. 41h, 
p,h7)> — t^iiotations and editorial eomiiieiits are given «d a recent address b> F. Hauer 
on the Hubjeid of forestry. 

What is the forest policy of European nations'^ H. K. Fi*:i:nuw {Harden and 
Forest^ 9 AV>. /A/, pp. .V.?. — Notes are given as to the degree to wliieh the 

forest domain has been extended in France, Frnssia and other (iennaii States, Italy, 
Austria, Ktissia, ami India. The author pleads for a national poliey foi this eoimtry. 
Forestry, \ . Nkkiki VAItli \ Skoi hrmftt, i'oprnhatfi n: f\ H. Fhilipseu, 7<S’'o, fi^s* 7f^), 
The Minnesota Forestry Association {Hardm and Fonsi^ it So. iVd^ p. 

99) — A brief report is given of the annual meeting hehl at Miuneajmlis, January, 

i8ir>. 
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On the duration of the vitality of the seed of various grains, 

A. BuUiJKUSTiciN ( Virhandl. zooL but. (hn. .Vo. 10, pp. 

— An at‘fount is gi\t*nof an exaniiinitioii of the dnratinn of 
vitality in of \\heat,r,><‘, barh^y, anti oats, testing* tlieai when from 
1 to 10 years old, 'flic sample^ were taken from the liarvests of 1885 
to 180'i, and wa‘r<‘ testi‘d in done, 1S0 l*~‘ 05. Fart of the s[>eeimens W’ere 
taken from sheaves of grain, the others as they eame from the thresh- 
ing niaehine. All were pla<*ed in paper poekets and kept in drawers 
in the laboratory. The germinations were between moist tilter iiapers, 
7 days being <levoteil to tin* test. The seed to be tested were taken 
without nuieli inspe<'tjon, only (lie injured and very small ones being 
rejected. From KHI to 200 swii of eaeli lot were tested in a tempera- 
ture varying fnmi 10 to 2<> ^ C. The ])ereentuges given below' are aver- 
ages of from I to 5 tests i»f eaeh lot : 

I\rv* ntaye of nnd tjernnnatitnj at dipt nut aaen. 

\ 2 .{ 4 f) <5 7 H l) 10 

\cur**. \oaiH. \«‘ar». 


WinnTWhml UHi OH 0.> 04 f'l h7 si 70 70 75 

Kyo ( iHi Ki 00 7K «:> to :u i:i 2 

Sniimicr 1 lOO 00 00 00 07 07 0 ‘> 04 ( 06 05 

OhIe ‘ 08 S7 98 95 04 OJ 04 94, 02 03 


Fn)iii tlie jibuvo table it will be seen tiiat bmiey retains its vitality 
best, followed closely by oats, while rye depreciates to sueb an extent 
a« to be})ruetieully worthless for seed when 10 years old. 

, Tables are j^iven sbowiny the viUdity of seetl of dillerent a^es from 
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the game harvest and of the vitality of seed of the same age flrom dlf- 
feretit harv ests. Seed of the same age but fk^om differeut harvests show 
wide variations in their gerniinative ability. 

The author claims that the duration of vitality iu seed is dependent 
u{)on the following factors: (1) Variety or kind of seed, (2) degree of 
maturity at harvest, (3) the water content of the seed at the time of 
storage as well as at the time of testing, (4) method of handling the 
seed, and (5) the temperature at which the germination takes place. 

On the quality of some seeds sold in the markets of England, 
W. Caurutheks {Jour. Roy. Ayl Soe. England^ ser. 6' No.2i^ 

pp^ — The author gives in tabulated form the results of tests 

made upon 243 lots of forage plant seeds i)urchased iu the open market 
in various towns of the country. In general the tests showed high value, 
but in some cases the purity and germinative ability were very low. 
Tables are given showing the cost price of seed and the value of such 
when calculated from the intrinsic value of the sample. As an evtrerne 
case one lot of permanent pa^sture mixture seed selling at Id cts. per 
pound would a<*tually cost when the intrinsic value is considere<l aliout 
53 cts. per i)oiind of pure seed, or the iost of the ipiantity recpiired 
to seed an acie, when based on its real value, would be about )?17.15. 

Contributions from the botanical laboratory of the seed-con* 
trol station of Hamburg, V, <). lirK<uiAUi) (Hamburg: ir. Mauka 
Sbhnc, pp, r^njig* 1 ). — The present c<»ntnbution contains a state- 
ment relative to slight changes in the tariH* for examination of seed 
and in the <(uantit> reciuired for the average sani]>le. The method for 
])urity examination, especially of grass seed, is described at some length. 
The usual report is giv<‘ii of th<‘ station's (examination of seed for the 
previous year. 'Fiiere were 529 saiui>l(es of seed examined, requiring 
845 separate tests, a considerable increase ov(*r the pr(*vious year’s 
report. Examinations were made for dodder and the origin of clover 
seed. Th(*re is also a r(‘port of examinations made of several samples 
of Hour and of con(*eiitrated feeding stuffs. 

A bri(4' des<Tiption is given of the agricultural botanical cx|>eriment 
field of the station. 

Squirrel-tail grass, or wild barley, L. il. Pammei. {lotra Rta. 
JUd, oV), pp. ph. jign ,H), — Illustrated notes are given of 

Hordrum juhatum, ami its distribution throughout the State is men* 
tiomsl. Its pieseiUM* appears to have lieen knowui for more than a 
third of a (*entury, and now it is reporbnl from more than half the 
counties of the State. Notes are given on the germination and dissemi- 
nation of the se(‘d. On a(*count of its barbed awns and extended range 
this plant is considered one of the most ]>eniicion8 weeds in the State. 
Niiinerons autliors are <*ited as to the injury done to stock by the barbed 
awns, and (\s])ecial effort should be made to keep the plant from 
maturing. If (*ut while young it will make g(MHl hay, but when the 
awns have had time to mature it should not be fed. The author thiilke 
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fMre is on additional soarce of danger in the possibility of its spread- 
ing ftiugns diseases common to this and other species of grass. When 
its itdarious qualities are considered, its value as a forage plant is so 
ontweighed as to make it of little value. 

Chemical composition of squirrel-tail grass, J. B. Weems and 
W’. U. Heileman {Io\ra Sta. Hal. :i(), pp. :m, The authors 

give analyses of sampIeH of Jlordeum jubattm, cut at 3 diflerent stages 
of maturity. Based himui the dry matter the following results were 
obtained : 


JnntifnU of dry matter of squtrrel-iaU grass. 


riant 


Fat 


(Vurif 

prylein 


Crude 
hix r 


1 Nitroj«pn 
, free ex 
^ I raet 


* Aali. 


Yonnu . 
IklMltuni 
Mature .. 


Per cent 

Per (ent 

/Vi 

I*tr cent 

Per cent. 

tt 4'i 

24 91 

2i 07 

33 iU 

13. 11 

4 14 

15 07 

28 01 

39 .W 

12 08 

3 52 

V 04 

'4 08 ‘ 

42.00 

11.30 


Legislation against weeds, b. II. 1 )ewi;\ i r. S. Ikpi. Afir., JUri- 
mnn of Hotany lUil. J7, pp. hO). — The author dist•u.s^es the desirability 
of legislation for the eradication of weeds, and gives a table of wewls 
that are now jiroseribed liy enactment in some of the vaiious States 
having such laws. The essential itrovisions of a general State w<‘ed 
law are pointed out and a tentative form of law suggested. There are 
weed laws now in force in 25 States and Territories, and the te\t of the 
laws is given. Tlie following States and Ten itories have statutes rela- 
tive, to wee«l rejneNsion: .Vrii'ona, California, Conneetieut. Delaware, 
Illinois, Indiana, Iowa, Kansas, Kentueky, Maryland, Miehigan, ^Min- 
nesota, Missouri. Nebraska, New dersey, New York, Noith Dakota, 
Ohio, Oregon, I’emisylvania, South Dakota, W-rmont, Washington, 
West Virginia, and VViiw'onsiii. 

A new genniuation appaiatiia {(tedf rr. rorMt, und Jadq. /tq., U Ao. 

/r. «SMf, /). — Thirt ilcvict* of ,1 St;un»'*r ih (laiimnl to ho Hupcnoi tootliciNin that 
<*a<’h ftml i» Kept in a «cparat<‘ <(>mpaitnu*iit, and a disca^sed il is b.ii<h tan not 
comuinnicatf* tlu' tliseuHc to others mo leadily. 

Report of the Hollaud’e Seed>CoutioI Station, 1876-93, A. Lmtkknw {UoU 
land*H IMttS. Kql. Umhdhung Uondl.^ /.V07, pp. V report is ^iYen iiy the author 

of the A^ork done at tho Mcod-t ontrol Mtation at N.Adala. trom 187<> to ISlKh 

A liiHtorical sktdrh ia giAon of Heod lontrol, and the Htatioim in Sweden making «ueh 
teate are eminiernted. l{e]iortH aie gi\en t»f the tests of numerous samples as well as 
eultnral tests with various sainpleN of seed.— i. hoim. 

A eeed-germinatiou appaiatus, J. a an i>i:n Hkhoiu' and CAatEiKiN Olap, Trat.-, 
Lah, BonlrrSf fVest Flanders^ IS9i,pp. A?-;7,p/M.cn.— An apparatus especially designed 
for the testing of beet «eed, and supplied with genninatinp: beds of peat, sand, and 
other materials, and with a temperature regulator, is described aud illustrated. 

A poUtonoiia weed, J. II. Maiden ( igh <hiz. .V. ; (/v.W), JVo. :?,pp. 79, 

90, pi Notes aie given of the poison hemlock, Conium macuhium. 
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DISEASES 07 PLANTS. 

Field experiments with potatoes, B. 1>. {New Jersey 

Stas. Uul, 1 / A pp, 2(), Jigs. tl). • 

Synoims.-- \ repoit is i^ivoii njion fiold oxperiimmts iMindiudod for the rtJprvrtsion 
of the scab of Irish pbtatoea and the soil rot ot sweet potatoes. 

F].vperinintts trith Irish potatoes (pp. 3-12). — Thesi* experiments were 
conducted near Freeliold, !New Jersey, and at the colle/^e farm. At 
the first ]dace an acre was selected, havin;»* all portions as nearly alike 
as possible, and laid off into d series of 5 ]dats each. Lime at the rate 
of 300 bn. ])er acie, Ooweis of sulphur 000 lbs., manure, corrosive sub- 
limate 120 lbs., kainit 3,000 lbs., and sulphate of copper 300 lbs. were 
used upon tin* dilVerent ])lats in full, half, and quarter strengths. 

Except on tlie manure plats, the plants did not make a ^ood stand 
where the full amounts of the substances were use<I. Thus with cor- 
rosive sublimati^ and sulphate of copper Ihmi* was only 10 per cent 
and wuth kainit 23 })er cent of the normal j;row th. Where the half 
amounts were used tlie indications show'ed that the siibstanei^s were 
still applied in too f^rcat strength, while with the quarter strengths the 
stand was ])ra<‘ticall.> normal excejit wdien* the sulphate of (‘opjier was 
used. 

In the lime series the a\ (‘rage of the scab e\c(‘(Mled that of t he ch(‘cks 
as 00 to 47. Where sulphur was us(*d the ainonnt of scab was only 3 
per eciit. Tiie plats leceixiiig manuie averagt‘d 00 piu* (*ent of scab. 
Corrosive sublimate, kainit, and sulphate of ccqqier ludd the percentage 
of scab dowui to a low dc^give. The 3 minerals used had the power of 
diuiinishiiig the scab in the follow ing order: Sulphui, corrosive sub- 
limate, and sulphate of copiu r. The relativ(* piactical value of these 
dilferent substanc(*s must depend on the yield from tlie various plats 
where used, and it is shown that the full stnmgth failed to giv(? a yield 
eciua) to that of the check plats, 133 bu. per acn*. Wluue lialf the 
amounts were used tlieie was an iiicreasiHl stand of plants, a larger 
yi(dd, and less scab. The largest yield was siMuired from the plats 
receiving the maiiuiT, but 30 jier cent of the ]U’(xluct was sc,abb\ . The 
next largest > i(*Id was seciiri^d from th(‘ plat leccdving sulphur, where 
only 1 percent of the jiroduct showed the presmice of scab. Kainit 
gave a medium yield of ex(‘elleut (puility, lime following next with a 
considerable amount of scab. Jn the jilats riMadving quart(‘r amounts 
of the substanc(‘s tH) per cent of the iM)tato(‘s produci'd on the lime 
plats vveie badly scabbed, followed closidy by the plat receiving 
manure. The best plat, therefore, cousidering yield and freedom from 
scab, was one to whi<*h the sulphur was add(*d, follow'(‘d closely by cor- 
rosive sublimate and kainit, res])ectiveiy. In tlie plats where the seed 
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was tteated before planting corrosive sublimate gave better results 
than sulphur and kaiiiit, but the yield was somewhat less. Sulphate 
of copper was also effective in keeping down s(*abj but the yield was 
only about half tliat of the best plats. From the seed-treated experi- 
ments it appears that kainit, corrosive sublimate, and 8ul[)lnir are good 
for preventing scab. Taking all of the ex})<»rimenls, combining the 
soil with seed treatment, the best results were obtained with sulphur, 
follovred by kainit and eorr<)siv<‘ sublimate, respeiitively. 

The experiments on the college farm were conducted uxmn cabbage 
ground which had the i)r(‘\ ions year received large (juaiitities of lime, 
gas lime, kainit, and wood ashes, the object being to see if these sub- 
stances would have any etfeet n]M)n the crops and th(‘ scabbiness of 
the same. A portion of each plat received either corrosive subli- 
mate, Ilordeanx mixture, ammoniaeal eopi)er earl)ouate, or flowers of 
sulphur. 

Prom the standard of yield there was no evident advantage derived 
from the feitili/ers ap])lied the previous year or of the amounts used. 
The seed i»otaioes used were all somewhat scabbed. 

The results show that with the exception of belts no ]K)tatoes were 
free from s^*ab. In plat 1 when^ lime Mas used there Mas no difference 
ip tile amount of scab jiresent if eom]>ar<Hl Mith tlie intervening plat 
where seed had been soaked in double strength corrosive sublimate. 
The best results obtaiin*d in this plat Mere from the portion Mhieh 
received a soil treatment of corrosive sublimate. In xilat if 100 jier 
cent of scab Mas found except where Bordeaux mixture was applied, 
and there nearly a third of the potatoes Mere clean. The same Mas 
true ill plat 3, except mIicic ammoniac^al eoi^ier carbonate m’us ajixdied, 
Miiere IfO per cent of the [lotatoes M^ere free from s(‘ab. In xilat 4 the 
n^sults obtaineil from the others were repeated, except Mhere sulphur 
Mas used. Here the ])otatoes weie nearly fret* from scab and attnict- 
ive in every May, Lt*ss than 5 j>er cent of the potatoes M^ere seahliy, 
ainl all Mere marketable. 

This exi>eriment ui>on the collegia grounds eontirmed in a very 
emphatic manner the results obtained at Freehold, so far as the use 
of sulphur is eoiieeriu‘d. 

Experiments with sweet potatoes (pp. 13-20). — A pieet* of land M’as 
placed at the service of the station that Mas badly infested with soil 
rot of sweet potatoes, and upon m hich the ero]» of 1<S04 had completely 
failed. There M'en^ 0 series of plats in this held, 3 of them receiving 
fertilizers, namely lime, manure, and kainit. The 3 others alternating 
M'ith these received sulphur, corrosive sublimate, ainl sulphate of cop- 
per. At harvesting the jmtatoes of ea<h plat Mere iusjjected and 
assorti^d into those marked m itli soil rot and those showing no traces 
of it 
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Tbe average yield in pounds of clean and marked potatoes from the 
different plats is as follows : 

Effect of fcrtilhera and chemicals on noil rot. 



Lhne 

Sulphur 

Mamiro 

OorroHivo »u hit mate 

Kaiult 

bul]>bate of copiNjr . 
Check 


1 (doau. 

Marked. 

24 

21 

1 56 

22 

I 4 

25 


22 

' 8 

20 

1 

40 

1 » 

29 

1 




From these averages it will be seen that 2 of the (> series, namely, 
manure and kainit, ^^ave poorer results than the eheek plat. Of the 
4 which gave favorable results sulphur gave the highest yield of clean 
roots, followed closely by corrosive snblinial(‘. The ])otatoes from the 
sulidiur jdats Avere smooth and fair, free from scurf, cracks, and dis- 
tiguremeiits, A\hile the ojiimsife Avas true of those from the ct)rrosive 
sublimate plats. In addition the cost of the snlpliur is jiraetieally half 
that of the corrosive sublimafi‘. The limed jdals yielded large round 
roots. The manure ga\e inferior roots, while th(‘ cheek ]dats gaA'^o 
among the largest roots, but they Avere very rough and miu*h alfected 
with soil lot. 

Calculating the cost of application, where the least suljdnir is used 
the cost of the treatment Avould be ^^IS.To ])ei' acre, leaving $20 clear 
profit. The results of a single season, and that an unusually dry one, 
indicate that suljdmr and <’orrosive sublimate an* both eOicdeiit in 
preventing soil rot. 

The author’s conclusions an* as follows: 

‘*Mauur«* increases llic s<*al) an<l muI jot. I.iiuc increases the seal), hut diminishes 
the soil rot and tends tninake sweet ]M)tatoes loiunl. Kainit (liniiiiisbes the scab 
but increases the soil lot. Sulpliate of co]»]»cr dnninisbes ]>oth scab and soil rot. 
Corrosive sublimate diniinislics ;^n atl\ tin* scab ami soil rot. Sulplnu is, all things 
considered, the l»cst ri'inedv for the seah and soil lot tliat tin- experiments suggest. 

^^For the Irisli ])otatoctt it is suggcstnl that the tiow'ers of sulphur, costing 2 or 
3 cts. a jKMind, ho used with the fie.shly cut seed in the hoj»]K*r of the planting 
machine. 

“For sweet potatoes the siilploir iiiiglit he iiiix(‘d with r> times its hulk of fine 
earth, and a spoontul of tlie mixture plaee<l in the hill just before setting out the 
plant.*’ 

Upon the effect of barnyard manure and various compounds 
of sodium, calcium, and nitrogen upon the development of the 
potato scab, IJ. J. Whkelkr nud (1. M. Ti ckvai {Rhode IsUtnd Uta. 
RuL pp, Jifjn, (i ), — The tmthurH review^ the Avork of various 

stations relative to tlu* c.au.se and U*<*atmeut of iM>tat() S(*ab. The exper- 
iments here reported are in continuation of those reported in Bulletins 
20 and dO of the station (E. S. U., 5, p, 0, p. 900). The (comparative 
effects of ammonium sulphate and sodium nitrate show that ou a limed 
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Boil wJiioh already contains tlie fangus or which is especially adapted 
to its development nitrogen applied in the form of ammoiiium sulphate 
produced a crop containing less scab than wlien sodiiim nitrate was 
ein])loyed. In this re8j)ect the field tests confirmed the results obtained 
in 1894. 

Pot experiments were undertaken to as(*erlain the effe<*t of sodium 
chlorid, sodium carbonate, and oxalic acid upon the development of 
scab upon potatoes grown with the aid of barnyard mainire. Oxalic 
acid was selected for the i)ur}>oseof as<*ertaining if the acidity thus pro- 
duced would have a tendency to reduce th(‘ ]>ercentage of scab. The 
results of the ex]>eriim‘nts show that where sodium chlorid was used 
there was less scab than where barnyard manure was used alone. 
Where the sodium was sui>plicd in the form of the carbonate every 
tuber was more or less scabbed. Where the oxalic acid was eniifioyed 
there was less scab than where barnyard manure was used alone, and 
where it was used in eonnection with salt the total ])er<*entage of seal) 
was less than in any other case. 

Investigations upon the amount of scab ])r()(luced in (‘ase of suc- 
cessive crops of potato<‘s upon soil favorable and unfavorable to tlie 
development of the disease showed that tubers treated with corrosive 
sublimate and untreatiMl showed a greater amount of scab upon the 
limed plats than upon the unlimed ones, the difference amounting in 
some eases to KM) jku* cent. The results on the limed plat, where a mod- 
erate aimnint of contamination (‘xist<Ml, showed that a decided advantage 
accrued from the treatmmit of the tubers with <*orrosive sublimate, but 
where ])otat(M*s had been grown for the two preceding yi^ars and the 
soil was badly infected, notwithstanding the treatment, every tuber was 
so scabbe<l us to be untit for market. Sugar bt*ets grown between the 
potato rows in the limed soil were badly s(*abbe<l, indicating that the 
soil had been contaminated from the potato cro[> of the previous year. 
Upon unlimed jdats uiubu’ similar conditions beets w'(*re grown abso- 
lutely free from scab. This seems to indicate that tlie germs of the 
disease w hich had Ixhui introduced in eaeii case by the tubers had been 
rendered inca]»able of injury b> the lapse of time upon the iinliined plat. 

The effect of difierent fiirms of lime upon the development of scab 
was investigated, with the following results: Pots were given a fertil- 
izer composed of dried blood, so<Uum nitrate, muriate of potash, and 
dissolved boneblack, aftiu* wiiich the soil, lo which the lime had been 
previously added, was thoroughly mixed. The seed tubers used in 1895 
were badly scabbed and received no treatment, Air slai*ked lime, <*al 
cium cLIorid, ealeiiim sulphate, calcium <*arbonate, calcium oxalate, 
calcium acetate, and wH>od ashes w^ero tested. 
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From the foregfoing tabh^ it may be sc^eii that the inhneiice of the 
lime upon the development of scab depends ui>on the eombination in 
whkdi it exists in the soil. The prevailiiif? o])iuioii that wood ashes 
increase potato scab and land plaster does not affect it seems to be 
well founded. The land plaster is not as efficient in i)roinotin«: nitri- 
fication or renovating? add soils as some of the other forms of lime. 

Harnyard manure and an artificial fertilizer were tested to ascertain 
the etfect of barnyard manure upon the development of the si'ab. It 
was found that 70.5 per rent of the tubers in tin* jdat which received 
the artifieial fertilizer were free from seal) as eompared witli 11.9 per 
cent from the i)lat receiving the barnyard manure. 

Summarizing the author's conelusions, it ap[)ears that air-slaeked 
lime, wood ashes, calcium carbonate, <*alcium acetate, ami calcium oxal- 
ate ])romote scab to a high degree. Calcium chlorid, while injuring the 
plants, ])revent<‘d the scab. Land plaster was the only form of lime 
that neither injured the plants nor iin*reased tin* d(‘velopment of seal). 
Upon the acid soils of the station that have been ])arlly neutralized 
with air-slaeked lime, ammonium sul])hale ])roduce(l h*ss scab than 
sodium nitrate, (k)mmon salt reduced the ])ercentage of scab, and 
the use of seaweed as a fertilizer will probably secur<‘ the same results. 
Sodium carbonate acts the same as cah‘ium (*arbonate in promoting 
scab. Barnyard manure, owing to its alkalinity or b) the i)roduetion of 
carbonates from it, lias ])robably in and of itself incr(*ased tlie scab. 
f)xiilic> acid tended to reduce the amount of scab. In soil favorable to 
the seal) the fuiigns seems capable of inultii)lyiug iiide])(*inleut of the 
eoiitinual presence of potatoes or other root eroj)s; hence the danger of 
introducing the scab into such soils. The use of corrosive sublimate 
should bo resorted to wherever potatf)es are planted on such soils. By 
the use of the j)roper e,hemi(*al fertilizers it is )) 08 sib 1 e, to j»roduee jiota- 
tocs free from scab. The eJaim that soil has no effect upon the disease 
is unfounded. 


the use of ammonium Hiilpiiate, and probably muriate and siilpbateof potash, 
kaiiiit, and common salt in connection with dissolved phosphate rock, dissolved hone, 
or dissolved bonohlack, soils which now tend to produce scabliy tubers would prob- 
ably become less favorable to the disease. It is possible that a rational system of 
rotation of crops which would include no beets or otlier root crops, and perbai)S no 
cabbages, would also help to alleviate the condition on such soils/^ 
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Inflpotioii aicpdriment^ with club root qf turnips (huger and toe 
qiaeaBe), W. Sotvikrvh.i.k {Jour. Boy. Agh Soc. England^ $er. 6 
{JS9o), No.^f^pp. 7 19-759^ fign. 7 ). — Thin report is in continuation of a 
previous one upon the effe<5t of lime for the prevention of the club root 
of cruciferous plants (K. 8. 11., 0, j). 736). 

Kxi)eriinents were conducted to ascertain the result of infec’ting the 
croj) at various pericMls of growth. Infections of the soil were made 
the previous autumn, at the time of thinning, and 1 month later. In 
every case the turni])s were infected. When com])ared with the check 
plat, the plats receiving the infe(‘tion material in autumn or at the time 
of thinning were most affected, the total yi(‘ld of roots being consider- 
ably less than on the check ]dat. On the other hand, when infected 1 
month after thinning, while the roots were aflected, yet the weight of 
the ro<»ts was as 50 to 36 lbs. against the check, the presence of the 
fungus a])parently having stimulated a more vigorous growth. Numer- 
ous swellings of the fungus growth were observed high up on the roots 
ot the late inoculaled plants, from which the author concludes that the 
entraiu*e of 1h(‘ parasite is not only through the root hairs but it is able 
to ])enetrate througli tlie thick cuticle. 

The popular belief that wiriter working of the soil would destroy the 
fungus was investigated, and sueli treatment seenuMl to stimulate rather 
than <‘heek the disease. 

Experiments were conducted v\ith lime, gas lime, sulphiirie acid, 
sulphate of iron, sulphate of potash, sulphate of <*opper, bleaching 
powder, <*ansti(* soda, and caustic* })otash for the repression of the 
disease. The most favorable results as expressed in weight of crop 
followed the use of lime ami copper sul]>hate u]>on the jdats, followed 
by bleaching po\>der. Sul|)liurie acid, sulphate of iron, sidphate of 
potash, caustic soda, and caustic potash had absolutely no inlluence in 
checking the disease. On a<*count of the failure of caustic soda and 
]X)tash the author thinks the cft\H*t of the lime is <luc to some other 
factor than its alkalinity. In this he seems warranted, as copj)er sul- 
phate i)roved m*\t in value for repressing the disease. The author 
thinks from present indications promising results are to be e\i)e<'ted 
from preventive treatment of diseastxl lields and crops. 

Experiments on the treatment of peach rot and apple scab, 

F. T). (3ni0STEK (Delawarr Sfa, L dffms. 3). 

SiftiopftiH , — A report \h gi\eii upon the iiw' of BorUeauv mixture aiul copper ai^etute 
Holutiou for the Ireiitnient of ]H»ach Might ami rot, ami of UorUeanx mixture, to 
which Loudon ]>urp1e was added, for the ]»rcvcution of tqiple scab. 

In continuation of experiments begun in 1803, for the control of peach 
rot on early ])caches, a third series of e^perinnuits was conducted during 
the season of 1805, (he object of which was to test (1) the value of Bor- 
deaux mixture and copper a<*etate, (2) diOereut strengthsof these solu- 
tions, and (3) to test the value of from 2 to 6 applications of the fungi- 
cides. The plan of the exi)erimeut was to apply the fungicides (1) when 
the fruit buds begin to swell, (2) just before tliey open, (3) after the 
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petals had fallen, (4) when the fruit was about the size of peas^ (5) 
when the fruit had begun to color, and (6) about 2 weeks later. The 
fungicides were used in 3 different strengths, and with the exception 
of the first and second sprayings, every baiTel of Bordeatlx mixture 
received 3 oz. of Paris green. 

As a result of the sixth application of Bordeaux mixture the fruit 
was stained, but all traces were removed by dipping tlie fruit into a 
weak vinegar solution. The copper acetate solution did not stain the 
fruit. After every spraying many leaves dropped, and by the time of 
the sixth application the difference between the amount of foliage upon 
the sjn ayed and unsjjrayed trees was very evi<lent; however, the leaves 
remaining upon the sprayed trees hung on for more than 3 weeks later 
in the fall, thus securing a greater maturity of tlie wood. Thercwsultsof 
the experiments show that aptdicatious of ihmleaux mixture (copper 
sulphate (> lbs., lime 0 lbs., and water 43 gal.) or of the copper a(*etate 
solution (coi)per acetate solution H oz., water 45 gal.) reduced the 
amount of rot to about oiie-third of that on the unsprayed trees. Four 
applications gave nearly as good results. Tlierc was about tw ice as 
much rot for 2 sprayings as with 4 or 0. Half-strength copper acetate 
solution was too weak to be cfl*c<*tive. The (*ost of treatment need not 
exceed 2 cts. ])er tree, or 12 cts. per tree for the season’s api)li<*ation8. 

Comparisons aie made of the results of this yeaWs exfKniments with 
those of previous seasons, in wiiuii it is shown tliat 4, 5, or (> s]>rayings 
to be most etlicicnt should have 2 of them applied before the llow^er 
buds open. Wlicre but 2 were given, the best results followed the 
application of 1 before blooming and tlie other when the fruit w^as 
about half sized. 

General directhiiis are given for spraying peach trees, including w in- 
ter and early spring treatment. 

The experiments for the prevention of api)](‘ scab were comluctod 
to test the value of 1, 4, and 5 applications of Bordeaux mixture to 
whi(‘h 4 oz. Loudon ])nrple per barrel was added for every spraying 
exee])t th(‘ first. The formula for the Bordeaux mixture used was cop- 
l)er sulphate lbs., lime lbs, water 45 gal. The varieties of trees 
sprayed were Early Harvest, 8trawd)erry, and Winesap. The results 
as tabulated show’ that fi’om the Strawberry trees, a very susceptible 
variety, spra>ed 5 times, the production of first-grade fruit w^as more 
than double that from tn^es sprayed but once, and the seeorid-grade 
fruit was less than half that from the trees sprayed but once. i)Pthe 
other varieties tlie differences were less pronounce<I. The effect of 
spraying upon size and weight of fruit is graphically shown. 

General directions are given for the treatment of apple trees for the 
prevention of scab at a cost of about 10 cts. y)er tree for the season. The 
addition of arsenites to the fungicide is recommended as a pi*eventiV6 
agent against attacks of codling moth and other insects. 
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Treatment of currants and cherries to prevent spot diseases, 

L. H, PAiMfMEX^ and G. W* Carver {Iowa Hta. Bui 80^ pp. 280^301^ 
ph, 7 ). — The authors treated eurrants with Bordeaux mixture and amino- 
niacal <5opi>er carbonate for the repression of Verconpora angidata and 
JSeptoria rihin. Five appli(*ations were ^fiven, and tlie authors state 
that this number of ap])lications of Bordeaux mixture in an ordinary 
season is sufficient to prevent the leaf spot of botli red and white cur- 
rants. The aminoniacal coj»])er carbonate was not so etlicient and is 
not recommended. 

Several autliors are ciuoted as to the elihaeiM'V of fun^jicides in pre* 
ventin< 4 ’ the leaf spot {('i/Unflrospontan padi) of cherries in tlie nursery. 

The authors experimented witii Bordeaux mixture and aminoniacal 
copper carbonate for the repiession of this disease, r> apidications hav- 
ing been given tlie young trees. At tlie time of tln^ last spraying 
decided differences were apparent bet u ecu the sprayed and check 
trees. Bordeaux mixture is cou'-idmed a specific tor the prevention of 
this diseas(‘. Aminoniacal copper carbonate is less etlicient and injures 
the foliage to a considerable extent. 

Plant diseases in their relation to biological sciences, .1. IOt/ema-Bos 
(Ttjdschr. riantiiiziekt,^ 1 piu Ul r>J\ 

Concerning the woik of the Fiench phyto> pathological commission, F. 
Noack {ZU(ht\ /*ttafi:enkiauL f \«i. /, ////. J/- 'h — \ iv\ icw ol r«'< ent publica- 

tionH oil jilanl Uisoast^s duo to tiiiii»i, inso< t iji|uro-«, .oh] otImu djHtuiM'H is ^ivoii. 

A contribution to the study of CEdomyces lepioideus, P. A. sac c xiioo and 
<). Mahii Itlcu.o from Malphuiia, >, pp, KK pi. / », — A stnd\ of tins beet 

diHcatte is gn eu. 

Notes on cultuies of Exobasidia, H. M. bic n\io> ( /h>/. ilaz . ,1 .Vo. Sj 

pp. pi. /(.--From culture's of r.iohomdmm nn<nm and l\ <tu(h omtdiV the 

iintbor thinks the specieh <Oc ])iobibl\ idcuitieal 1 uitbei m\ e^tijj^ations aic^ to 
follow. 

A contiibutiou to the knowledge of Coleospoiium spp. and the pale xust 
of pines, (jJ. WwiNEK i/t'^chi. I‘fl(ttt;tnktuitk. t> \ Is \o. /. pp y /».— Notes are 
given of Pvndtrmunn pint on l*uu(s siilnnins and /'. mouioua. < oltospornim tsuiemonis^ 
(\ tiissilagniiH, (\ pilasitutf uiphrtifoo . <' nulampifu, f iumpanuln, (\ Honchif C. 
rantihiy and ('. i<ithalpnnfm. 

Root diseases in Now Zealand caused by Rosellinia ladiciperda, (i. Masskk 

{/iul. Pop. (lardvHs. /V'M, pp. pi. /). 

Introduction to the study of parasitic plants, H Si vi s ( hpl'^ihr. l^htnienzUkUy 

1 .Vo«. 7, pp. Jj- •/: J.pp Ipp. ;o--.s / o/n J4). 

Smut in bailey, W. Fxniu nn \.finn Uoo. if//. .Sfc / oqJoud^ nr. i, ' ilS!th)^Xo* 
pp. 14*1-/ Jig. 7 Describes tbe cause of the disease and letominends the hot- 
water treatment for its prevcuition. 

bn the spotting of the seed of Biassica spp, d IUi/cm v-Bos ^ hplsvhr. Plan- 
ienzirkt.y / ( As//,'7), \o. 7, pp. //V/,v 7>. 

The smut of grains and theii pievention, <•. Siaes {Pijdsihr. Planiittzkkt.y 1 

(/*V.7d). No». fy pp.Pf>-I^P; OfPp. /(U-J/J. fitfti. 

Investigations on some of the important agiicultural smuts, V, Uer/.bkhg 
(Inaug. Dm. I{a1U\ pp. M. 

The rusts of grain, (». I.ocuioiu (Landir, dahrh.y My pp. ab«. in IhL 

CenibLy (k’ (1890)y .\o. >>//. 
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Concerning rust fungi with reference to their 0BOidlal etages, P. Dietel 

(Fhra, ^ (7895), JVo. 2, pp. 394^04; aha. in BoU Centhl, 65 (4896), No. 5, pp. US, t44). 

Concerning the dry and wet rot of potatoes, A. Pixziooni (Nuovq hot. 

Jtal., 1896, p. 50; aha. in JTedwigia, 35 (1896), No. 1, Uepert., p. 24 ). — ^'fhe author says 
that tho dry rot of potatoes is due to FtiaiaiHtrium solani alone, while the wet rot is 
due to tho same fungus acting with various microorganisms. 

On the appearance of the *'Ameiicau early blight” of potatoes in Germany, 
P. SOKAUKU (ZUchr. Pjianzenkrank.^ 6 (1896), No. I, pp. 1-9, pi. 1). 

Concerning potato scab, (i. Staks (Tijdachr. Planienzuki.. i (1895), No. l,pp. 
19-^23, pi. 1). 

Concerning the development of the rice and millet smuts, (>. JltiKFKLi> (Hot. 
CenthJ., 65 (1896), No. i,pp. 97-108). — The author shows that instead of being related 
to Tilletia these arc capable of forming sclerotia and are relatc^l to the ergots. 

The sour rot of cane, F. A. F. (\ Went ( Med. Proef. Sta. Wcf^t Jura, No. 23, pp. 
1-6, pi. 1). — A disease that attacks the loaf sheath of sugar eane is deserihed. 

On the appearance of the West Indian rind fungus in Java, F. A. V. C. Went 
(Med. Proef. Sla. IVeat Java, No. 23, pp. 6-1 J). — The author discusses the possible 
identity of specimens <»f Midaucouiuiii with the M. nacdiari of the VVc.st Indies. 

Club root of turnips ((lard. Chron., ser. 19 (1890), No. /.s7, />. 33 j). 

The shot-hole fungus of the apricot (SeptoriacerasiiiaU Jr//, lour, ('apv Polonp, 
9(1896), No. 6, p. 135)! — Pojntlar description, wJth ieiiicdi(‘s. 

Concerning o’idium of the grape, J. l>t iofu (Zinehr. Pllauzeokronk., 6 (1896), 
No. 1, p. 57). — The author considers tlowers of hul]dtur as the best of the fungicides 
otfered as prevrmtiN es of the powdcr\ lllilde^^ of the grape. 

Diseases of the vine in Talca and Quirihue, Chile (J///. Ca:. N. s. ft ales, 7 
(1896), No. 1, pp. 96^-99). — Translaterl from Pot. Sov. Nat. Iqrn. ('hile. 

The larch disease ((lard. Chron.. ner. 3. 19 { 1896), \o. pp. 3h \ — Popular 

notes are given upon the sprearl of this rlisease ami ol tin* apparent immunity of 
eortaiu species to its attacks. 

Abnormal carnation flowers ( Jmr r. (lard., 17 ( 1896). So. 6 />/>. //.'». f Hi fign. i),-^ 
Notes on <*arnati<»n llowers in wliieh the petals are arUn'reut, <lne. it is tliought, to 
overmaniiring. 

Spraying to prevent apple and pear scab, S. M. Dunv iPnral \nr yorkcr,55 
(1896), No. Mil, p. 556), 

For the prevention of black rot in 1896, L. Diuntt ri y ( P\o{\. Apr. d PP., 25 
(2896), No. 14, pp, 365-367). — Snggestirutsaregiveii tor j)re\ ei)ti\e trruitmeiit of black 
rot of gra])e8. 

On the preparation of fungicides, 1.. l>K(a{riJ.\ (Prog. Agt. d tit., j5 (1896), 
No. 13, pp. 339-342, Jig. 1). — Directions are given for making Nurious fungicides. 

On the strength of copper solutions used as fungicides, L. Dei.rui.ly (Prog. 
Agr. et fit., J5 ( 1896), No. 13, p. 339). — The author thinks 2 per cent solutions of Bor- 
ilcanx mixtures suflieieutly strong tor most i-ases. Where this does not answer, II 
l»er cent solutions will suflice. 

The sulphate of copper in vine diseases (Agl. (laz. N. 8. tf ahn, 7 (/.s'.%), No. 2, 
pp. 100, 101 ). — Translated from Pal. Soc. Nat. Agriv. Chile. 

For the prevention of grape mildew in 1896, D. Fok\ {Prog. Agr. et fit., 25 
(1896), No. 13, pp. 337.378). — Suggestions are otl’ered for the prevention of grape 
mildew by means of fungicides. ♦ 

Mildiol as a protection against grape mildew, ,1. TMa’orii (Zlnehr. Pjtanzen* 
krank., 6 (1896), No. f, p. 57). — This snhstaiice is said to he interior to Hordeaus: 
mixture in I'onihating the ilowiiy mildew of the grape. It w'as found etfieient in 
destroying leaf lice ou ]>]ants, both indoors and out. 

Fowler’s solution for carnation rust, K. (1. Hill (Amer. Florid, 11 (1896), No. 
4(t8, pp. 942. 9i3 ). — Keiterates the sueeessfii] results that have followed his employ- 
ment of this met hod of <‘omhatiug the rust. 
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Fo^lurV pwlution for cam«tion rui^t, F. C. Stkwart ( 4»ici*. floiisi, n {ISSd), 
Ko, 40Syp, 94S)» — Tli© writer tliinks the uee of this solution of little value in pre- 
venting the disease. 

Ceres powder, Stk< u.ujh {SUchu, landw, Zt8(}ki\f 1896^ So, S, pp. 75-78). 

On the value of ceres powder {ZUclir, V flame nkranh., a {1890), So. i, p. 51 ), — 
This powder, whi<*h is said to he the sum© ns liver of sulphur, is <‘on8ider(*d as very 
edicieut for the }U*eveiitiou of smut in oats au<l harley. 


ENTOMOLOGY. 

The Mediterranean flour moth, W. (i. Johnson {Appen. to Xine- 
temth l{pt. of State Entomolopist of llUnois^ pp, ho, fi<j8. 7). — Tliis com- 
prises ail elaborate study of Epheatia liuvhnieJIa, and contains illuvstrated 
descriptive notes on the life history, habits, and ravages, with an 
account of exiieriments and juaclical efforts niad<^ to ]>revent dama^ies 
by it. 

The species w as first noti<M‘d in iiermany in 1877 and described in 
1879, since whicii time it lias spread over almost tin* whole world, 
apiiearinjr in Canada in 1881f, California in 1891i, and the eastern Tinted 
iStates in 189.“». The relationsliips of the insect are discussed, and it is 
believed to be a distinct species. Its ravajj^es appear to be confined to 
mills, wai‘ehons<»s, or other jdaees where wheat or dour is jiresent. Jt 
bleeds in laif^e numbers, Inningfroin 1 to b broods aiimially. The silk 
S[mn by the larva* uebs together dour and dust in masses of varying 
sizes, v\hich in mills rapidly aceuiuulate and clog the machinery. Kiee 
ami buckwheat products are preferreil by the larva*, but all eeieals are 
attacked. Extensive observations on the life history and rax ages of the 
inse«*t were earriinl on in ('alifornia, where the dour moth is a mOvSt 
destructive |»est, and arc noted at length. In badly infested mills the 
moths are present to the e\tent of many thousands in all parts nf the 
building, ami tin* larva* are fouml tbroughoiit the macliinery and iu 
every crack and aiigh* xxlieri* dour collects, ami especially in the spouts. 
Tlie larva* ami pupa* are attacked to some extent by tin* dour xveexdls 
(Tnbolium ferrapinrum and T. con fan a at ), and by tin* hymenoiderous 
parasite Hracon heheior. A iiumlitM* of mills have been juactically rid 
of the ])est by fumigating with sulphur and bisnljihid of carlion or by 
the aiiplieation of steam. Directions are given for the use of these 
remedies, lu the ease of sulphur all dour and grain should be removed, 
as the fumes vseriously depreciate the value of both the grain and dour. 
It is believed that by tlie <*ombiiied use of steam and suljihur, and also 
by*spraying with bisul[>hid of carbon, the j>est can be kept well in hand, 
but thorough nc.ss ami rcjieatcd efforts will be necessary. The use of 
exceeding ]>recautioiis to prexent tlie spread of the dour moth is most 
strongly urged. 

All extended bibliography of the luseet is appended. 

The San Jo86 scale and other destructive scale insects, J. A. 

Lintneh (BuL New York State Mmeum^ 3 (1895)^ No. J3j pp. ;^07-3O5j 
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pis. 7 ). — This bulletin gives general information in regard to scale insects 
and particular remarks on some of, the more destructive scale insects 
of the State of New York. Illustrated descriptive and life history 
notes are given on the apple tree bark hmse (Myfilaspis pomorum)^ 
scurfy bark louse {(Vnonastpis fur/nrits)^ ])ine leaf scale (C. pmifolii)j 
white scale (Aspidiofus wo//), maple tree scale (Pnlr>itHtria innumer- 
abills)^ I)lum tn^e scale {LfTtuiintn juplandisf)^ and Sail Jose scale 
(Aspidiotifff perfticiosns). 

The life history, distribution, and ravages of the San Jos4» scale are 
given at some extent, ehiedy eompiled from publications of this Depart- 
ment and various agrimiltural experiment stations. 

Several nurseries on Long Island were found to be infested by the 
pest, and stej)s Avere taken to induce the owners to rid their trees from 
the scale. It is believed that nearly all of the intested trees can be 
traced back to flie two New Jersey nurseries w her<* tin* insect was lirst 
introdu(*ed from California. 

A list of 28 food ])lants in Id natural botanical orders is given, 14 of 
the spec’ies atta(‘ked belonging to the order lbKsa<M‘a‘. Suggestions are 
made for tin* adoption of legislation in the Stat<‘ against the San Jose 
scale. 

The value of dittereiit iuNCcticides is <liseussed and formulas given 
for the preparation of w'hah* oil soapsuds, r<‘sin w'ash, potash wash, and 
hydrocyanic acid gas. Vs iiale oil soajisutis is pnd’erred as a winter 
w’ash and kerosene emulsion for summew. 

A bibliography of the species is given. 

Fourth report on the work of extermination of the gypsy 
moth, L. 11. Founrsii and (k II. Fkhnai.d (MdssffrhuHttts iState lid. 
A//r., Special lipt. >). — This deals with w'ork in 1891 ami 

contains the reiiorts of tin' committc^e of the State board in charge of 
gypsy moth woik, of tlie diiector of hHd work, and of the (mtomologist; 
a financial statement; and reports of J expert entomologists upon the 
pest. The methods of inspecting the trees and d<*stroying the eggs, 
caterpillars, impa*, and moths are described in more or less detail, and 
a list is given of 29 birds that have been seen to l‘e<‘d uism dilierent 
forms of the pest. 

Th(‘ moth has been apparently exterminated from 19 [daces formerly 
infested, but still remains in 22 citi<‘s and tow ns. A vigorous prosecu- 
tion of the w^ork of extermination is urged, and more extended appro- 
I)riatioiis for this [inrfiose are stated to be necessary. In 1894 nearly 
7,000,91)0 trees were inspeided, of which about 19,000 were found to Im 
infested by some form of the insect. It is stated that over 1,900,000 
caterjiillars, 90,000 ])upa*, 18,(M>0 moths, and 18,000 hatched and 94,000 
unhatehed egg clusters were destroyed by hand during the year. 
Over 600,000 trees were surroundeil with burlap to prevent the ascent 
of the female moth. 

The entomologist has been studying the inse<d enemies and paniaitea 
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of the gypsy moth and also has conducted a long series of experiments 
with different insecticides. 

The illustrations show didereut stages of the iiis(‘<?t’s life history and 
the defoliation a<*coini)lished by the pest. 

A new contagious insect disease {Eni. Sews, a (W95)y No. 10^ 
p.32i). — A brief abstnwt of an article by S. A. ForbesJ The disease 
is a baeteriAl one, discsovered in scpiash bu|L>s {Auasa iristis). The 
microorganism is motile, larger than HacUlus inseetoruni^ aihobit', and 
forms oval or fusiform colonies on agar, spreading as a radiate, thickish 
him. It multiplies freely in the blood of insects, killing the host in 
2 or 3 days, probably by means of a toxin. Insects <li]>ped into a 
watery infusion of an agar cultun* of this bacillus die in from 1 to (> 
minutes. Chinch bugs are infected by ex]K)sure to dead insects. It is 
believed that this disease will [irove ol‘ extreme value in lieldwork 
against ehiiieh bugs. 

The speculative method in entomology, It. Mi'.luolv {/.nt. Sfu. Loudon, f'rov. 

m,% n. pp. lii-lx nil). 

Hemaxk able work of insects, \V. TKriJ’V''r {('anaihau Lut,, Js {IS'^h), So. I, p. 
61), — NoftiH Hotno silk iiia<le th<‘ lurv.i* ot Lplnsha kuehiutllu. 

Recent experiments on the dimorphism of butterflies, A. Weismann (Xatur- 
wiHu. Ilaudifi han, 11 So, If, pp. IIJ 171), 

An experiment beating on the number of laival instars and the distinctness 
of larval and pupal instars iii Lepidoptexa, !'. A. ( a \i*mav ( / nt. Monthly May,, Jd 
ser., f (fS'ai), .\<t. 71 , pp. W-k'k — Uv \ an<*4l olloits wovo mi.uU* to retnd or 

lengthen the stage of Hj*ecies and ehange the leninal numhej of 

iitontlm. Htarvmg the larv.e of Lpofis lorntn and then ]rt‘ek\ leeding, a stage 
intermeiliate between the larval and pupal eonditnm was piodu<*ed 

Literature on defensive or repuguatoxial glands of insects, s ]*\( kaeo 

(New York Eni. Aee. Jour,, 4 \o. /, pp. 

Ambtosia, K. F. Smiiii ( \mv}. Sat,, to So. i > \ pp. .I\, ,>7'0.-'Soine notes, 

on the fuiiguH ftxal of X n leborus. 

Insect friends and foes, (\ Fi ia*i u i lyL (ia:. \, \(» :, pp. 

S6-4Kl,fitjH. 11). 

Beekeeping, A. {AyJ. Oac. \. a. Males, 7 \ , A’c^ f,pp- H-H). 

Castanea sativa as a honey plant, C\ A. M. I.indm \n ( Hot. ( tnthl , ^ . {lyo,)^ So. 
12, pp, 401-40 1). 

Flowersfoi honey, W. (invuAur ( Hard., 17 ( \o. t, , p. /w^.—A «h<»rt 
general niti(de on the subject, liu<lens, elo\ers. \eget ibleN, and tragr.int dowel's 
being reeoniinended. 

Paiasitesof poultry (insects and mites), F. V. Tmoiivin [Jour, [finttsh] Hd. 
Ayr,, 1806, Vo. 4, pp. 

The cheese skipper (Half, and t ouvtiy Htnt., m. (/s//n), i:i4, p. lOt ), — Life 

history and remedial notes on lUophila <<iau. 

On the appearance of Fidonia piniaiia, K\\rui dorstl. nuiunr. /Am-hr., 8 
(1806), No, 2, pp. 46-, 18). 

Contributions to the life history of Spilothyrus alcese (Hesperium mal va- 
rum), K. EcksTIUN (Zthckr, I*ftant:pnkranh., 6 { I8ft6), Vo. /, p/>, 17-10, fuj, /). 

Diploais pyrivora, AV. Cuvmp yHatd. i'hron,, 10(/yt6), So. 48J, p. iO (^). — Ilrietly 
diseitssi^ the life history of the pear midge, uinl suggests spraying the blossom iiig 
trees with soft soap, quassia chips, and rariH green in w ater. 


* Science, n. sor., 2 (18115), No. :18, pp. .‘175, :i7i> (K. S. R.. 7, p. 818). 
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op ^wo new ceciSomyids feeding op potp^oes end on ivy, P. Mapchal (BhI, 

J^oc, Ent. France^ iS90yPp. 97-100)*-— on Aaphondytia trdbuti and DaaynenmMafferi, 

Ravages of Dermestes vtilpinua in cork, W. Holland (Ent, News, 7 {1890)^ 
No, 8, p. 08), — T^rief notes on the presenc** of this beetle in an invoice of <*ork from 
Spain. Trejitin<*iit with carbon bisiiiphid is reroniniended. 

Heteronychus arator, S. 1). Bairstow {Agl. Jour. Cape Colony, 9 {lS90)y No, 4^ 
pp, 90, !f7). — ^Notes on this beetle attacking IiHlian com. 

Biological observations on Notoxns monocerus, E. Traizkt (BuL Sqc, Eni. 
JFranve, 1890, p. Several huinlred individuals were attracted to dead Hpecimens 

W Melo<‘. 

Aspidistra scale in California, T. 1). A. Cookkretj. (Carden and Foreni, n (IS90), 
No. 431, ]). JIS). — Note (»n Chionapin aspidistnv imported from «Tapan. 

The pernicious, or San Jos^, scale, W. M. M\si\ELL (J</?. f/a-r. N, S. Hales, 0 

(JS9J), Vo. /?, pp. SOS-SUJ) 

A new coccid from Texas, 'I'. IL A. (* 0 ( m iili l {Canadian Ent., JS {IS90), No, ,i, 
j). 83). — .tnlaeanpis Ivjeni^is is described as .a neu Kpecii*s. found o\>on Soph ora seeun- 
diftora. 

Observations on Coccidae, XIV, If. Nkusikad < Enf. Monthhf Mag., 3d net., 7 
{189ij), No. 7 jiji, ’"iT-OO ). — Notes oil ICpn'Hia /rajnni, Lanninm hit nheren latum, Lwan- 
opiti’S hrenrornir^, leerya trgypfiaca, and t'hionasjoH anpidiutra , 

The hibernations of aphides, ('. M. Weed (pHifehe, 7 {1890), So. 389, pp. :cc-30:. 
Jig. I ). — A general article (bviling with the life history of stneral American species. 
A number of forms spemi the Mimmer on trees and slinihs and tlie winter on her- 
bai'eourt plants. 'I’he eugs of some species are sloreil overwinter h,\ ants iii their 
galleries. 

Cicada septendecim, its mouth parts and terminal armor, .1.1). HvArr {.Inter. 
Monihhj Mivr. Jour., 17 {1890), 7\o. t, pp. 4'-81). 

On a probable explanation of an unverified observation lelative to the family 
Fulgoridse, \V. L. Disi an r ( Aw/, London, frans. I89'>, pj,. 1,'9~-4JJ). — 'fheir lumi- 
nosity is ])rohably due to that ot a parasitic organism. 

Coleoptera found with ants, III, U. V. W ic mivm {Ettyrhe, 7 i 1S9f>), \o. J9)^ pp, 
S70-373). 

On the longicorn coleoptera of the West India Islands, •('. . 1 . < J miav ( Ent, Soe. 
London, Tranu. ISIS), pp. 79-1 fO). 

Canadian hymenoptera, VII, W. 11. IfAUiMNiiToN (('nnadtan I.nt., /s (ISOO), No. 
8, pp. 75-80 ), — Notes on some sp(‘cics that wen* bred by the author. 

On some hop pests, F. V. Tin obald < Eni. Monthly Mag., .wr. ', 7 (/.s'w,), No. 75, 
pp, 00-03), — Brief notes oil the earwig ( For fiettla out ieut aria) eating the leaves, and 
a hemipter (Calororitf J'ulromaeulatns) sucking tlie sap. 

Insect friends and foes (Jgl. Caz. \. s. fl'ahu, 7 ( AVW), .Ve. 3. pp. 9ojr,^ jigs. 11 ). — 
The handed pumpkin beetle {Antovophora httaris), 2H-spotted ladybird { Eptlaehna 
38-piinviata), ami others. 

Peach insects, .1. B. Smith {Ent. Sews, 7 {189(,),No. i, pp. //yr-///).— Notes ou AViii- 
nina eJcHiosa, Aphis ptrsira-niger, and Conotrarhelun uinnphar. 

Insects injurious to pears, P. HinKriii {Jour. Agr. Erat., 00{tsiu,)^ /, No, 14, 
pp. 499-50 f, figs. l,i). 

Some enemies of the grape, If. Uiu net { Jour. Igr. Erat.. oo ( 1890), No. 10, pp, 856- 
80.3, pJ. /). 

A new enemy of the vine in Europe, P. Lesni- {Jour. Agr. Vrat., 00(1890), An. 10, 
p.S51 ), — Brief note on the im]»ortatioii of Margarodes ntium into Europe. 

Note on Margarodes vitium, V. Mayki' ( Hut. Sor. Ent. France, 1896, pp. 80, 81).— 
Remarks on its longevity and injury to grajie vines. 

Dangerous enemies of shade trees {Carden and Forest, 9 (18im), No.4J4,jtj), 141, 
143),— In addition to the natural enemies of trees, such as insects^ etiN, attention is 
called to unnecessary injuries from various causes. 



FOODS — ^AKiUAt PBODDCTION. 703 

On tlia oconrrenoa of oatorpillars on conifers during 1895, R, HAHTia {Forstl, 
naturw, ZUeh\, J? (1396)^ No, i?, pp, /i9-C>4), 

Concerning; the beech leaf gall mite (Cecldomyia fagi) J . liiTzicMA-llos ( Tijdnchr, • 
Phntenziektf 1 {189^), Xo. 5, pp. UJ-Urjign. 5). 

A gall of CoryluB tubulosa, K. Bauoni (iSoc. Hot. ItciL Hot. isur,,pp, 177, 278: ahn, 
in ZtBchr. Vftatizimkrank., (/cS'.%*), No. /, jrallw an^ ]»r(MlnctMl l>y Phyioptm 

cortjUigallarim. 

Three hostile engagements with bugs, F. Palmer ( tfurol ('alifornian, V.) 

No. If pp, J8^2/i ). — An arroinit of the uiethod and of fuinij^atin** orange trees 
with liydroeyanic-aeid ^as. 

Our household pests; aii account of the insect pests found in dwelling 
houses, E. A. Hi'TLER (/^o«do« : Longmans, pp. 

Injurious insects and plant diseases of Noiway in 1894, \V. M. S(’hoykx ( 
in yjHvhr. Vjlanzi-nkrank., (ASV^d), No. J. pp. 

Various methods of combating plant lice and allied insects, 1'.. Flki^c her 
(XtHchr. l[fiou:ihlrituk.. (i i/SIfd), \o. J.pp. 

Methods adopted in the Island of Elba to eradicate the phylloxera ( Hoi. Sov. 
Nur. Agr.: Affl. (ioz. N. 8!. /f 7 (As.o/;;, \o. J.p. Hit). 

On the use of laupenleim as a protection against the Russian cock chafer 
(Ottihl. gen. I'orxiw.f So. ,*>, pp. n.'-Wi). 

Combating injurious insects by means of their parasites, I. Kkassilshtsiuk 
(Profj. A(jr.(t I 1/., St (/<S’.%*), \«. 2 pp. J-SS t ritiral of the suhjeet. 

The hymeiiopterouB paiasite of the Augoumois moth, F. 11. Fiutilndk.v {Kni. 
NvH'Sf ? i289(>), So. If pp. lotif io7\. 


FOOBS-^AiriMAL PRODUCTION. 

Bacteria in British baked bread, J. LAWiiENt'EJlAMii/roN (/>/>. ;.\- 
repripfefi with mhtitwHH from The Laneit [lA)U(ton)^ Deeemher Sj , — 

Since (lnc^lioll whether brend is sterilized in the ordinary ]n*oeesses 
of bakin;; is rec<*ivin]n’ eonsitlerable attention, a iniinber of tlie more 
re<*ent ]MibJieations on the subject are cited by the author. 

British bread is repirded as of inferior (iuality,aml the need of tech- 
nioal education in bread b;ikiii.u* is insisted upon. 

Thrci* experiments in bread bakinjj: are reporttMl, Two inaximnm 
thermometers were inserted into the <*enter of each of ]oa\<‘s wei^jli- 
ing lbs., ii)a<le of “pure dough and yeast.” Tin* bread was baked 1 
lumr and Bo minutes in a gas oven at about Bob' F. 'Flie gas was then 
turned ofl*. One thernuwneter was quickly witlnlrauii Irom loaf I and 
found to registiu* 102^. The loaf was allowed to remain in the oven 
for 5^ hours to co()l. The second thermometer was tlnui found to reg- 
ister 21tP, /. c., during the “continuation and ecunjBetion of cooking 
there W'as a ris(» of Loaf 2 was cooled umler a specially con- 

structed insulator, and a rise of 7 ^ was observe<l in the center of the 
loaf during the (tompletion and continuation of cooking during cooling. 
Loaf 3 was allowed to<»ool in the kitcBien, and a rise of 14^'^ wuis observed. 

The corresponding rise in temperature in large Joints of meat is 
said to often exceed 3(P, provided the meat is allowed to cx>ol without 
being cut, 
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These facts, ac^cordiug to the author, have not been pointed out 
before. Jn explanation it is suggested that ‘^as the mass cools down 
a i>ortioii of the heat of* the crust of bread or the outside of the joint 
becomes absorbed by the interior.” The 2-i»onnd loaves, by baking 
and drying, and cooling for hours, lost o oz. in weight, or 15 per cent 

The flavor of bread, J. (tOodfkllow ( The Miller^ 27 ( /K9J), Xo. f^77^ 
pp, 67cS, 679.) — Tlie author in a i)opnlar arti(*le discusses some of the 
points which influence tlie liavor of bread. He considers the flavor 
to be due (1 ) to the ‘‘nature of the soluble <*onstituents of the bread, 
and (2) to the presence of bodies which are volatilized in the mouth 
and pass to the nose.'’ Aintuig the points noted are the eff'ect n])on 
the flavor of bread of physical condition of flour, flour from difl’erent 
wheats and different grades from the sann>> wheat, roller flours, and 
salt; the influence of fennentation ]»rodiiced by several sorts of yeasts; 
and tln^ etfeef i)rodu<*ed by the addition of malt extract, diastase 
extract, yeast, and yeast foods to bread. The effect of milk and fat 
on bread is also noted, and ‘•nutty*’ flavor is spoken of at some length. 

On the distribution of nitrogenous and mineral matter in 
bread, Hallaxd ((Unupt, Renfl., I‘J1 (/«V9 7), Xo. p/>. 7W~7(Ss; 
nerie Fran^aise, 11 (/s9.:;), Ao. IJl^pp. ?7 9-:^s/). — A <*onsidera)de num- 
ber of saniph's of ])r<‘ad v (Me analyz(‘d, and no apprcMMable ditferenco 
was found in the composition of the dry matter of the crust and crumb. 
The nitr()g(Mi and ash in (‘ach were praetieall.N the same. This is (con- 
trary to the opinion of some earlier investigators. The dry matter of 
tlH‘ birad did not difler materially in composition from the dry matter 
of tlui flour from which it was inad(\ If the eoiistituiMits of the flour 
undergo moditieatioii in baking the br(Mid, the change is so slight that 
it (ian not be det(‘ete(l. 

Bread made with skim milk and its digestibility by man, H. 

ItErLKSTElXER and W. 8 ptiik<; (Srhtreh, Molk. Xo, /9, /<s.9.7; abs, 
in Milch Zt<j,^ 'JI ( Xo, f^sr,), — IJivad, the i>rineipal artiele 

of di(^t of l.irge (‘lasses, is (bdieient in ju’otein and fat. Tlie authors 
re(*<nuineml that it be improved in this i(‘speef by making it with skim 
juilk instead of watei. If the cost must remain th(‘ same a somewhat 
eheaiier flour may be iis(m1. Experinieiits on the digestibility of skim- 
milk bread wer(c ma(l(c, and tlie results sIiowimI it to be very well 
assimilated. 

A cooking thermometer, d. LA\viiEN(JK-llAMiT/roN (p. /, j>/. /; 
reprinted from The Lancet {Londiftt)^ AS9*/, Jnne :iO ), — The author de- 
scrib(‘s a thermomet(M' [lartieuhirly suit(‘d for ex]ierinieutal and prac- 
ti(;al eook(My. The thennometer is mounted on a white poivelain stand 
with asipiare ba^e. Tin-, scale, also of white iiorecdain, is graduated 
from about 200 to 550 and th(‘. proper temp(^ratnre tor frying in 
oil, butter, lard, or fat, and for roasting or baking pastry, lish, and 
various meats is indicated. Tests made with several thermometers 
showed that the beat varied considerably in difl'ereiit parts of the oven. 
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Further coutributiou to the question of the influence of a food 
with acid characteristics on the organism, and more especially 
upon the skeleton, H. Wkiskk (Ztschr. pltynioh Chem,, 22 {1S95\ pp, 
595-005 ), — It Las been found that when herbivora, rabbits forinstance; 
are fed entirely upon oats they eat the food readily and ine.rease in 
weight for a time. Eventually, however, the animals die. The fact is 
explained as being due to tlie acid character of Ihe ash of the food and 
the sulphuric and j)hos]>horic acids j)rodu(*ed from tlie protein of the 
food by oxidation, ('arnivora possess the ability to regulate the for- 
mation of acid in the organism by the formation of ammonia, wliich 
neutralizes the a<*id. Ihnbivora lack this ]>o\\er. If calcium carbon- 
ate, magnesium carbonate, or similar salts are fed with the oats to an 
adult animal the animal thrives normally. With young animals calcium 
carbonate is the only salt vhicli seems to answer the pni jiose. VN'heu 
oats alone are fed tlu‘ total v eight of the skeleton is ](*ss than normal. 
The ])erc<*ntage. ofeu ganie matter in it is inereased and that of mineral 
matter is diminished. 

The value ofcaleium sulphate and ealcinm phos])hate when fed with 
oats was inv(‘stigaled in experiments wliieh wmi^ made with rabbits. 
Five animals weri‘ seleete<l, two of these being killed at once ami the 
skeletons analy/cMl. T\^o were fed for 4d days with oats and during 
this time (‘onsmiuMl an a\ erage of amlb.hl gm. oi’caleium sulphate 
])er day, resjM*eti\el;y . One rabbit was fed tor the same time on oats 
and eonsumed an average of (MU gm. of ealcinm jdiosphate ])er day. 
The rabbits were killed and the sLididons analyzed. 

In all eases the p<‘r<‘(‘ntage <d* organie and inorganie material was about 
the same. Tlu^ salts nine found to lia\e little if any value. 

The influence of light on animal metabolism ( J/f7c/i Ztff.y 24 
Wo. p. 7/7). — Tlie artich‘ is a somewhat extended commentary on 
and levicw of some leeiuit experiments. The following ])oints are 
brought out : 

Metabolism in animals is intliuuieed by light, as is shown by the taet 
that under the same <*onditions of nutrition man and animals ]iroduce 
niore<*arbon dioxid in light than in darkness. This indi<*ates increased 
iimlabolism. This fai t has reeeiv(‘<i practi<'al reeognilion. When it is 
desired to fatten animals they are not usually kept when* the light is 
bright. 

Weiske and (IratVenberger have recently investigated the iiroblem in 
experiments with rabbits. The animals were given the same ration for 
some time. They were then killed, and in every case it was found that 
the animals kept in the dark were fatter than those kei>t in the light. 
This fact was more not ic<*able with old than with young rabbits. It 
was also found that if th<‘ animals remained a long time in the dark 
the aceumulatioii of fat was not ])ro])ortional to the length of the 
experiment. Unfavorable symptoms were noticed. The blood dimin- 
ished in amount and also contained fewer red corpuscles. After a time 
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it would be !i%psBible for the animal to maintain a normal exiatetice. 
Jit is therefore liaised that the animals be given an abundani^eof light 
when it is desir^l^o liave liealthy normal animals, for hustanee, for 
breeding purposes sMid wlieii an active metabolism is desirable as in 
the case of milcli cows and draft animals. 

On the other hand when it is desired to fatten animals for a short 
period before slaiiglitering it would be of great practieal value to keep 
them in a stall which is more or less dark, and thus diminish the 
amount of metabolism and increase the flesh ami fat produced from a 
definite amount of food. The general eom lusion reached is that light 
increases and darkness diminishes metabolism. 

Experiments on the digestibility and nutritive value of pump* 
kin seed cake and buckwheat, A. Wk’ke and H. Wkiskk (Landiv. 
Vers. id {isor,) Xo. /~,7, 2>P- — In Poland, Hungary, and 

other localities an oil is exj>ressed from pumpkin seeds and the oil cake 
wbicih is left is used as a food for milch cows ami also for fattening cattle. 
The <*.attle are very fond of it . Buckwheat is used as a (‘oiiei nitrated feed- 
ing stiilf for swine, cattle, and sheeji. These two feeding stuff’s were 
selected for exjicriment as being among the ft‘W which bad been little 
investigated. The composition was found by analysis to be as follows: 


Componition of pumphiu-md ctihr and havka htai . 


Piuiipkin> liucK“ 
HW'd I'akc. u 


Protein 

Ethor oxti »<*t 

Crude liber 

Nitroffeii-lree extra<’t 
Aah 


• cetif 

}*fit cent. 

4;i. 75 

14 44 

2« 7K 

a. 20 

5 .M» 

10. 2S 

15.41 

«9 57 

8 17 

2. 45 


Three experiments were nnnie with 2 rnlhgrown sheep. In the first 
experiment, whicli lasted Id days, each animal was fed a ration consist- 
ing of 1,000 gm. of meadow hay. In this and the succeeding experi- 
ments the feCes were collected for 8 days. The a veragt‘ digestibility of 
the hay is given in the table below. The second ex]>eriinent, which 
lasttnl 10 days, was made with 1 animal. The ration consisted of 900 
gm. of meadow hay and 100 gm. of pumpkin-seed cake jxn* day. In the 
third ex[)eriiuent 1 sheep was fed for 14 days ami the other for 15 tlays a 
ration consisting of 800 gm. of liay and 20t) gm. of uiigronml buckwheat. 
Taking into account in each case the digcsti)>ility of the hay, the diges- 
tibility of the pum])kin seed cake ami of the buckwheat was calculated 
for the separate slicci), results being given in the following table: 

DujcHtibHity of pumpkin-seed cake and buckwheat. 


Meadow hay 

Pniupkin-Hi ed cake 
Buckwheat: 

Sheep No. 1 

Sheep No. 2 


Dry 

matter 

. 1 

Orpiiiif 

matter. 

Protein , 

Fat . 

1 

1 1 i 

Afth. 

' Per cent \ 

Per rent. 

J*er cent. ' 

Per rent. 

Per cent . ' Per cent. 

Per cent. 

-1 c:t 78 ; 

65.84 1 

56. 12 i 

61.42 

t 65. 20 I 6t). 40 

40.67 

1 811. 1.5 1 

1 88 55 

84 7;t j 

lot. 68 

; 118.70. 42 74 1 

56.19 

1 T4.22 

74. .55 

79 72 1 

92. 27 1 

40.21 1 77.56 

62.04 

-j 67.37 1 

67.65 1 

60,76 j 

108. 87 ! 

7. 94 74. 03 

50.9a 
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The coefficients of digestibility in several cases aM||plbnii(i to be 
greater than 100. This is explained as due to unavQpiable errors of 
observation. The Jfollowiwg conclusions were reinjliii: Pumpkin-seed 
cake is one of ilie very digestible feeding studs. All the nutrients of 
buckwheat except the crude fiber are very digestible, lloth foods are 
very valuable if not fed in too large quantities. The coi'‘fficient8 of 
digestibility here given are believed U} represent about the highest 
limit for these feeding stud's. 

The ventilation of cow stalls with warmed air, L. von Ttede- 
MANN {Die (ler Viehatiille mit ertrarmier Luft, Berlin: linger^ 

1895, />/>, 14, Juju, la ), — In these experiments the author intended to nse 
the motive power of the wind to produce tlie desired cliange of air, and 
to warm the ingoing current by taking some heat from the outgoing 
current. Illustrations are given to explajn the 5 <levi<*es emi)loyed, 
of which the author prefers the two following: (1) Aw'ooden flue, 40 
cm. s<piai*e iusitle, with a hood at the top and with 2 op])osit(‘ lateral 
openings 10 cm. by 40 cm. at botli toi» and bottom, was di\ ided through- 
out its length ])y a <liagonal partition of corrugated zim*. The upper 
openings were furnisiuMl with flaring or hop]M‘]*-sha])ed approaches. 
(2) In a square* w’oodcn flue, 20 cm. inside, w’as placed a zinc pi|>e 22 
cm. in diamet<‘r, extending from the bottom Just tlirough the hood of 
the flue. At tlie to[> were I lateral openings, 20.2 cm. by 20.2 cm., in 
the wooden flm* to admit the ingoing currtmts, and one at the bottom 
on the t)pi)OMte siele from tiiat on whi(*h the zinc ]>ipe entered. The 
upper openings had flaring approaches and were fitted w ith thin wcM)den 
trapdoors, hinged vertii ally at ou«‘ suh*. which would swing in against 
the ziue lujie to admit a eurreiit of air from without. These flues 
extemled abo\e theroof of (he building and a short distance below the 
ceiling of tin* stable*. In ea<*li d<‘N lee a eiirrent of air (‘iitenng one of 
the ujiper openings woubl be* eomlueted to the* stable below and force 
out a corn»sponding aimmnt e»f warm air through the othei division 
of the* flue, and, as the* tw'o e‘urvents were M*parate*d only by a thin 
metal partition, se)me ot the he*at of the outw’ard eurre*nt would be 
given oil te) the ingoing eurrent. The* lirst flue wa^ in a stable tl2A by 
by ll^j ft., e’outaining 18 eeiwsj the second was in a stable (52 J by 
by Ilf ft,, containing 22 e’ow^. 

Fivei series eif obNe*rvations were nyiele*, covering the follow ing points: 
The amount of ineoining and outgoing air, the temperature of the out- 
side air and of the air in the stalls at dilferent heights, the increase 
of temjierature of the ineoining air, and tlie moisture* content of the 
stable* air. 

The author found that on still days the warm air of the stable went 
out through all the divisions of the flues, its place being sup})lied by 
the cold air wiiieh came in about the doors and w indow s. Had all these 
spaces been closed the author thought the flues would have worked as 
intended. On windy days there was a rapid e*liange of air, but in the 
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flues tbe ir)comiug eurrcut was less than the outgoing current, due to 
the influx of cold air tlinmgh the cracks in the building. There was a 
very significant warming iip of the incoming (*old current by the heat 
given olf by the warm outgoing (‘urrent tlirougli the tliiii metal parti- 
tions. This was the more marked the greater the ditferen(*e between the 
outside and inside temperature. This rise* in temp<Taturo of the cold 
air, which Avas a direct sa\ing of heat, was from 5.2 to 14.4*^ (/. during 
the observations. The cooling oft* of the outgoing air caused a deposi- 
tion of the moisture in the ventilation flues. This passed into the gutter 
in the stable instead of in/|uriously wetting the walls and ceiling. 

The fresh aij* Avas still farther w armed by admitting it horizontally 
near the top of the slabh*, and thus allowing it to mi\ wdth the warm 
air at that height before it descended. 

Tlie author considers that, with a moderate wind, tlu‘ first flue 
described is sufticient to sni)ply at least 15 head of grown cattle with 
fresh air. 

Crossing improved breeds of swine with the common hogs of 
Florida ( (\S, Hrpt, Apr,, Uiayaii of Animal Indnsirif ('irridar — 

In reply to inquiries on the subject, 11, W, Furnas, s(*cretary of the 
Nebraska Hoard of Agri(*nltnre, statiMl brietly his ]'<‘snlts in crossing 
Florida lu)gs with im])rov<Hl breeds. .V ]>air of ^hazor backs” were 
proeured from Florida and the boar w’as<*rossed with a Red Dnrocsow. 
The SOW’S (»btained w'(‘re <‘ross(‘d wit h a Polaml (Miina boar, and thesow\s 
obtained this time wu‘r<‘ (‘lossed with a Yorkshire boar. The results of 
these experinumts w ere considered \ ery satisihetorA . Tin* mixed breed 
SAvine furnished exeellent meat and Avere Aery healthy. They Avere 
apparently rnggcMl enough to resist dis(Mse. The good jjiialities of the 
meat of Florida hogs aammo also found in the cross ))reeds. 

*^Aftor the liist cross those Iiogslntten as luiiiils .nid « lieaj)l,\ aw any breedH. 

Ex]»ert8, Irom ji iiiai ket standpoint, woiiJ<l Imd them w.inting in si/o of ham, not 
noticeable in Hi*eond and third Mossing. Si/e of animal in lirst eioss might be 
objectionable, >et they iiin np to 2tK) and 200 lbs. ipiieKly and i-benjih . 1 inniketed 

a first-croHS barrow’ at 1(5 months (dd at ISO lbs on toot.” 

Feeding wheat to hogs, W. J. Stiijaian ( Wonhiiiolon Sfo. Uni. IG, 

pp. Ul). 

Synojms . — Tests w'ere made on feeding wdieat prepaied in ,"> different ways. The 
best i(*8ults w(*re olUained with iraekyd wheat ilr\ autl hole wheat soaked. 

Thirteen grade Voland (3liina ami grade Ihukshin* pigs, av<*raging 
197^ lbs. in Aveight, Avere divith^d into 5 lots of A each and 1 lot of 4. 
A coini)arison Avas made of Avhoh* wheat fed dry ami soaked for 12 
hours, cracked Avheat f(‘d dry and soaked for 12 hours, ami sheaf 
wheat. The dry and soaked craeketl A\heat was fed io A lots, the 
other rations to 2 lots. The animals Averc ahAuiys f<Ml ad lihitmn. Each 
lot Avas placed in a jien containing about 4 sipiarc rods and having a 
slielter. The ])eriods A\u»re of 15 days’ dnral ion. Tliewlieat used in 
these experiments was badly afteeted Avith stinking smut, but although 
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Booie of the pigs were affected with a cough before the experiment this 
soon stopped and they remained in good healtli. 

Tlie average gam per liead and the gam per bushel of wlieat eaten 
are given in the following table* 
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pound W hcMt at I’M cts a hnsln 1 piodino^poik at i cost ol J cis i jiouinl 

Fig-feeding experiments with wheat, Kafir corn, and cotton 
seed, C. (iK(»R(,ks()>i, F. (\ Ikuiris, and 1>. 11. Oiis {hansait Sta. 
Bui. 5{,pp. lOi-lUj. 

*1 ho ipieHtions stiiduMl wire (1) the rcdatnc' \ dm ot wheat, <oin, and 
rod Kalir coin lor lattonin^ (2) the < flee t of cotton seed meal, aud (d) 

cvoinparison ol <orn meal and ^loiind win at with a mi\tni< ot both as a tood toi 
>oung]Mj?s, Tho pi iiicip il c oin liisionsic*achod aici(l) that k d Kahrcoin though 
vnhiahlo is not eipial to wluuit oi <oiu, (J) cotton schhI nu*il is poisonous it led 
for anv lonsideiablo b ngth ot tinn, and (3) a niivtnio ot whoat and coin iiifcal 
isbnitoi than oitlmr lugtodient alone. 
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KXPEKJMEIfT STATION BECOED. 


The experiments were divided into 3 series, and were made dnring 
winter; 133 l^olaiid-China and Berkshire pigs were used, and they were 
confined in a pi^jrgery which was cold and dark. 

Series 1 , — The ol)je<*t in this series was to test the relative fee<ling 
value of red Kafir corn meal, corn meal, and ground wheat. Twelve 
l)igs about 8 months ohi, and which had been on pasture tlie previous 
summer, with little grain, were divided into 3 equal lots, and each lug 
placed in a separate pcui and fed separately. Lot 1 had red Kafir corn 
meal, lot 2 corn meal, and lot 3 ground wheat, ad lihHmn, The trial 
lasted from J)e(*ember 27 to JVIarch 14, 77 days. At the conclusion the 
l)igs WHTC in fin(‘ marketable comlition. 

In the following table the average results are given; 

CompariHon of hajir eoin^ ioru, and wheat, all giounil,Joi pt(ffi. 


1 

Lot 

(limn 


A\t ia;:< 
ol 

aiiiiiuiH tit 

A\cr}ij;o 

amount 

ot 

VMTllliO 1 
(laih 

^ tiraiii 
emen jinr 
jioniiil 





oiiti n 

1 

ot 

~ 1 

1 

IUmI K.iln < OTH iiu.il 


Poumt* 

1*51 

PouiKls 
54'. 1 

I'fUliKh 

1 I <7 

Pounds 
f> If) 


(ori)iiuul 


r»2 

57 1 5 

1 70 i 

4 38 

,1 

( lUMind wlu It 

. . 

ItO 1 

2 

1 78 

4 11 


Tlie conclusions draw^n are that the red Kafir corn w as the h^ast efiect- 
ive food andwh(*at the moat effective, (*orn being neaily as good as 
wheat. But in tlfc evperiinenters’ oiiinion led Kafir corn is a valuable 
gram w’cll suited to fattening. They insist that the kernels be finely 
ground, otherw ise a considerable "portion is not digestible, siiu'C the 
grains are ver> hard. 

Series /J, — The object in this series was to determine tln‘ effects of 
cotton seed meal af> a food for young pigs, and also to compare i'orn 
meal and wdieat with a mixture of both. Jn the first tiial t small pigs 
were fed a ration consisting of /, corn meal and /, cotton seed meal. It 
had been found that tlK\> would not eat a ration of fj corn meal and 
cotton seed meal. They did not ajipear to relish the food at first, but 
be<*ame reconciled to it after a time. Before the exjiiratitin of fi weeks 
the pigs had all died. Though drowsy, tliey were all aiiparently in 
good health until a few <lays before deatli. One of the symptoms of 
the short illness was coughing. An examination showed that death 
was line in (^ach case to congestion and iiifiammation of the intestines, 
lungs, and heart. 

The second experiment in series 2 w^as a continuation of the first, 
and was made with 2 sows. The ration <‘onsisted of ^ corn meal and J 
cotton seed meal. The sows continued to gain for 45 days on this diet 
and showed no symptoms of disease. The experiment was then discon- 
tinued. In the authors’ opinion this experiment shows that cotton seed 
meal (*an be used to advantage for short periods in feeding liogs for the 
market. 
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In experiments 3, 4, and 5 of series 2 the feed was corn meal, com 
meal and ground wheat in equal [>arts, and ground wheat, respectively* 
There were 4 animals in experiments 3 and 4 and 3 animals in experi- 
ment 5. The time was 112 days. 

None of the gains were considered very satisfacitory; several pigs, 
indeed, did very ]u)oily. The average daily gain on corn meal was 0.38 
lb., on corn meal and ground wheat 0.15 lb., and on ground wheat 
0.421b. 

The conclusion reached is that a mixture of e<iual ])arts of corn meal 
and grouml wheat proved a better feed than either wheat or corn alone, 
and wheat is considered better than corn. Tlio poor gains made are 
attributed to the monotonous diet and coiitinemeiit which were con- 
ditions incident to the experiment. 

Series 5. — Tlu object was to determine the effect (»f (ceding cotton- 
seed meal. Two experiments were niadts in each case with 3 ani- 
mals selected from thostmsed in series 2. Tln‘ animals were all runts. 
In the first e\[>eriment the ration consisted of ^ cotton seed meal and 
‘^coni meal. In the se<*ond it consisted of equal parts of cotton seed 
meal and corn meal. Tin' other conditions were the same as iii series 
2, The animals began to improve immediately on tliis diet and made 
excellent gains. The good results, however, were not permaueut, for 
on tin' 45th da> I of tin' animals in ex]K‘iinn‘nt 2 died and on the 5()th 
day tln*re was only 1 pig remaining in eaidi of the 2 lots. Examina- 
tion showed that death was due to the same causes aS in series 2. The 
experiments w<'re tlu'iefore diseontinueil and the 2 j)igs turued out to 
green fet'd. This change w as made with a view to ascertaining whether 
the poison from eottoii seed feeding was <*umulative and wouhl remain 
after a change of ft'cd. That it was not of this nature was shown by 
the fact that the animals recovered good health ainl never afterwards 
showed the slightest symptoms of disease. 

In the first e\p<*riim‘nt the average daily gain was 0.14 Ib., andiii 
tbe sce^uid 0.75 lb. 

The eoneliisioii reached was that it is not sab' to feed cotton seed 
meal except for a short time. The bad effects are noticed even wlu*u it 
is fed ill small quantities. For a short time tbe bogs made very rapid 
growth, and therefore tlu^ e\|K'rimenters (‘oneiude that cotton-seed 
meal may be fed for a short time witli the best n'sults, provided the 
fccHl is elianged before symptoms of ill healtli aiipear. A herd of steers 
had been fed during the winter with eotton-seed meal from the same 
lot which was used in this experiment. A lot of hogs ran with the 
steers and had all died in the course of 0 or 7 weeks. No attempt was 
made in any of these ex]>eriments to dettM inine the nature of the poisou 
from the (iotbm-seed meal. 

Wiater rations for horses; grain rations for work horses, J. H, 

SHEpperd (Aorf/^ Dakota Sta. But,:,^0,pp. 137^15 i ), — Experiments made 
with B horses and 4 mules on the comparative value of different rations* 
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EXPERIMENT STATION RECORD* 


The animals were divided into 4 uniform lots containing 2 horses and 1 
mule eacli. All the animals were given goo<l care and comfortable 
quarters. The amount of food eaten, gaiifs made, and work done are 
tabulated for each lot and each animal. 

Oat straw as rough fiWiL — For .‘10 days lots 1 and 3 were led grain and 
prairie hay and lots 2 and 4 grain and oat straw, the rations being 
reversed for the following 30 days. The grain for lots 1 and 2 \vas oats 
and for lots 3 and 4 a mixture of equal weights of bran ainl sborts. 
All the animals i)eribrmed a moderate amount of work. 

The tinan(‘ial statements are based on oats at 25 els. per busbel, and 
bran and shorts at $12, hay (prairie) $5, and straw $1 per ton. 

The eonelusion is reached that horst^s at light work can be main- 
tained on straw, i)rovided sutheient grain is fed. At the above i)riee8 
the straw ration was tluMdieaper. ‘*lt requires more careful fee<ling 
to keep the horses in good coinlition on a straw ration, as the quantity 
of gram the dilferent ones will require ditVeii* more than when hay is 
fed.” 

Oats rs. bran and shorts , — Four experiments \\ere made. In the first 
experiment all 1 lots were used and tlie tiirn^ was 90 dH;ys. The work 
done \^ as (]uite severe. In the second experiment only 3 lots were used, 
and in the third and lourtli experiments 2 lots were nse<l. Each of the 
latter 3 experiments lasted 4 weeks, and the work done was moderate. 
For a time eertam of tli(‘ lots were fed a ration consisting of oats and 
hay, and the remaining lots bran, shorts, and hay. Tlien the lations of 
the lots were reversed. The w^ork was th<‘ same for the lots <‘omi)aie(l. 

Though the results varied somewhat in tin* individual experiments, 
on the whole little ditference w^as shown in the f(‘eding value of the 2 
rations. The author’s conclusion is that bran and shorts in equal pro- 
portion are practically eciual to oats. 

Wheat as a horse feed , — One lot was fed unground wdieat for 1 weeks. 
The average amount consumed w as 584 lbs., gain in weight 15 lbs,, and 
work done 194 hours. The grain was poorly digested, ami the author 
concludes that it is not desirable to feed w h<*at alone as a grain ration. 

Wheats bran, and shorts rs, bran and shorts , — Two lots w ere used iu 
this experiment, which covered 4 |>eriods of 4 weeks each. In the first 
and third i)eriod 1 lot was given a ration of eijual parts by weight of 
bran, wheat, and shorts ami the other a ration of ecpial parts of bran 
and shorts. In ])criods 2 and 4 the rations were reversed. 

The conclusion is reached that no advontag<‘ is gaine<l by adding 
wheat to a ration consisting of bran and sliorts. 

Oats vs, bran and ground wheat . — One lot was used iu this exi)eriment, 
wTiich covered I periods of 4 weeks each. In periods 1 and 3 the ration 
consisted of oats and hay and iu periods 2 and 4 of a mixture of I part 
by weight of bran and 2 iiarts of ground wheat, with liay. 

The conclusion is reacdied that ground wheat and bran is a better 
ration for horses at light work than whole oats. 
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Food investigations and publications, VV. (). Atwatku and C. D. \Vooi>8 ((/on- 
neciimi Storm Situ Hnl, 1^^ pp, /())* — The ptirpOBo of this article is to show what ia 
meant hy food iiivostijjation, to^^ivo brietly wonie <»f the results already obtained, 
and to point out lines which need further research. Tlic work at present in projirreas 
with the respiration ealorinietcr, dietary studies, and other food investigations 
under the supervision of this Dejairtincnt are brietly described. 

Japanese lilies as ai*ticles of food and commerce, J. Xitouk ( Harden and Foreetf 
10 So, pp, 1!^ Id), — 'I'he t'dible lilies are discussed in a ^topular article. 

A uuinber of the more palatable varieties aio nieiitjoned and an analysis is gi>en. 

Analysis and comments on Quaker oats (//«c/o. ^sahr. / at emu eh. and llt/g., 10 
(1890)f p, lid ). — An analysis of (Quaker oats by A. Mnita is ic])orted. 

On a sample of lice over a century old, lUu \m> {('ompt. Uend.^ 1 (AS56’), Slo. 

11% pp> SIS; ahn. ‘ni Her, Sn.,Hei. /, Sn. Jh, p. do ;). — Several analyses 

ot tlio old rice ston d in Cochin (‘hma since 17K“i and of new i iis* are reported, which 
show that the princi]»al dillcicncc bet ween the two is due to the disappearanee of 
the fat in the old rice, tlie acnlity renianiing unchangi d. 

Flour from the soighumsb, 1'. I>. ConruN [('nit. and ('ountrii (hut., hO (ISUO), So, 
SJdlj p. JOi ). — In a n<»le the author st.it<s that < onsidt^rable tlonr is being greumd 
from Katir eorn in Kansas. 'I'lie Hour is eonsuleied \eiy desit able for rolls and 
eukes, hut not .so (U'siralde ter bread, fiiiprov eiiients in milling are awaited. 

Bread, J. K.iKNM:ia’i> ( Iliadl. ( hnsttanin. Halim) and Jiill, lyd't; rent iveil in Jour. 
Una., :•! ' tS9( ), p. Idtn - I lu* hook is s:iul to he a n er\ eoinjdcte monograph on the 
subject. 'I'hen an* eli.ipl* i on < cieals ami llonr. baking ol biead, and hygiene of 
baking. 

Bread baked until dry, L. 1 .. M(»i iiin \,hid. A)ji\, >n {is'n, . \o. pp. J/, Jo). — 
A qUK K process at li.ilung bn ad is des< iihed w hu h imikes th(‘ bread di*} and in the 
author’s opinion more palatable and iligesiihle. 

Determination of the baking quality of floux and of the admixtures of parts 
of seed coats and geims capable of uijming the qualit 5 % A. (/IUaui) [('ompt. 
f<e)id.. t.‘l { p/». ^ -s#. rile \arions parts of tlie hian were separated 

from the g»*rm and e\anum‘d w ith a mici«»seu]>e. Somc> of these ])ioduct> an* harni- 
les.s and ot liters injure the lla\oi of the hiead. A table is given showing the }»roput- 
tion of bran impiiiilies in srveial soils ot lloiii. 

On the value of steiilized milk as food {(fmiuan I tr. (tndtn). Unkt*. Landbomv- 
tahooly s [ .Non, ''(f. pp. Of, pp. /s .7 ‘ — A siinimai> of the subject quoting 

the work of u number of autluas. 

The value of meats as foods, K. !l, ('inn'LM»i*.N [Ilni. and Utpi. (ta:.. IJ[/yju)f 
Sou. df pp. I H~t df; /, pp. 10 f- :<> i \ ~ \\\ a leelniv di Jiveied .it the Trait Institute in 
Hrookl.Mi the antlior rev iew e<l tin* snhje<*t and shows whv meat is a valiiuhle and 
desirable food for man. 

Horseflesh as food, ,1. IX'^kk (Jour. I andu.. i , So. /, pp. d40~ddS ). — The 

article includes an histoiieal aceoniit ot the nst* of lioisoliesli lor food, statistics, 
and a disiuisslon of its value. 

Hospital diet, K. If. IvKUiaUUs ( hm). hitilun Map,, d .Vo. pp. dl^Jd ). — 

The dietary best suited to hospital ]>afients is disi ussimI and suggestions are otVered. 

The food of the Japanese, M. H. \nii. i Iwo/. Adc/oa Map., d [/yja), So. 1, pp, 
S^lO ). — The dielai\N of the Japanese i.s di8eus.sed in a popular article. Some of the 
Japanese foods are desi'rihed in detail. 

Analyses of chicory and coffee, I). (hiisi'o (Hap. /Var. lab. Etat. 1S94% 

pp.l9, iff/).-— 'file food eonstitueiits of roasted ehieor,> ami food ami fertilizing constit- 
uents of coffee are reporliMl. In ease of the latter the amounts of fertilizing miitler 
removed by a crop are enlcnlatt-d. 

The pure food question in Pennsylvania, I... Wkli-s (Vennsplrania Jhpi. Agr. 
But, d, p/>, J?).— The bulletin inelmles an article b^ H. Leif man on food colors and 
food preservatives j also mun> oOieial amilyse.s of fooils and food products from the 
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State of Ohio; and mueh information of a legal nature concerning the adulteration 
of food in Pennsylvania. 

The use and abuse of condiments, J. H. Kgbbht (Diet, and Byg. Oaz., 1% {7896), 
2^0, 5, pp, 285 j 286). — A popular article on the subject. 

The feeding value of ensiled sugar-beet diffusion residue, A. B&loiioubbk 
{Abu. in Chem. Ztg., 20 {1896), No. 28, Reperi., p. Range in composition of 

material after ensiling 6 months. 

The physiology of the carbohydrates, F. W. Pavy {London: J. A. Churchill, 
1895, pp. X VI, 141). — This book is a reidy to Paton’s criticism of Pavy 's earlier 
work on this subject. 

Metabolism experiment on sheep with a Pettenkofer respiration appara- 
tus, F. Lehmann (Jour. Chnn. Soe^, 1896, Apr., p. 1*61). 

The variation in nitrogen excretion in the urine after eating, It. T.scht.enoff 
{Cor.- lU. Schweiz. Aerzte, 1896; ahs. in Chem. Ztg., 2() (1896), No. 21, llvperi., p. 67 ). — 
The author iinda that the excretion of nitrogen in the urine after eating liears a 
definite relation to the amount absorbed in the digeslive tract. The hourly deter- 
mination of the nitrogen in the urine furnishes information coiiceniiiig the amount 
ab.sorbed in the stomach and the intestines. Absorption iii health ami disease, when 
peptone and meat are consumed, is discussed. 

Slaughter tests with cattle, I). Mariixy (Mitt. d(ut. landw. ties., 1896, Xo. i, 
pp. 28, 29). — The test im luded 27 Shoi thorn, 2S Simimui thaler, and 28 Holland steers. 
No diflerences peculiar to either breed \Aere found. In oa<*h breeil some gave better 
results than others on the same feed. Oii the si/e of tlie ]>art8 of the body, the live 
weight, the dead eight, and the eights of the separate paits, the author says the 
test gives iiifoiinatiou with a eoiuideteness aud uniformity not iieietofoie attained. 

Ceylon’s little oxen (Indian Agr., Jl{189fi), Xo. l,p.57). — Anaci'oiintof a dimin- 
utive breed of cattle used lor express purpostis in (’e.\ Ion. The height ne^ er exceeds 
30 in. The weight of a spoiumeii 22 in. high vas a little over Ihs. They have 
been known to travel 100 miles in a <lay and night without food or water. 

Hygiene of domestic animals in milk production, (\ J’xiii.s {llggu-ne des uai- 
maiix domestiques dans la producUon du lait. J^aris: Masson, lS9h, pp. .Hi). 

Hog raising, T. liVTLVAi (Mississippi Sta. Jhil. pp. ).— This is a iiopu- 

lar article dealing with hrci'ils, s<*lo<*tion <»f stock, <‘are, and fe(‘dmg. A ii umber of 
breeds are described ami the mo.st frequent objections eiiuraerateil. 'I’he selection 
of breeding stock, eaie and uianagement of the boar and brtioil sow, care of the pigH, 
feeiliiig of breeding animals, pork production, and hog eholeni are diseusscul at some 
length. The author urges the importam*o of using improved hrec<l8 of hogs and of 
better methods of care. 

Winter feeding, with especial reference to the influence of the principal 
feeding stuffs and a consideration of which fodders furnish the necessary 
nutrients most cheaply, H. (iUAFE {Zlschr. landw. l er. Hessen, 1895, Xo. 52, pp. 
425-427; 1896, Nos. 1, pp. 3, 4; 2, pp. 11-12; 2, pp. 19^12; 4, pp. 27-19; •>, pp. 38, 39; 6, 
pp, 47-49; 7, pp. 5,'y, 56; 8, pp. (i8, 69). — A popular arti< 1« on the subject. 

Poisoning fish ponds, P. Zipsy {Jour. Agr. Prat., 6u (1896), Ao. 8,pp. 292, 2$3). 

VETEEINAKY SCIENCE AND PRACTICE. 

Investigation of bovine tuberculosis, M. Stalker and W. B. 
Niles {Iowa l^ta, Bui. 729.^ pp. ph, 5). — This bulletin presents, 

in a popular manner, information on tlie subjeet of tuberculosis, cliiefly 
in reference to cattle, conclusions drawn from tests and experiments 
made at the station, and tables slioviiiji^ the temperature records of a 
large number of tuberculin injections. The nature of tuberculosis is 
biiefly discussed, the tuberculin test explained, and the method of 
it detailed. The results of experiments made at various agri* 
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cnltural experiment stations and by the Bureau of Animal Industry of 
this Department are brieiiy HunimHrize<l, and the uncertainty of tests 
other than that by means of tuberculin, such as the milk test and 
physical examinatioji, is insisted upon. 

It is stated that tubeiciilosis has been known to be present in Iowa 
for over 25 years and now is found in all parts of the State. In 50 
herds tested in 0 diflerent counties of the State, out of 873 animals that 
wereinjected with tuberculin 122 gave distimdive temperature reactions 
and were found tubenuilous on pont morU m examination. The methods 
of infec tion and the intiueiice of herd management on extending the 
disease are discussed and some of the sym]>tonis of the disease are 
elaborated. Thecpiestion of the relation of meat and milk sujjply to 
public health is brietly taken up, and instances are cited in which 
tuberculosis was undoubtedly conveyed to human beings by means of 
milk from tuberculous cattle. It is urged that the disease can only be 
extermiimtcMl and healthy herds secured by slaughtering all cattle that 
are tuberculous, no matter to how slight a degr(*e. 

In () of the tables didailed data showing the pronounced temperature 
variation in diseased lauds after tuberculin injections are given, while 
in 2 tables the slight temperature \ariation oi* healthy cattle is shown. 
Two otlu‘r tabh's show the amount of rise in temperature following 
repeated injections, the maximum lise, ami the location of lesions dis- 
covered on posi mort(m examinations. It is urged that the normal 
bunperature be carefully (*onsidere<l, as other inlluences than that of 
tuberculin inje<*tion may produce marked <*hanges. The platens illus- 
trate diseased catth* and tuberculous organs. 

Foot-and- mouth disease, F. Fin im iis {/hut, Jaudu. /’ie8s(% : : .Vo. 7 7, pp, 

no, uo; No, //;, p, I 

Infection experiments with the anthrax of swine, sr. \. liUis {('tnibl, liakt, 
und Par. Mrd., JO {tSOh), Su. 0~U»^ pp, O/fO- foj). 

Hematuria, Possfi in (Jtui. Luit,, 21 ( JsOd\^ Ao. p ,7/). 

Concerning malignant oedema of cows, II. IIokm Jthtnat /tf^vhr., 

ISOO, p. ^,7; (ihs, iu Hot. < eutbl, Itetlnjtr, h ( Nr;. /, p. h'\. 

Prophylaxis of bovine tubexculosis, F. Xoi vio> ( n-j. J<frou., srr. 7, JS90, 
7, So, 7, p 1 iO). 

Immunity against tuberculosis and tubeiculosis antitoxin, F. Xikmann 
{Ciftthl. Jtaht. und I\n'. Mcd,^ Ao. pp, JJ4-nh). 

Tuberculosis in the domesticated animals, Dr.i I'riXK (Jr//. (ia:,y.S, IVa/vH, 0 
(Jii9/>), No. 1?, pp. SO address before the Faucushiie Veterinary ^ledieal 

Association. ^ 

Rabies and hydrophobia ( Fir/rf, />irm, and <Jardtn,S7 {/SOd), Xo. . p. dod ). — 
A brief disenssion of tbo KyuiploniK and post-mortvm aiipearanees of this disease, 
espeeially in the ease of deer and dogs. 

Cripple disease among daily cattle, H. N\ . Potts {^Anatr. Farm and flame, f> 
(ISOfi), No. 2, pp, 37, ,7<V).— -Xotes on an ontbn'ak of oste<»inalaeia about Kiiroa, Aus- 
tralia, which is beliovuMl to bo due to lack of lime in tln‘ soil, dry pasturage, ami 
drought conditions. Green and other nutritious soft foo<l, sail, and lime iu the 
water are recommended. ^ 

Lameness of swine {Deut, Jandw, iVr««e, 20 Ao. 30, p. 171, fig. /). 

On the differential diagnosis of the microbes of swine fever and chioketi 
anteiitis, K. Klein {Abn, in Bot, CentbL Beihe/ie, 6 (IS9€), No, 7, pp. 60,67). 
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Paraaites of ponltry, F. V, Thkobald {Jour^ Bd, Agr,^ Xa. 4, pp» 

4[W-4%). 

Parasitic diseases aud parasitic animals and plants, exclusive of bacterial, 

R. Blaxciiari> {Traite tfen. Pathol,^ J {ISOo)^ pp. G4t)-US3^ Jigs. 70 ; abs, in Centbl. Hakt. 
und Par, Med.y 10 No, //, pp. 4(f0-404). — Th<^ uhHtraot Be<»ui8 oontincd to tUo 

animal parasites. 

A treatise on animal and vegetable parasitism as applied to medicine, R. 
Monikz {Parin: 1^90, pp, GSO^ Jigs, tt ; abs. in Centhi. Pakt, und Par. Mvd., /O (ISOC), 
No.llypp. 4()i-Wi >). — Oiilv that part lelVrriiij^ to animals is ah8tra<*tecl. 

Instructions issued by the Q^rmaii Qoveinmeut for the disinfection of places 
where animals suffering from infectious diseases have been kept {Agl. iiaz, 
N. S. Wales^ 7 (JS9h), No. Ifpp. .*.>-. 7 ;). 


DAIRYING. 

Bacteriological and chemical studies on the spontaneous cur- 
dling of milk, (\ (iiNTHER and fl, Tiiir:Kri:i.i)i:K ( Jt'f'//. AV>. 

pp. jai-PJ")). — The objoft was to detonniiu* \\lietlu*r tlio spontaneous 
eiirdlin^y ot* milk was invariably duo to ono and th(‘ same form of bac- 
teria, or wind her it ini^ht l>e caused by numerous forms; and also to 
determine the natuie of the acid causing tluM'urdiin^. Ki^dit samples 
of milk bou^^lit of diiferent dealeis amt at ditfereut times from dune to 
November were allowed to sour spontam^onsly, and then examined by 
means of plate cultures. From these samples 14 ditfer<*nt forms of 
acid forming bacteria were isolated. (5hemi(‘al examination of the sour 
milk showed that the acid was not always the optically inactive form, 
but often a mixture of inactive and d<‘xtio rotary laelit* acid. Similar 
examination of 0 other samples of sour milk irom various sources 
showed som<‘ to contain only inactive l.ietic aehl, and some a mixture 
of inactive and dextro rotary acid, vvhih^ in 2 eas(*s the mad was purely 
dextro-rotary. laevulo rotary acid, alone or iii niixliire, was not found 
in any ease. The acdioii of these 14 ]>nre mltnies in sterili/ed milk 
wais observed, and all wen* found to sonr and <*urdle the milk (‘iier^etie- 
ally. The acid produced was found to be pun* dextro-rotary lactic 
acid in every case. 

These bacteria were then studied morphologically in various cultures, 
and were found to be identical. In otina* words, on],> one form was 
found in spontaneously soured milk, aud it is b<4i<*ved (piite likely 
that this is identical with Lister’s Darter! not tact is and IIuepi>e’8 Dacil- 
U(H acid! lactic!. The characterivsticvs of the form are given. The 
authors have no explaiiatiou to offer for the fa<‘t that tht^ acid produced 
ill sterilized milk by the pure culture was invariably dextro-rotary, 
while in milk soured spontau<*ously the atad was usually imudive or 
a iuixtui‘6 of inactive and ilextro-rotary lactic, acid. 

Bacteriology and the dairy, K. (1. STHUNiiKua (Sidnrp Mail; re- 
printed in Dairy^ Xo, <s’s, p. !ny. — This is a semipopular article on 
the relation of bacteriology to ilairyiug, aud especially on the use of 
pure cultures in ripening cream for butter making. 7’he following is 
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given as a result of a circular letter sent by tlie Eoyal Agricultural 
Academy of Sweden to about 100 dairynieu in Sweden who bad ordered 
and received pure cultures from the Academy. 

** Seveaty-oue aiihwerH were very readily received, and out of the 71, 60 had ordered 
pure cultures ovviiij? to jiroducin^ a moie or less Initter, and only T* had ordered 

them in Bcieutific interest, lu the 66 eases of faultydnitter production, the fault 
disappeared entirely in r>2 cases (79 per cent) iriuiiediat<*l\ on adopting the pure- 
culture sysOnn, in 7 eases the fault disappeared after some time, in 1 ease it did not 
altojirctbcr 8uecoc<l, ainl in 6 cast's the pure cultures were declari'd iiiisuct essful. The 
tpialitj'^ of the hutter p rod ucetU when usiii^ cultures hec.ime in most eases very 

satisfactor> , and in 2 cases where the experiments weie undertaken in scieiititic 
interest a Imticr of still hij^her ({uality was prodiit'ed, espeeially with re»;ard to its 
keeping eapacity.*’ 

Tlie reidies Stated that witli pttre culture^ the cream ripened more 
regularly and in a shorter time, and the butter was of more uniform 
quality. 

Method of milk testing used at Kiel Dairy Experiment Sta- 
tion in paying for milk according to fat content, and the question 
whether milk samples should be preserved, II. Tikmann (MUch. 

Ao. f I, pjK / Ul-7 1 '^), — The method adopted for determin- 
ing tin* fat rajiidly is what is termed the Wolluy imdliod. It depends 
on the retra<*tiv(‘ index of an ether solution ol' the fat. as ol)ser\ed in 
the Wollny milk fat ref lactometer. In the test 25 or .‘>0 ec. of milk is 
mixe<l with .‘i or I drops of glacial acetu* acid, 5 or d cc. of ctluT* satu- 
rated witii water at 17.5 ' ('.,aud 1 to 2 cc. of potash solution, and vigor- 
ously shaken for 5 to 8 minutes in a shaking machine. The potash is 
lirepannl by adding to 25(1 cc. of I to 1 potassium hydrate, UK) cc. of 
glycerin, 150 cc. of ^^ater, and 50 gm. of copper h\dratc, and shaking 
until the latter is disaohed. A little of the/ ether fat solution is tilled 
in the Wollny refractometcr, which is so arranged that the solution eaii 
be kept at a temperature of 17.5 ^ i\ by running Matt*r. The refractive 
index readings an* converted to percentages of fat in the milk by means 
of a table. 

lu 27 comparisons with gravimetric analysis, using whole milk and 
skim milk, the results agreed within less than 0.1 per <*ent, the axerage 
peiveiitage of fat by the gravimetric method lading 2.S0:> and by the 
Wollny method 2.704. 

According to the ])lan prescribed by the station for paying for milk 
by the fat content, samples of 25 cc. each are taken several times a 
month for testing, or samples of 10 cc. are taken times during the 
month and mixe<l, giving a composite sample. The question was 
studied whether a preservatixe should be used in this comi>osite or 
whether the fermentation of the milk resulted in a change in the fat, 

A number of experinumts are reported xvith the milk of ditterent 
cows kept 3 and 4 weeks and xvith milk inoculated xvith various 
yeasts, molds, peptonizing and liquefying bacteria, etc., and kept at 
ordinary temperature and in a breeding oven. 
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The differences between the fat content at the beginning and end 
were almost invariably small, rarely exceeding 0.05 per cent. The 
conclusion is reached “that no change took place in the fat, and any 
products formed during fermentation had no appreciable effect on the 
refraction of the light. Consequently a preservative is unnecessary 
with the method of fat detennination used.^^ 

Boric acid in butter ( Dairy ^ ISWi^ Xo. .S7, p, 00). — AdiHrnssioii of thf» atlvisability 
of using this jaesorvativo in with quotations froju physicians and others as 

to the oflect of consuming boric acid. 

On the regulation of the proportion between cream and skim milk in cen- 
trifugal creaming, Iaiumg {MolK. Ztg.y 10 (^1S90)y No. 0, pp. lJ9y l,i0).— The object 
of this ivs to obtain cream of the desired concentration. The method of dcteniuning 
tl»e proportion of 4*rcam to skim milk by means of measdring cyliinlcrs is described 
and directions given for making a scale to show the percentage of tlm cream. 

Cheddar cheese making, ,1. Benhon {Farm and Homey H (ISOO), No. p. 609), 

The importance of bacteriology to dairying, Knkhk.l {Fuhliny'tt htudw, Zlg.y 46 
{ lS 90 )y No. ,iy pp. 90 -!^)). — A semipopular article ]»ointing <nit the important part 
which niicrornganisniH take in the fermentation of daii‘> products, in iiitliioncing 
the llavor of products, etc., ami the progress made in ( ontrolling their action. 

Butter making in England and Denmaxk (Field, Farm, and (larden, 87 (ISOO), 
No. JJ60, pp. 4f0, 4f7). 

The lipening process of cheese, V. non Ki.rrki (I'entld. Halt, and I*ar. Ally., J 
{ 1890 ), So. lypp, So8. 1-6, pp. ut-77 ). — This is a comprebensiN e rcvn'>\ of the 

published work on the clu iiiistry and bacteriology of the n]>eiiing of cheese. 

Diseases caused by unwholesome milk, («. (k <»<m f ( tyrn allure of Finunylra’ 
uia, 189 fy pp 106-1 10), — Discussion of milk as a \ebich* for disease germs, with cita- 
tions from nuiiHTous imhlislied accounts of disease outbreaks traced to milk and 
dairy products. As a m(*ans of securing more unifoniily wludesome milk, the author 
suggests (1) po[»nlar instruction of j^roilueers and liamlleis of milk on the liability 
of milk to become contaniiuated, and (2) asystmn of dairy inspection icgiilatcd by 
JState law. 


TECHNOLOGY. 

The tannin value of some North American trees, II. Tkimblk 
{(ianlen and Foj'esi, V No, 112(1., pp, lOU^ KiA ), — A nqxirt is given 

of analyses of the bark ofa luimberof conifers to show their tannin con- 
tent. The locality is the place from wlience tlic sample came ami may 
not represent the place where the tn*es are native. 


Analymn of barla of Home Anieivau treen. 


Bai kn. 


L<m ulity 


|Mo}Hliirt'.| AhIu j Tannin. 


TaoruH canoilensia 

Tnsttt» baeeata 

Ijihtocedi’un decttrrenH 
Thuya (KseidentaUa . . 

Tlttvya gigantea 

Oupretts^tH thyuidf'fi . . . 
Juniperuft viryimaiia 
Jmupeni/t raltfomica 
Juniperue ocewenfalut 
JumperuM eammuTiiu. 
Taxodimn dUiichum . 
Seqiuna wmpervirenM 
Sfguoia gigantea 


Pennsylvania. . 

India * 

Oregon 

l*himdrl)))iiu.. . 

do 

New JtTHey.... 
IMnladelidiiii .. 

(Jalifnrma 

Oregon 

Philadelphia... 

Alalmiim 

California 

do 


Per rent 

Per rent. 

10. HO 

5.04 

14. ;iH 

0. 10 

6.17 

2.24 

T). 61 

6.40 

0.93 

0. 10 

34. 75 

2.88 

h. 04 

0. 30 

6. 57 

9. 23 

7. 72 

.5.60 

6.95 

6.49 

0.01 

3.68 

7.99 

0.04 

6. 45 

, 0.37 


/Vr cent. 
20.46 

22. h;i 

7. li 
G.13 
g .)6 


4.44 
7.30 
6.10 
5. 17 
5.66 
4.26 
1.83 
2.77 
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Xhe stitroli Induatry and mann&otQre in the United Btatee and its inflnenoe 
on the BngUeh market, <>. Saaue {Berlin: J, Springer, 1800 , 1 ^ 0 ,fig 8 , 8 ). 

French sugar factories and Jheir methods {Sngar, <s (;<^%‘), No, 0, pp.I, ?). 

TheoretiLoal 3 rield of masse cuites (Sugar ('ane, J8 (1896), Xo.,iW,pp, 110^118), 

A contribution to the study of the pxoduction of the aroma in rum, P, H. 
OiiKG (Sugar Cane, ^8 ( 1 ^ 00 ), No. 8 JO,pp. 141-11 

Chemical nature of the wines of New South Wales, I, F. l\. (ii ihuik (Agl, 
Gaz, N, S. U'aleHj 0 No. IJ, pp. (H)o-907 ), — Notes «»n the ('a wan a niea with 

tabulateil anul^HCH. 

New perfumery products, .1. N. (1kraim> (Gat den and Jonst, 9 No. 421, 

pp. 112, ll ^), — Notes on tlio sytitliotH* i lioinioal |no<liictioii of jn*ifiiiiu*s snnulutiu^ 
the odors from \anoii8 lIowerH, 

Ramie fiber (/Aevhr, \ahr. (^ntersmh. and Jigg., Ut (/?%), Vo. 7, p. 9(f ), — A very 
brief reference ih jrison to an iiiipro\ed iiieihod ot propainii^ ramie fiber for bjnuiimj; 
which i» dehciibed in Geute^N'il, 1801, No. It, and ipioted in Wothtmuhr. d. uiederos- 
ter. (ivu'erhe-l erntm, /S07, \o. J. 

The determination of the heating effects of coals, W. A. N<>\i:s^ .1. K. Mc> 
TAG(»Ain, and H. W. (^ka\ i ii (Jour. Amer. ( hem. Sot., /; ( 1^9',)^ Ao. !J, pp. 840-819). — 
The paper in a tlibeinsHion of the uses of the ealoninelei, Berthiei's test, and <‘a1cula- 
tion troni analysis for <letenninin<^ the lieat value of coals. The anthors conclude 
that the calorimeter ih the most accurate and leliahle. — u. .i. i*at ihUSoN. 


AGRICULTURAL ENGINEERING. 

Electricity in agriculture, F. }UiVT8>cnKV, (Deof. laofhr. /Vm^S 
No. I'J, pp. 9 i, 91. iitjH. f ). — An (»xiK‘riineiit tried luntnijx the 
Hinall landholders near the eity ot* (ireifenhajueii, in Pomerania, in 
usinp; an eleiTroinotoi to run a tlireshinj^ machine. Thiity plenuijits 
(7.^ ets.) ]»er Imrsepower ttas eharj^ed for the jiouer used. 

A eompariMin Mas made between the cost of driving the thresher by 
eleetrieity and by borsepoMer. The cost of 8 honiV woik with the 
motor was 7.2 marks(><1.8d), ami with the Imrsepower 2b marks ({ft4.8b). 
The work aecoinplished by tlie eleetrie motor was Itl.b ])er cent ^icreater 
than by horsepower. This the autlior attributes in the main to tlie 
ijreater uniformity in the number of revolutions of the e^\linder jier 
minute wdieii dri>eu by the motor. 

The author tliiiiks that eleetrie power could be furnislied from lar^i^^e 
plants at one-half the pri<*e paid in this evperiment, /. e., at 12 to 15 
pfenuijfs (3 to 3’| ets.) per horsepower, and that its most important use 
in a^^rieult lire will be in jilowin^r. 

Illustrations are given of the application of eleetiieity to threshing, 
lighting fields at night for increasing the number of hours of work per 
day at critical times, and for sawing wood. 

Bleotrioity In agriculture, llRETisriiNi inrii-HorrrNRAUK {Landtr. 1J\Khenhl. 
Schle». Ilotui., 40 ( 1806), No. 0,pp. 87-40 ). — Tbo author desci ibes bis plant, and speaks 
of the advantages of having a power at baud at an instant's notice for threshing, etc., 
during bad weather and for lighting. 

The central electrical station on the Upper Spree and its usefulness for the 
surrounding agricultural community, F. llRrTSCiiKK (Dent, landtr. Vresse, (1896), 
No. p. 180, fige. 8), 
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Practical irrigatiou in Kansaa, C. 1). Pmhhy (Irrigation JgOf 9 (1896)^ No, .f, pp, 
12(}-m,ftg, 1), 

History of irrigation in Nebraska, I. A. Fou r (Irrigation Aye, 9 (1890)^ No, 8^ pp. 

Irrigation in South Dakota, J. At. (iUkenk {Irrigation Age, 9 (1899), So. o,pp,125, 
no, fig, /), 

Irrigation by furrows, T. S. \'an 1)\ kk ( Irrigation Age, 9 {189(1), No, :i, pp. 710^119, 
figs. 8; No, i,pp, 

Irrigation by flooding, T. S. Van H’vkk {hrigation Age, 9 {1890), A'o. 9) pp, 192-- 
196, figs. j). 

Pump irrigation on the plains, H. V. Him’KLKv {Irrigation Age, 9 (1890), No. 5, 
pp. J88-19J, figs. 9). 

Irrigation through tile drains {Ilnral New ) orker, 189( , Apr. 78, p. J(i9, figs, ,1 ). — 
An account of cxpori incuts hy Kin;r at Wisconsin Station in 1894. 

Measurement of streams, gauging the underflow, F.^F. Fini'ki k ( Irrigation Age, 
9 ( 7890), No, A,pp. Ill-Ji:>), 

The development of underflows, F. C. Fin< ki.k {/ reign t ion Age, f( (7890), No. 4, 
pp. ]y/-10(i). 

Storage reservoirs and dam sites foi irrigation, F. (’. Finch lk ( Irrigation Age, 9 
(1890), No. .7, pp. 19:^199). 

Agriculture and agricultural machines in the United States, < rii.LK and LuLAiUrK 
(Varis: Bernard <t i'u.). 

Agricultural machines at the Palace of Industry, M. l^iNr,ij:,MAN {Jour. Agr. 
Brat., 00 (1890), 1, \o. U, pp. i93~i99, fign. J). 


STATISTICS. 

On the computation of the cost of production in agriculture, 

A. Kramku {iModw, flahrh. Hcha'viz,, IS9:}^ — 'Flu* author 

coiiKiders tlie (‘(HTcct aiiplicatioii of business ealeulatioiis in a^ricnltiire 
much more diltienlt titan in any other line of btisiness. In most cuses 
a common measure eaii not be applied to all the items of expense and 
produetion; and b.y reason of the eomplieatt*d i iOalionsof the dilferent 
jmrts of tlic business it is often a doubtful ami dilliiuilt matter to ]>i(ik 
out a partieiilar ai tiide in the eoursc of the interiial exc)ian<i’e, to sepa- 
rate it from other things with which it has an intimate and dependent 
relation, and to assign to it an independent value. Amouf^* the promi- 
nent questions of a^ricuiltural bookkeeping must be placed the cost of 
jirodiietion. Interest must be charged on tin* capital invested, and the 
personal services of the owner charged at the rate which they would 
command in another’s emjdoy in the same capacity. Jllnstrative exam- 
ples are given in detail of tlie method of ])rocedure in general, and in 
])arti<*ular as to the cost of jiroduction for northeastern Switzerland of 
1 kilocentner of wdieat, 19 francs 50 centimes (for the United Stat(‘.s 11 
francs 35 centimes); of air-dry meadow hay, 0 francs 07 centimes; of 
1 liter of milk, 12.15 centimes. The ditliculties in getting at such 
results and the advantag(»s to he obtained frmn them are discussed at 
length. The author advocates a diversilied agriculture, with such spe- 
cialization as the suiTouuding conditions render most prohtable. 
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Agricultural atatisttca of Norway, 1886-'90, A.l^. Ktaer {Xorgm 
Offle. Statist, JIf Rackke^ No. i»/;. Christiania : pp. NLlJj3^^6 ). — 

The report ^ives the results of the last eeiisns of Norway, and in the 
HUinmary and (‘ouelnsioiia re(‘apitulates the slatiatieal data for crops 
and farm animals in Norway since lS3r>. It is noticed that the total 
area of arable lainl in 1800 was 231,140 hectares (571,003 acres), which is 
only 7 per cent, or , }„ [)art, <d‘ tlie total an^a of the country. In the 
table f»iven la4o\N some of tlie main data (*oncerninft the crops j*rown 
aie snmmari/ed. The orioinal ii^j^uies are in the metric system. 

H fat in if to foim tiopn ni Xoniaif, Issf,-U0 
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The potat(» cro]» stainK liist in \ahu‘; then comes oats, barley, barley 
and oats nii\ed, i,\e, \\hea1, and peas, in the older ^i\en. 

Tin* tolIo\Mn<» number ol taim animals were ennmeratt‘d in January, 
1801: iloiscN laO.SOS. cattle 1,000,100, sheep 1,117,521, jioats 272,158, 
swine 121,057. lenidet*! I70,13>t. < )f the cattle, 1 7.8 ])er cent were under 

1 yeai old, 10.0 jier cent weiebetwemi 1 and 2 ;seaisold, 71.0 percent 
were abo\ e 2 ) ears (dd ; o{ \\io latter, a^i^ain, 08.1 ])er cent weie milch 
COW'S. Theie were* 700,50 \ cinckens, .5, 14f> ducks, l,slO ^eese, 1,510 tur- 
ke,>s, and 17,210 bceliiNcs in the countiw in rianuary, bsOl. 

Tlu‘ aN eia;jt(M able juu’ head <0 f.irm animals w as aslollows; AVorkiii^ 
horses, Aotkl3: o\*mj, •'^21.14; cow s, J!<2.*>.01 ; ;soun^ cattle, >?12.t)0: cahes, 
$3,07; full ;^i own sh(*(‘[», J^.‘».»10; jioats, $2.81 ; s\\ im*, 8l0.0tk The aver- 
age annual .Mchl of milk ])ci cow was, in 1875. 2,5 (m; lbs.; in 1880, 2,540 
lbs.; in 1SS5, 2,570 lbs.; in 1800, 2,007 lbs. Tlie average milk yield 
among the mon* intelligent class ol‘ farmers was 3,5‘JO lbs. per <‘ow' per 
year. The best a\eiag(' milk yield for an} siiigh* county w as 3,702.5 
lbs., and 4.ttl3.8 lbs. for the be.st dailies within the county; for the 
county making the ])oon‘st showing the ligures weie 2,182 lbs., and 
2,702 lbs. jH*r head ]>er }ear. 

The averagt' ]Mi<*e paid tor full milk was O.tkS ore per liter (about 
♦ K1 7 per 100 lbs.), and for butter 1.5t) kroner ]ier kilogram (10.4 cts. 
per pound). 

There wHue 270 <*nmm<M'ies and 31 clieese faetori(\s in operation in 
1890. Of the former, 58 look in less than 100,000 liters during the 
reason (1 liter 2.27 lbs.), 08 took in between 100,000 and 2(M),(M)0 liters, 
73 between 200,000 and 500,000 liters, 10 between attO.OOO and 1,000, (MMl 
liters, 4 between 1,0(K),000 and 2,(KH),000 liters, and 2 over 2, 000, (KIO liters. 
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The total quantity of milk handled by 224 creameries making batter 
largely was (10,422^651 liters, from which 1,393,092 kg. butter, 108,477 
kg, lu11(Teaiii cheese, and 1,340,043 kg. of skimmed cheese were manu- 
facturcMl. One hundred and ten creameries were sei)arator creameries* 
The cheese factories, 20 of which were <*odperative factories, took in 

4.084.000 liters of milk in the aggregate, making 407,021 kg. of full- 
cn^am cheese and 223,032 kg. of skimmed cheese. Of the latter <]uantity 
81,403 kg. w(Te enriehed ‘‘mysost” (whey cheese). — F. woi.L. 

Seventh Annual Report of Indiana Station, 1894 (Indmna Sia. II pt. Ism, pp. 
5o ). — Tins consists of reports the director, chemist, botanist, \ ctcrinarhvn, horti- 
culturist, .and a^irK-ulturist, giving In-ief revio\v8 of the \^ork of the 3 car in the sev'- 
cral departments; a treasurer’s report for the tistal>ear ending; June ;M), IKIM; and 
reprints of the jiress hnllotina issued hy the station during the jt^ar 

The world’s markets for American products — Belgium ( T. S. Ihpt. J<yr., Sec- 
tioH of I'ortuju Mnrl.itH Jtul. 6‘, pp. 00). — Amou« the topics treated are aiea and popu- 
lation, a^rienlture, tisheries, maniifaetnie, ^\<‘alth, (omniene, and prices of a|rrieill- 
tnral jnodnets. The report of the eonsiil at (Jhent is ^i\eii. 

Monthly ciop leport, Decembei, 1895 ( / . s. jopt. IhciHion of Stutistics 

Jipl. 1 i.U II- sn‘.j pp. fUt ). — Jv'eport on the i>rodnet and \alue ot tlu‘ principal crops l»y 
States, final estimates of averaj'e tana jirice ot \arionH aj»ii<'iiltiiial products. 
Mcteorolojjical reeoid April to Septeuiher, re]»ort of l’uroi»can a^eiit. and trans- 
portation charj»es are j^iveii. 

UtatisticB of Ontario ((hitano Dept. Apr. />«/..>>,/>/>. the statistics 

orlhc farm < rojis, li\e stock, dair> produ<‘ts, jiopuiation, assessed \ allies, debts, and 
ninuicipal statistics for the iToMiicf^ of Ontario, 

Crops and live stock in Ontario ((hitario Dept. ipr. Jhii. >o, pp. /^).--(\)ntaiiiK 
filial estimate of ;; leld of eroji.s in Ontario for the >ear 

Agricultural conditions in Iceland, 1. Tiiokahf.nm'.n < LamhoomUt < win «, *’ f LSOo i, 
pp. ].l5-foS). 

On the production and consumption of oui most important crops, (i Si^NU- 
i;\inJ {Kpl. Landthr. Ahad. ffandl. Tnhkr., Af ilS0o),pp. - A complete sum- 

mary ot the woild’s production of aj^ncultural <‘iops, with detailed statistics of 
Hwedish agricultural }»roduction and coiisiiiiiption. 

Annual Report of the Commissioner of Agriculture of Norway for 1894, 
(Kviatiania' /SO'ij jtp. ALf ,VkS). — The ro]»oit coiitaiiis the usii.il accounts of the 
ANork done duriu<^ the year hy the eriiiiieiit throu|rh its \aniuis fuiictioTiiiricH for 
the advancement of Norwf'^ian aj^riciiltiire. 

The market for Danish butter and bacon, II. 'rAiiEU f Tidnakr. Londuhon.y / / ( /SO'i), 
pp. fIl-4hS ). — An swldrcss dclivcied before an agricultural <on\cntion in Aarhus, 
.Jutland, October 5, iSPo, statistics of Danish e\ports, piices paid, ami dis- 

cussing 1h<‘ daiijL^crs ot coriipetitioii, especially in the Kn;^1is)i inarlvtd. 

Number of farm animals in Denmark July 15 , 1893 {MaamduHhr. Dprtdgery 7 
(J.soj)^pp, W-fl ). — Ofiicial statisticM show that Denmark had 41t),<)J9 head of horses 
and colts on Jul.> lo, 1H!)J, 160 asses, head (»f cattle and calves, 1,246,652 

sheep and lambs, 25,266 goats, 820,121 swine. 'I'bcre were 751 head of cattle per 

1.000 inhabitants, Denmark ranking thus third in this respect, Ireland ranking first, 
with 040 ln*ad, and the rnited States 818, There wore 5,855,000 fowls (ordinary 
harnyaid fowl), 40,512 turkeys, 723,708 ducks, and 230,3iK> geese. There were 122,402 
heehi\08 in 1803. 

Finland’s butter export, 1866-'94 (Tidn. MJolkhvshuVningy I {ISOA), p. //r-)).— The 
following figures show^ the increase in the exportation of butter from Finland dur- 
ing the last 29 years; In 1866, 2,020 tons; 1871, 4,826; 1870, 5,484; 1881, 4,048; 1886, 
5,196; 1891, 7,tH>3; 1894,13,331. Nearly 00 per cent was exported to Denmark and 
England and the rest largely to Kussia. 
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filiSportof the RoyAl Danish Agridultnral Sooiaty, 1894-'95 (Copenhagen: U%, 
pp, The nsnal account of the \ arioua activities of the sofalety. 

A history of Danish agriculture, (’. C L\rsi n {Iht Daitshe fandhruqe Ibnioue 
Copenhagen P C Phhpmiy 7s ^>7, pp fsf,) 

Report of the public lueasuxes for the advancement of agriculture {( hue 
Uamnj Norway y /S'^T, VA7, /vs) 

On a reform of the grain trade, J . Ki vpi*i k (1 nhheq s londu /iq h (/s%), 
Noe, iypg 4^-44: , yp !'? s;, r/oo/7) -Hit (halt ^i\ts an iiit< leshiijr toinpansou 
bet\\een the piius of ^>111111 and hrt ad iioin 1S8I to 18M5 

On the injuiy to agdculture by th 2 smoke from factoiy chimneys, M 11 \«,i n 
(Chm 7iq,y \i)H >y p ^ ^ p h ) * 

17 (;;i{l_Xo, 0 7 
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Arizona Station. — T he substatioiiH at Mesa and Willonx ha\e been diAcoiitinneil. 

Nkw York C’orxem^ Station — A. N. rreiitiMs, Avho for over 20 years has been 
at t}je head of the department of botany in (^ornell Ihiixorsit^y and botanist of the 
experiment station siiict^ its organization, has been compelled) on account of fail- 
ing lieultb) to resign his ]n>sition. G. F. Atkinson has been promoted to the position 
vacated by Frofessor Ihentiss. 

The State legislature Jias recently appropriated the sum of $10,000 to be expended 
by the Cornell Cniversity Kxpenment Station in the fourth judicial district of the 
State. This money uill bo used for iu\ehtigatious along the line of bortioultiiro and 
for disseminating liorticnllural information. 

Ohio Staiion. — The Gcueial Assembly of Ohio, at its Ineiinial session just closed, 
has appropriated $r>8,B00 for the use of the State Fxperiment Station during the 
2 years im and 1807. 

F^e^ ions appro])iiatioiis for the oiiuipmciit and work of the station since its 
removal to its ]>enuanent locati<in in 1892 amount to a total of $139, (KX), making a 
total for 4 ;s ears of $197,300. 

On Maj 15 tlu* boar<l of coiitiol of the station contracted for the election of a 
’fireproof sfonc bnildiiig for the adiuiiiihtiati\e oOiccs, niuscum, and library of the 
station. Th<‘ completed cost will he about $37, (HK). The tiieproof chemical labora- 
tory is uo» nearl) completed, the total cost lla^iug Ix'tm about $15,000. 

L. M. Bloomfield has Imen elected assistant (heirtist and (\ W. Mally assistant 
entomologist of the station, 'fhese gentlemen have occnpictl similar positions 
at the Ohio State Fnneisity and the Io»a I xperiment 'jtalion. 

At its List biennial session the (Jencral A8seiiibl> of Ohio passed an act for the 
presention of tlie spread of jicach ycllo^>s, black knot, iml San Jose scale, in \^hich 
the experiment station is made the final icferec^a case of ilispiite concerning the 
nature of the tree disease, 

Sonii Dakoi V Station. — 'Pho following thanges have been made in the station 
statr of this station, and the change oidercd to go into effect May 1 ; James 11. 
Shepard was made diiector and chemist, vice Lewis Mclxmth and It. L. Slagle, 
relieved. F. C. Chileott Nvas made agiieultnnst, ^ ice K. \. Burnett, relie veil, 
Messrs. Slagle ainl Biiniett will devote their entire time to college work, 

Tevah Station. — W. J). Clayton is acting assistant n eteoiologist. 

Washinotov AiiJiici^Lu ijai. (U>u.jCiiE vxH SciUMH. OK SciKNCK. — The lirst 
annual session of the Washington l)air> School w as atrended liy 1^2 stiidente; the 
lines of iustriK'tiou being liuticr making, cheese makni milk testing, pantenriza- 
tion, feodii g and care of live stock, c^e of ppparatus, etc. Most of the studenta 
aiv now engaged in dairying in the State. 

The recent winter school for farmers, consisting of two weeks of lectures on vari- 
ous farm topics, wa.s attcndeil by 254 farmers. 

Halrk ExKiJtiMKNT S I ATioN.— This station has added to its plant an experiment 
farm of about 125 acres, and a nieadow of about 12 acres, with buildings. This is to 
be used in carrying on field ex]»erimoDt8 on a large scale, feeding experiments, exper- 
iinonts on the ]»ro<luction aud\alueof manure, etc. P'or the maintenance of this 
experiment farm the Ibussiau Minister of Agriculture, Domains, and Forestry has 
added 25,000 marks (or $6,0(X)) to the annual income of the station. 
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VoL. VII. No. 10. 


Ill p<>nne<*tion with investigation of the laws of nutrition and their 
application to the economy of the food and feeding of man and domes- 
tic animals, of feeding and the use of food, studies of the changes which 
tlie nutrients of the food undergo in thebod>,and the ways they are 
utilized, are of fundamental importance. Such stiidh^s include respi- 
ration and metabolism experiments on live .subjects, and have to do 
with some of the most intricate and diflhailt kinds of investigation. In 
the ordinary digestion experiment the nutrients consumed and those 
ex(‘reted in the dung are determined and the ditference is taken as 
that digested. In experiments on the metabolism of nutrients the total 
income and outgo of materials are measured, and to do this it is neces- 
sary to take into account not only the nutrients digested and resorbed 
but also the oxygen used in res])iration, and the excretions of both the 
kidneys and intestines. 

Another jihase of the question is the metabolism of energy. In 
studying this it is nei'cssary to take into account the energy of the 
food and drink consumed and of the excretory products, the heat 
radiated and the exterior iiuH’hanical work iierlbrined. Experiments 
on the metabolism of matter must precede those upon the metabolism 
of energy, both because the former otter the more immediate and prac- 
tical results and bi‘cause the data they give are ne<‘essary as a basis 
for the other. The primary data are the amounts of nitrogen, carbon, 
hydrogen, and other elements involved in the bodily income and outgo. 
The starting point is the nitrogen balance. 

The elaboration of methods for such investigation has been the work 
of years, and the apiiaratus used is among the most interesting devices 
of modern experiimuital science. 

To facilitate reviewing the work already done in this line and eom- 
paring the results, a compilation of metabolism experiments with both 
man and animals is being made in this Offiee. A surprisingly large 
amount of data on this siil)je(*t has been found, and already over one 
thousand such experiments w ith man, and alnuit the same number with 
domc||tic animals, have been compiled. It is proposed to group this 
material under appropriate heads, according to the character of the 

m 
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work, for more 'critical examination and study, and ultimately to pub- 
lish at least a ditfest of the work, with discussion, in a bulletin. It is 
believed that such a review of this important line of investigation will 
throw nnicli light on the accjepted theories of nutrition, and may sug- 
gest new fields for ]»rofitable investigation. 

The historical article in the present number of the llecord reviews 
one of the fundamental questions (‘Oiu^erning the excretion of metabo- 
lized nitrogen. This is intended to serve as an introduction to a subject 
to which the Office proposes in its nutrition investigations to devote a 
large share of attention in the future. In coniiectiou with these inves- 
tigations it is ]>laniied to study tlic metabolism of nutrients and energy, 
using a Jiiodified form of apparatus, with a view to aiding in the eluci- 
dation of the laws and principles upon which real progress in the use 
of foods depends. 

The institutions for agricultural education and research in Euroi>o 
are to be the subject of personal study by a representative of this Office 
during the present summtT. Dr. A. 0. True will spend some time 
abroad, and will visit many of the more prominent of these institu- 
tions. The general systems of agricultural instruction in the different 
countries will be studied; and the equipment, coursesof study, methods 
of teaehing, etc., of the various kinds of agricultural schools and insti- 
tutions will receive special attention. The administration and work of 
the exp<‘riment stations will likewise be investigated. In view of the 
inquiry undertaken by the (‘orainittee on ccuirses of study of the Asso- 
ciation of Aimu'ican Agricultural Colleges and Kx]>erim(‘nt Stations, 
the Cvollectiou of information in regard to agricultural education abroad 
would seem to be esj)ecially opportune. It is expended that the results 
of Dr. True’s observations will api>ear later in publications of the 
Office. 



THi' EXCKE'i'iox OF MirrAi«)UZF:i) NrrRo(;F:N hy animals. 


(N F. LAX«;\\()itinA% I’h.D. 

The fniHlaiiiental subject which iiiulerlies iiujuiry oii the nutrition of 
animals, both abstract and ])ractical, is nietabolisin, or the chemical and 
I>hysical (dianpfes whicli matter and energy uinlergo within the animal 
organism. The ]>rocesses of nndabolism of matter include tliose by 
which the coiustitiients of the food are transformed within the organ- 
ism into more complex or simpler compounds which are used to build 
up the body ami repair its wastes, and linally exeretecl when they are 
no longer useful to the organism. Parallel with these processes are 
those of the metabolism of energy, by which tlie potential energy of 
the food is changed into those forms of energy which are needed for 
physiological work ,vithiii the body. c. //., that of respirati<m, cinmla- 
tion, and digestion, for exterior muscular work, ami for furnishing the 
heat wliich is necessary to maintain lihx 

In experiments n]K)n the metalMdism of matter in animals the essen- 
tial feature is the balance of income and outgo. This may l)e expressed 
in terms of the raw materials, food ami drink, the oxygen of inhaled 
air, and the e\cretor> ])rodu(*ts, solid, liijuid, and gaseous. It is also 
expressed in terms of chemical compounds of which these products 
are composed. //., tin* water and nutrients of food and the excretory 
])rodmjts which come from their metabolism. For ac(*urate ex]>eri- 
menting, however, the income and outgo must be determined by the 
(luantities of chemical eh*ments, nitrogen, carbon, hydrogen, oxygen, 
sulphur, phosjihorus, etir. The metabolism of energy is exjjressed iu 
terms of heat. 

The im])ortanee of the nitrogemms eomponmlsof the food makes the 
metabolism of nitrogen one of the most essential of the processes of 
nutrition. In all metabolism experiments, therefore, tlnMleterminatiou 
of nitrogen is of fundamental imimrtanee. It is «»ommonly assumed 
that where the nitrogen balance is mcasure<l by determinations of nitro- 
gen in the food and drink on the one hand and of the excretions of the 
kidneys and intestines on the other, an accurate balance of income and 
outgo is obtained. It has, liowever, been <*laimed that some of the 
excretory nitrogen leaves the body in tlie form of gas; iu other words, 
that some of the nitrogenous material of the food or of the body sub- 
stance may be so de<H>m|M>sed in the body that nitrogen is liberated 
and leaves the body in the free state. If this supposition is correct, all 
of the experimenting thus far done is defective, and our whole theory 
of nutrition iu so far as it is biised iiimui iiH[uiries iu nietalM>lisni ie(|uire$ 
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revision. It is evident, therefore, that in order to get an understanding 
of the present status of the knowledge with regard to metabolism, and 
to devise and prosecute in(|uiries in this direction, it is desirable first 
of all to know the reasons for accepting or denying the theory that 
nitrogen escapes from the body in gaseous form in any (*onsiderable 
quantities. 

As the study of metabolism has advanced, two opinions regarding 
the excretion of nitrogen have been bitterly fought for by their defend- 
ers. Voit and his followers of the Munich s(*hool have sought to prove 
that practically all excreted nitrogen leaves the body in the urine and 
feces. Seegeii, of Vienna, and others have, on*the other hand, insisted 
that considerable nitrogen may be ex(»reted in the form of gaseous 
excretory ])roducts. ^ 

Voit’s x>osition may be briefly defined as follows: If the organism 
is in nitrogen eiiuilibrium exactly as much nitrogen is excreted in 
the urine and feces as is consiuiied in tin* food, ])rovided the animal 
does not gain or lose in weight. There is no chance for an excretion 
of nitrogen in the gaseous respiratory products. The dis<*rei»aiu‘ies 
between income and outgo are attributed to unavoiilabh* errors in 
experimental meth<»ds. That this reasoning can be depended upon, 
the balances of mineral matter, sulphur, and |)hosphorus would seem 
to prove, since in th(»se cas<\s there would manifestly be no (piestion of 
a gaseous excretion. 

Seegen believed that when a discrepancy occurred Ixdween the eoii- 
aunied nitrogen and tliat e\eret(‘d in the urine and feces it was due to 
a gaseous excretion of nitrogen and not to errors in mctluMl, or might be 
wholly explained on the ground of a chang(‘ in wcighl of the subject. 

Some of the very early investigators, among others Kegnault and 
Reisct and Boiissingault, claimed to tiud })roof of a gastxuis excretion 
of uitrogeu, although they did not place mucli weight u|)oii the fact. 
Barral alsofouml considerable discrepancy bcfwc^en consuirnxl nilrogeu 
and that excreted in urine and feres, whieh was aeeounfed tnr on the 
ground of gaseous exeretioii, although no (^xainiuatiou of respiratory 
])roduefs was made. Seegen quotes mueh of this crirly work made 
between lS.*iOHud bSb‘1 in proof of his position. Of (he work of Boiiss* 
ingault’ it may be said that for the time it was exeellent, but it must 
be rememl)(*red that tlie methods of analysis of food products were 
not as exact as in later times, as is shown l>y an examination not only 
of Boussingault’s but also of Barral’s work. Ihirral made d dietary 
and metabolism ex])eriinents with men. The nitrogen content given for 
the meat inultipled by the factor d.25, gives in I of the 0 eases a protein 
content larg(*r than the dry matter reported. This evidently indicates 
an error in the determination of either the nitrogen or dry matter, 
and throws doubt upou the inferems^ that there was ati excretion of 
gaseous nitrogen. 


‘Ann. (Uiiiu. lU. K<?r. 3, 2r>, 129, 
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The early respiration experiments of Kcgnanlt and Ileiset,* which 
are often quoted by both Seegen and Voit,^ were made along the lines 
pointed out by Lavoisier. An animal was confined for some time in a 
small, closed chamber. The carbon dioxid i)rodiiced was absorbed and 
oxygen supplied as it was needed, and the air in the (diamber was 
analyzed at the close of the experiment. Often a litth‘ more nitrogen 
was found in the air at the end than at the beginning, although the 
results Avere not at all regular, and the reverse was true in some 
itistanees. The detenuinatiou of respiratory exeretiou of nitrogen was 
not the principal object souglit in these experiments, and no aeeouiit 
was taken of the nitro^m ii» food, urine, or feces. 

The small gain of nitrogen did not apparently make any great impres- 
sion on tlie e\i>erinienters or others at the time, but gained prominence 
many years later when all metabolism work was being examined to 
prove or disprov<» a theory. It may be accounted for otherwise than 
as a respiratory product. It is possible that the oxygen used may 
have contained a very lit th‘ nitrogen. The oxygen was confined in a 
vessel over a solution of calcium chlorid.aml nitrogen of the external 
air may have ditfu'^ed into it through this liquid. A very probable 
soiirce of error is found in the fact that the hair and feathers of the 
animals e\i)erimcuted uiu)n mechanically inclose <*oiisiderable nitrogen 
of tlie air. Tin* stomach and other (*avities of I he body inclose air, 
and atmospheric nitn»gen finds its way into the blood by ditfusiem. 
During the (‘\p<M’iment this meehani<*ally retained nitrogen might be 
liberated ami im*rease the sum total in the chamber. The work of 
Hufmu’ * iscitiMl as furnishing ])roofof the probability of this source of 
an imnease of nitrogen. 

It is only since tin* dis<*ovcries of Ludw ig* that it is ])()s.sibl(‘ toavoid 
an cxcixss of tree (atmosplierie) nitrogen in the blood. Voit does not 
iinpl> that all these soun*es of error w'ere actually present in Hegnaiilt 
and Keiset's wnn k. They arc, how ever, jirobabh* sonnies of error w hicli 
were not nmhn-stood and guarded against at tin* time tin* experiments 
Avere made. There .seem, therefore, to be manv reasons why this w'ork 
should liave little weight in this nitrog(*n controversy 

In ISts’l Keiset pnblisln*(l the results of some metaboliMii experiments 
wdtli llerbivora, and included nitrogen among the n*sj)iratory products. 
The amount was not large and Avas determined by dillerein*e, not by 
actuiil lueasureinent.’’ 

In 1800 Seegen made a long series of investigations with a dog.*’ The 
food was meat, to which sodium carbonate w as added in several instanees. 

* Alim. ('him. et Ph> s., soi . It 2t), p. lOh. 

<*Zfi4chr.lliol.jrM‘>.r>ll. 

Mom*, prakt. ('hem. .1871 (10),p.l; IS7.A (11), p. 187r. (i:p, ]*. 2112. 

^ZtMchr. Biol., JS, p. 5111. A oit cites H. laulwig s ^^orlv. 

M'onipt, Homl,, 56 (18611), p. 710. 

‘’Stinlieii llher Stolfweclisol, Berlin, 1887, p. 77. rrhis is rolle<‘tion of Seegon 
and Nowak’H ]>aperH on metuholisin, which appeared originally in Pthiger'e Archiv., 
otc.) 
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l^^itrogen in the food, urine, and feces was taken into account. When 
the period of observation w-as long, the amount of nitrogen consumed 
was mucli larger than that excreted in the urine and feces. Yoit had 
held that such a gain (5ould be explained as a gain in muscular tissue, 
]>ointing out that the gain in muscular tissue may be greater than the 
gain in weight, for muscular tissue can be atort‘d up in plac;e of fatty 
tissue ]>resent at the beginning but utilized during the experiment. 
Seegen maintaineil that the gain in nitrogen in long experiments was 
so great that it could not be explained as a gain in muscular tissue. 
He claimed, tlierefore, that some of the nitrogen was ex(‘reted in the 
gaseous products. However, he determined tl# amount thus excreted 
by diflferenee and made no examination of the resjuratory jiroducts. 
As determined by this method, the amount of nitrogen in the gaseous 
excretory products was very variable, under certain conditions almost 
all the nitrogen being excreted in the urine and feces, while under other 
conditions as much as lialf was unaccounted for by these. The condi- 
tions which cause this Aariatioii wcue not determined, although it 
ap])earcd that sodium carbonate increavsed the amount of nitrogen in 
the urine. 

The point raised by Seegen that a short ])(Tiod is of little value in 
settling th(‘ (piestion of the excretion of nitrogen, is an important one. 
If for one or two days the nitrogen in urine and feces, is J gm. more 
or less than that in the food consumed, tin* variation may be easily 
explained by a gain or loss of muscular tissue. Hut if the diderence. is 
found to be constant, foi* instance for 100 days, the matter is ditferent 
and a change in muscular tissue is not suffi(‘icnt explanation. Seegen 
quotes one of lieiset’s experiments with slieej).’ This exjieriinent lasted 
168 days ainl was divided into 4 periods. Tlu*re was an apparent gain 
of 3,072 gm. of nitrogen, and, as Seegen quotes the figures, the gain in 
weight w as far from sufticient to account for this quantity. Voit )>oints 
out that Seegen by an oversight quoted tins gain of nitrogen as made 
during the third ptuiod, wliereas it was really ma<le during the whole 
ex])eriment. He show^s that the gain in weight during the w hole x)criod 
would account for a large part of it, and lu^licves that errors in the 
analytical methods used would explain the remainder. For instance, 
the fodder consumed in the experiment was quite varied, including 
beets, oats, ete. The total nitrogen in it was calculated on the basis 
of a very few analyses. It is also probable that all the urine w’as not 
collected. Hither of these conditions may b(* a source of e>onsiderable 
error. 

Gruber made a series of (*x])erimeuts’^ with a dog, in wbicli thenitrO' 
gen of th<‘ food, urine, and feces was determined with all possible care. 
The exiieriinent covered 27 days. The t^ital nitrogen consumed was 
268..5.3 gm. The total amount ex<Tet<*d in the urine and fee.es was 268,28 
gm. The difference betw’e<‘n income and outgo is so small that it may 

‘Conipt. Rend., 5S (IS0:j), p. 509. -ZtHclir. Biol., 16, p. 379. 
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be disregarded, and there is no chance for a gaseous excretion of nitro- 
gen. The fact that during a })art of the exi>erinicnt the sulphur balance 
was 12.77 gin. consumed and 12.78 gm. excreted in urine and feces is 
given as c<»nfirining the a<‘curacy of the analytical methods used. 

Voit has shown that it is of the utmost importance t hut the urine 
be collected directly in a suitable vessel, and not allowed to fall on 
the floor of the cage or stall in whicli the animal is conlined <luring the 
exi)eriment, and afterwards collected, lie shows that the loss from 
failure to do this maybe very considerable by the following eomparison 
of 2 similar experiments with cows, one made by hiins<if in which the 
urine was <*ollect(ul dir<*ctly, and the other by Ihmssinganlt, w ho did 
not take this i)reeantion : 

JtHoine and oaftfo of nitrogtn jar diuf a lih coirn. 
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The agreement betw'een food, milk, and leees in eaeh e\])(*riment and 
the amount of nitrogen in them is quite <*lose. but there is a consider- 
able ditVerence in the ease of the urine. The large discrepancy between 
consumed and excreted nitiogen in Ihnissinganlt's experiments lias 
been explained as due to a gaseous excretion of nitrogen, but Toil did 
notftud a discrepancy in his experiment which c*ould indicate it, and it 
seems probable that the discrepancy in Boussingaiilt's experiments is 
due to a failure to collect all tlie urine. * 

The fact that any considerabh* quantity of urine can be lost by col- 
lecting by the indirect method is disputed by S(*egen. Actual experi- 
ments were made by him and by Yoit, and the wciglit of eMdence 
apiHMirs to be for \'oit\s view \ 

At first A"oit believed that coiisulerable nitrogen might be lost by 
the decomjiositiou of urine on standing and the volatilization of the 
ammonia vapors thus forme<l. Seegeii show ed b.\ cxiieriment that this 
loss w^as very small, and in a later juiblication Wnt yields the })oint 
aud publishes results which coulirm Seegen's \ 

Voit also emphasizes the need of being sure that the uriiu^ and feces 
belong to the food consumed during the e\])erinient, and not to the 
period preceding or following it. If this can not be done with cer- 
tainty, he adds, the experiment should be of long duration so that the 
error from this cause may be pro])ortionally small. Another imint 
msed is that an animal must be in nitrogen eiiuilibriiiin before any 
conclusions can be drawn from the results. 


> Ztschr. Biol., 4, p, 310, 
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These i)oints, like many others, were not understood by earlier inves- 
tigators, yet their work is apparently rated by Seegen as high as that 
of llenneberg, Stoliumnn, or others, who made corrections to (iover such 
points. 

Voit dra^s attention to tin* fact that many observt*rs who tind more 
nitrogen consumed than is excreted in the urine and feces iind the same 
thing in the case of mineral matter, sulphur, or phosphorus, A respir- 
atory excretion of these substances is, of course, not to be thought of, 
and it is insisted that results which are manifestly inaccurate in one 
l)artieular should not be (*onsidered accurate in others, and quoted as 
proving a theory. The loss of mineral matter would most juobablybe 
due to a failure to collect all the excreta, and the same might be true 
with nitrog(Ui. 

An interesting feature of the nitrogen discussion is the work done by 
Seegen and A^oit together. In the spring of IStJS or A"oit w(*nt to 
Vienna and worked ^\ith Seegen for several weeks. Experiments were 
made with 2 dogs, Yoit worked almost exclusively with the dog w hich 
had been used in Seegen’s x)reviouR expeiinients and w’hi(*h was in 
nitrogen erjuilibrium. lie collected the (‘\creta in the way he had 
always recoiiimende<l, L r., directly, and su(*c<‘eded in obtaining uniform 
daily results. The excreted nitrogim agreed almost exactly with that 
consumed. Seegeifs results show^ed considerable daily variation. It 
setuned as if A"oit had finally settled the eontrovm sy and shown that 
Seegeifs conclusions were* based on errors dm* largely to tin* fact that 
he had not collected all the urine. Ko resjiiration exiieiiments were 
made. 

Two years later Seegen’ ])ul)lished his a(*count of these joint experi- 
ments. lie insisted that he w as never convinced by Voit and endeav- 
ored to slnTsv that Voit’s objections to his methods of work wexe not 
well grounded. IIoweviT, the fact l emains that Voit got more uniform 
and consistent results than Seegen had lueviously obtained, and uni- 
formity of results is an iniiMutant faetor. If tlu*re is a diserepaney in 
the nitrogen balance due to the respiratory cx(*ri‘tion, it should be very 
nearly the same for <*ach day, jiroviiled the food and other e\[K*rim(‘ntaI 
eonditions are constant. Sccgcii’s deticit in the nitrogen balance had 
shown considerable variation, which Avould go to show that it w^as due 
to some error in manipulation and not to a bodily function. 

It is very x)ossible that the slight discrepancy in the results obtained 
by Voit, ami w hich Seegen still <*laimed were due to l esjiiratory nitrogen, 
may bo explaiueil by the fact that neither investigator took the precau- 
tion of analyzing the meat used as food. The nitrogen content was 
calculated from Voit^s old tigures for raw’' meat, 8.4 ]>er cent. Analyses 
made by Nowak for Seegen seem to show that the nitrogen content of 
meat is quite variable, but generally higher than that assumed by Voit, 
and it is now’ recognized that there is a <‘onsi<lerable source of error liere. 


^Studieii iibor Stoii'wecli»«l, p. 126. 
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Voit’s experiirif'nt with a dove Ls often re^yarded iis convincing proof 
of his position in the nitrogen controversy. This experiment lasted 124 
days. The total nitrogen in the excrement was prtietically the same as 
in the food consnined; hence Ihere was no ground for supposing any 
gaseous exe.retion of nitrogen. Seegen’s eriti<*ism of this experiment 
is that Voit made his nitrogen determination of the peas by the soda- 
lime method, whhdi, in his o]anion, gives too low results, esx)erially in 
the case of vegetable albuminoids. He <'laims, therefore, tliat the dove 
received more nitrogen in its food than ai>pears from the figures, and 
that the balance obtained is incorrect. Work done in N'oit’s laboratory^ 
has shown conclusively that the soda-lime method as there used gave 
positively ac<*urate results, and indicates that his ex])eriment must be 
credited. 

Voit" (jiiotes the respiration experiments made by rettenkofer and 
himself ' as additional i>roof of his position regarding nitrogen excre- 
tion. These experiments are sev<Tely criticised by 8eegen,^ who regards 
the results as inaccurate. The imints questioned are ])rincii)ally the 
determinations of (*arbon dioxid and A\ater, and the fact that an even 
balance is always found. ‘replies that it has been exxierimentally 

proved that the error in the <leterminatiou of carbon dioxid Avas not 
greater than 1 ]>er cent, and in the determination of water not more 
than 3 })er cent. The discrepancies Avhich Aveie pointed out in some 
control (‘Xperiinents made* with a st(‘arine cainllc burning in the respi- 
ration apiiaratns are shoNMi to be due to incomi)lete combustion. 

The fa<‘t that the income and outgo in \'oit’s experiments ahvays 
balance is a ne<a\ssar\ oin*. since one term, the oxygen, is determined by 
diflcrence. Although in \'oit‘s (‘xperiiiumts the oxygen Avas detiTinined 
in this way, and so re[)resented the combined errors of all the other 
determinations, it does not ditfer greatly from tin* calculated amount 
of oxygen re<piired. Voit did not examine the respired air for an 
iin*rease of nitrogen, as from his point of view this Avas unnecessary. 

Seegen contends that there is alN> ays a greater or less discrepancy 
between the <*onsumed nitrogen ainl that excreted in the urine and 
fe<‘es, Avhich can not be explaineil on the ground of slight analytical 
errors, but must be regarded as <lue to gaseous excretion. 

Seegen also iiunle a series of respiration ex])crinients,-’ using an ajipa- 
ratiis like that of Uegnault and Ueiset of the ‘Closed circuit’' tyi)e, 
and examining the respired air in the <*hamber at the end of the 
experiment. 

Thirty-two experiments A\en'i nuule AAuth rabbits, dogs, doAes, and 
fowls, lasting fnun 12 to 1 10 hours. An ai>parent gain in the respired 

* Zt8chr. lUol., 10, i». a7l). 

- Ztsclir. Biol., 16. 

T U. S. Dept. Agr., OOico Kxpt. Sta. link 21, p. 109. 

'♦StuOien iibi*r StolTworlisol. 

^Studifii iiber Stofl’woohsel. j». 288. 
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air of from 0.00 1 to 0.009 gra. of nitrogen per kilogram per liour is 
reported. This would mean in some of the experiments an actual gas- 
eous ex<‘retiou of 2 or 2 gm. of nitrogen. 

Voit^ lias expresseil the opinion that the results obtained in this 
work can not be depended upon, for the following reasons: Though 
SeegcMi iinjirovcHl on llegnaiilt aiul IJeiset’s apparatus by [iroviding 
niereury eonnections in plaee of rubber or eeinent and in this respect 
prevented a diffusion of external nitrogen, he did not eliminate all 
chanee of error of this character. He ke])t his nitrogen in a tank over 
water on which there was a la>er of oil, instead of over calcium chlorid 
solution. Voit ^ (juotes exiieriinents whii'h show that when gas is kept 
over oil it is rendered impure by diflusion in a comparatively short time. 
Oil is not as good as calcium 4*hlorid solution for preventing such a 
diflusion. Yoit also remarks that the oxygen may have been impure 
as it was made from iiotassiuni chlorate and mangam'se dioxid. See- 
geifs rejily to these objections is that his oxygen was made fresh for 
each experiment, and that if the nitrogen found was due to imjiurities it 
should also have been found in the control experim(‘nts with an alcohol 
lamp in the apparatus, A\liieh w’as not the ease. Though Voit has 
siiokcii of these control ex[)erimeuts as untrustworthy In* has not said 
just why. A^oit thought tlu^ most probable source of m*ror in Seegen’s 
experiments was the fact that the temjKwature w as not the same in all 
l)arts of the apparatus. Experiments w ere mad<‘ which show^ed that a 
variation of from 1 to 5° (\ would a<‘count for all the res[)iratory nitro- 
gen found. Seegen’s resj)iration chamber was made of copper ]>late 
and would allow’ tlie beat produced in it to (‘scape rapi<lly by radiation, 
and no pr(‘caution w’as taken to maintain a constant temperature, 
Anotluw source of error is found in tb(‘ nu‘tbod em])loyed in the 
analysis of the r<‘spiratory ])roducts, Seegen gives few details beyond 
saying that the Hiinscn method w as <unph»ye(l. As lie does not ]>ublisli 
many results it is not possible from bis A\ork to t(‘ll imicli of the limit 
of error. According to Voit th<‘ smallest error in gas analysis by (he 
Bunsen method, w hen all possible care in mani]mlation is used, is 0.05 
volume per cent. If 50 c(‘. of gas is used as a samidis ami from this 
the nitrogen in a larger <piautity is (*omiuited, the resulting error may 
be ipiite considerable. 

A series of respiration ex[)eriments wifli rabbits was mad(‘ by Leo^ 
in Pfliiger’s laboratory, in wdiich many of (lie errors jiointed out by 
Voit were avoided. In this cas(‘ the amount of gas(^ous nitrogen which 
could be claimeil to be excreted in res])iratory pi*oducts-w’as reduced 
to 0.00042 gm. ])er kilogram ])er hour. This is one-twelftli the value 
found by Se^(‘u and Nowak, and w^ouhl be (^({ual to 0.01 gm. per kilo- 

’ ztsciir. f. lUoi. 10, j». r>ir>. 

Ztsclir. f. Biol. 10, p, 510 ft boii, 

Stnclifu iibtT SiofllVocbHel, p. 281. 

^AroU.go», Phytiiol., 2(5 (1881), p.2l8. 
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gram for 24 hours when calculated for dogs, or 0.55 per cent of the 
total excreted nitrogen. This quantity is so small that in the author^s 
opinion it is of little practical account, and it would seem to be within 
the limit of unavoidable error. 

A consideration of the work as a whole brings out two ])rincipal 
points : 

(1) Before analytical methods were perfect(‘d a considerable discrep- 
ancy between the nitrogen consumed and that c\(*retcd was usually 
found. It was oficn too great to be accounted for on the ground of a 
gain in weight of the subiect. The discre|>aiicies were, however, not 
at all regular, and as methods have been j)ei fected the amount has 
constantly decreased. 

(2) In a considerable number of lesj^iiation (*\p(*rimeuts a gain of 
nitrogen, ^\hieh was believed to come from gaseous respiratory i)rod- 
uets, A\as found in the respired air. Improved methods have greatly 
diminished the amount, and it is believed that (‘rrors in method or 
observation are sufli<‘ieiit to a<*count for the remainder. 

The majority of nnestigatois today slum* Volt's ojiinion that all 
nietnboli/ed iiitnigcn is e\creted in the urine and leces, Fuithermore, 
sinee the nitrogen of the le<‘(‘s is largely du(» to the undigevsted residue 
of the fooil the urine ma\ \Mthout serious eiroi lie assuimsl to contain 
praetically all the metabolized nitrogen. 

In tills re^i(‘W (d* tlu' suliject the jdaii has l>eeii to give tin* princijial 
jM>iuts which have lieen discussed by Seegcii and \ oit. Many things 
have not been rid’erred to, but they lune sceiimd of less importance 
than the points touched upon, Secgcii's last imbli<‘atum in 1881 
(reprinted by him in 1887). Whether or not this (•oncluil(‘s tlic discus* 
siou it is, of coursis im]>ossiblc to say. V Idle Voit's woik is ojicii to 
criticism, on the whole it is remarkable for its cousistenc,^. The fact 
that his results arc so harmonious is one of the stiougest icasousfor 
acccidiug his conclusions. 

18(4— No. 10 li 
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CHEMI8TEY. 

On the determination of ammoniacal nitrogen in commercial 
fertilizers, Bottc^hbe {Cliem. Zig,, 'JO { 18 %)^ No, 77, p, 151), — In view of 
the cjiticisni of the reeomun^ndation of the Association of A^rh'ultural 
Exi)eriinent Stations in the German Empire tliat tlienitrofijen in ammo- 
nium compounds in fertilizers be determined by <listillation with mag- 
nesia, the author compared this inetlnKl with that in wliicli distillation 
with soda solution was followed on a number of sam]»les of sulphate 
of ammonia and mixed fertilizers containing nitrogen in ditlerent forms. 
The results were practically identical by the J methods, and indicated 
that the criticism, raised chietly by iertilizer manufacturers, that the 
results by the method r<‘<*oinmended are too low", is w ithout foundation 
in fact. Tin* magnesia, how'e\er, must be as free as possible from car- 
bonate, and the results indicate that distillation of the \y*dU*Y extract 
of the fertilizer is preferable to direct distillation, the latter giving too 
high results in inked fertilizers. 

The citrate solubility of the phosphoric acid in bone meal and 
some other phosphates, A. S.ir>STK(iM {Kgl, Landt. Akad, UandL 
Tidskr,, ,il (1895)^ pp, Jh’)-J7'j), — Digestion of 5 gm. of bone meal con- 
taining 40 per cent of tine meal, 25.10 per cent of total phosphoric acid, 
1.96 per cent of nitrogen, and 0.H7 per cent of fat, in 100 cc. of Peter- 
manifs citrate sedation at 58 to 4(P 0. gave 6.72 ])er cent of citrate- 
soluble phosphoric acid. The same meal extracted with ether gave 
6.88 per cent; after incineration, 1.45 jier cent. 

A citrate solution iirejiared according to VVcin,‘ 4*ontainiug 4.55 gm. 
of ammonia and 20.5 gm. of citric amd i)cr 100 cc. as compared with 
4.73 gm. of ammonia and 21.26 gm. of citric a(‘id in IVtermann’s solu- 
tion, gave 1.61 per (*ent of citrate-soluble ])ho8])horic acid in the same 
sample of bone meal. ^ 

Using amounts of bone meal varying from 10 to 0.5 gm., the citrate- 
soluble phosphoric acid increased from 2.15 ]H»r cent with tlio largest 
amount to?l6.]8 percent xvith the smallest. A constant xras found 
from the results, which was used with a fair degree of a<‘curacy in 
calculating the variation in solubility wit h the variation in the amount 
of material taken. 


‘ Agr. Chem. AnalyHi), 1889, p. 186, 
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A sample of bon© meal digested with glycerol alkali at 2(KP 0., 
according to GabriePs method, ‘ showed 32.03 i)er cent of total iihos- 
photic acid and B.jl2 per cent of citrate soluble a(‘Kl when 2 gni. was 
weighed out, or a iiercentage solubility ol 24 4 per cent ^igainst 25.5 per 
cent in the original sample. • 

Five grams of the bone meal was treated with 100 ic. ol a citiate 
solution somewhat inoie alkaline than Wein’s, aii<l 2.00 per eeiit of 
soluble phosphorie acid was found. Five giams cadi of fine meal and 
coaise meal wito treated with rlic same solution, with tlie lollowing 
results. Coarse iiieab 2.21 pei cent ot i it rate soluble pliosphoiii acid; 
fine meal, 3.35 pei i ent 

The results ot \arying the length ot digestion and the tempeiature 
are shown in the iollowing table 

Injlunitt of length and t( mju mtnn of dtgfHtion on ittmii HolubiUiif of phonphoru aotd 
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A solution ( ontaniiiii; till tlieoidn al ainoiiuts ot ainnioiiia and iiiiic 
acul foi til aniinomuiii iitiate ga\eslightl\ lowei lesults tlian that used 
in the othei e\]»eiimeiits. 

Similai e\i>eiimeuts weie made on 2 samples ot Thomas slag, (1 ) < on 
taming 1M)4 ])ei lent ot phosphoiu and 4Uid M pei lent ot tine meal, 
and (2) 10.34 jiei cent ot phosphoin and and 7") pel cent ol line meal. 
The lesults were as lollow s 


Inftntnn of aught of on aimit sotutnhig of }ho*^2)hitn( aad 
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ITsHiff tb(* ooiistaiits loi the Aaiiatums in the i>ei<eiitage solubility 
■with diHeieiit amounts ol the haniiile, lesults Meie ealeiilateil whicli 
agreed very closely with tlioso obtained iii the actual analysis. It will 
be observed that the diflereiiees iii the jieroentsige solubility of the 
reverted phosphoric acid in the ‘2 samples disapiieaied when 1 gm. of 
substance was used. 


XtHcbr annbvt ( hi in , 1893, j> 2'»7 



m 


EXFBBXMEira STAItON BEOOBD. 


Apatite (contaiuing 39.65 per ceut of piionphoric acid), saperpli^ 
pbate (6.91 per cent of total and .6.50 per cent water-soluble phospborie 
acid), and a basic pbospliatc, obtained by supersaturating a sodium 
phosphate sohition with calcium chlorid, were treated witli 100 ce. of 
tri-aiiuftoniiun citrate solution. The basic pbospliatc was found -to con- 
tain 37.41 per cent of phosphoric a«‘i<l and 48.11 percent of calcium 
oxidjcorresiionding to llie formula 13(’a()’41*i;0!i. The following results 
weie obtained : 


(lirale HoluhilHy of phosphoric nad in (hffereut phosphates. 


AVi'ight takoii. 


2 gin.... 
] gin.... 


i.hoHphon. J ivrrenlag.^ Koliibility. 



Su|MH 

H.ihic I 

Supet- j 

ilaiiic 

Apatito 

l>boH- 

]>hoN 

phuK 

pbttH 


]»hut4 


])bate. 1 

phttto. 

I'er r< nt 

tnii 

Vtr cent. 

1 

1 

1 


1 l>5 

, G 04 

11 07 2 7 1 

H7 4 1 

32,0 

1 57 

1 

1 4. 0 




1.8« 1 

C 40 

2H '.4 4 7 

1 

02 G 

1 

' ‘76.’3 


If the Wiit(‘r*s()lubh‘ ])li<)S])lion<* arid in thr Miperpliosphatr be sub- 
tracted from the perceiita^jes j^iveu, tlH‘ fifiures for 5 and 1 pii. Mill bo 
changred to oS.;i and (»4 i^er cent, resjiectiNely. 

A citrate solution made up according to Wagner's directions' was 
used in treating* on(‘ vsami)h‘ each of the bone nu‘id and Thomas slajCj 
with the following results: 


Mobility of phosphoric acni in Wagmrs atiute solution. 
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Tlie temperature of tire room \vas about liigher when the last two 
tests were made, which jmssibly explains tlic liigher results obtained. 
The solubility found for Thomas slag is s(»en to vary but little with 
different amounts of substance weighed out, compared with the data 
obtained for bone meal. 

The author claims that the solubility of the different kinds of phos- 
I)hates in citrate solution e,au not be (considered indicative of their 
comparative agricultural value, lie recommends the general adoption 
of Wagner’s citrate solution, the digestion to take place always at the 
same temperature.* — 1 «\ w. 

‘Chem. Ztg., 18, p. 

*Wiigner, (jheni. Ztg., 19, p.l420, recommoiida 17.6^ 0, 
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The in the oompoeitioii of superphoephatee and the 

eeolntion of hydroflnoric-acid gas in euperphoaphatee xnade 
Srotn phosphorites {Bpt. AgL Chem, 8oe. IMognay 23 {189l-^95)y pp, 
J93--25 ), — Determiiiatious at different dates from September 22, 1804, to 
June 15, 1805, of soluble^ nml revertt^d pLosphoric aeid in 3 saiQples of 
saporpliosphates made from mineral plios])liates, showed a regular and 
marked increase of soluble phosphoric aci<l, while with superphosphates 
made from bone no such in<*r(*asc was observed. Further investigation 
showed that this increase was due to the gradual evolulion of hydro- 
fluoric-acid gas ill case of the sujK^rphosjihate made from the mineral 
phosphates. 

The determination of the milk sugar content of milk, as well as 
the specific gravity of the milk serum : A contribution to milk 
analysis, E, yon Uax^mkr and E. Spatii {ZtHvhr. an<icn\ Chem.^ lS9Gy 
JSoH.2^pp, IG—H): 3, pp, 70-7, i), — Seventy-four analyses of fresh milk 
are given. After long expedience the authors give tlie following as the 
simplest nu^thod found for the preparation of the milk serum : A beaker 
weighing with glass i*od about 00 gm. is ]mrtly filled with from 200 to 
200 ce. of milk, and weighed on a balauee sensible to 5 mg.; 2 ec. of 20 
jier cent aeetic aci<l is adiled and the wiiole Incited on a water bath for 
a half hour. After <‘ooIiiig, wiUer is added to the original weight and 
the wlioli* stirred and filtered. The first drojis are a])t to be turbid 
and should be retiltered. If the filtrate is still turbid, alumina eream is 
added to a weighed ])orti<m and the whole heated and then iironght to 
weiglit again. This gives a clear serum. Tlu^ specific gravity is then 
deteruiined with a 50 <*c. jiienoineter, which tlii^ authors deem the only 
way in which results absolutely correct to the fourt li decimal can be 
obtaineil. 

For the ilelermiiiatioii of milk sugar 25 ce. of milk is W(‘ll shaken in 
a half liter flask with 400 ce. of water, 10 cc. of Fehling's solution (with- 
out tiie lioehelle salt), ainl 2».0 to 1.2 ec, normal potassium hydroxid, 
the liquid tilled to tin' mark xvith water and tiltered. The liltrate 
should eoiitaiu an ex<‘css of eoj)])er sulphate, and accordingly should 
not rtmet alkaline. The sugar is determined gravimetrieally in 100 ec, 
portions of the liltrate by the Soxhlet Allihn method. If the milk 
serum is usetl the same procedure is followed, but the results are uni- 
formly 0.1 to 2 per i*ent higher than thos<‘ obtaine<l with the milk. The 
milk sugar in curdled milk is determined in the serum. 

Analyses are also given wliieh show that tlie speeitic gravity of the 
serum deiTeases on standing, most noticeably after the tlrst 24 hours. 
The contmit of milk sugar also falls off* rapidly and especially at a 
slightly raised temi>erature. Ilotli the vspeeifui gravity and the sugar 
content can, however, l>e dek*riiiined with fair accuracy during the first 
24 hours. The atithors believe Ihest^ determinations k) be of especial 
value in detecting waterwl milk. 

Experiments on imlarization go to show that if the milk is polarized 
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•witbout previous beating too low results are obtained, while if basie 
lead acetate is present during the beating much of tlie sugar is actually 
destroyed. The following method gave excellent results where it could 
be used: Fifty eubicj centimeters of milk was heated to boiling in a 
100 cc. measuring llask, eoob‘d to and 10 ec. of basic lead acetate 
added. The whole was thou made to 100 ee., filtered, and polarized in 
a 1K)0 mm. tube, 1 f the sernin, obtained as above, was used 100 cc. was 
taken and direc tly cleared with basie lead a<*etate, filtered, and polar- 
ized in a 220 mm. tub(‘. Tn many oases the results compared (dosely 
with those obtained by the gravimetric iindhod. However, the polar* 
imetric method, while it results in a great saving of time, in many cases 
gives too higli results. The authors give results to show that this can 
not be (lu(‘ to any reagents used, but attribute it to the occurrence 
in some milk of a dextrin-like body which do<‘S not reduce Fehling’s 
solution but wliich gives greater rotation to the right. Kitthaiiseii, 
Schmoeg(T, and Landwehr have also jiroved the presence of such car- 
bohydrates iu milk. Tliese carbohydrates may vary very much in 
quantity, and apjiear to be jiresent esiK*eially in tlie colostrum. 

The following conclusions are drawn : The sp<‘(‘itic gra\ ity of a normal 
milk serum varies lietween l.fi2()d and The conbmt of milk sugar 

varies between l.2o and «>.2fi p<*r cent if.didennined in the milk direct, 
but is from 0.1 to 0.2 per cent higher in the serum. An addition of water 
can only be prove<l in a curdled milk wlien results on (lie original fresh 
milk are at hand for conqiarison, and then only within 21 hours. The 
determination of milk sugar ]>y ]>olarization is not allowable on account 
of the occuricnci^ in certain milk of dextrin-like bodies wbicb atl'ect 
polarized liglit but do not reduce cojiper solution. — c. J.. 

Cold saponification : Saponification and Reichert-MeiBsl nuxn* 
bers, li. Henhu^jUks (Zfschr, anffi tr, (Jhern,, No. pp. 2/). — 

After comparing cold and warm saponilication on several oils, such as 
linseed, cottoii-seed, olive, cf)coamit, ete., to the advantage of the 
former, the author states that he eoiisideis cold saponilic.ation especi- 
ally to be recommended iu the determination of the l?ei(‘hert-Mcissl 
number of fats and oils. ]>y the old methods etliers of the volatile 
fatty jicids are formed, but this can be entirely avoided by cold 
saponification. Tlio results obtained are also several tenths higher. 

Five grams of the fat is dissolved in a porcelain dish in 25 cc. of 
petroleum ether, 25 cc. of a 4 ])er cent solution of sodium hydroxid 
added, and the whole allowed to stand overnight. Saponification is 
complete in the morning. Tlie whole is then eva])orated to complete 
dryness on a w^atcr bath. The residue is transferred to a flask and 
distilled as usual. The results are some 0.5 (*c. higher thitii by the 
usual method oi‘ VVolluy. — o. L. parsons. 

The determination of pentoses and pentosans by distillation 
with hydrochloric acid, Mann, Krvgkr, and Tollens {ZUchn angew, 
Chem.y 189()y No. ,2, p. ,W). — The authors have carefully studied the 
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methods of deteminiog the pentoses by distillation with hydroolilorio 
acid, and And the former factors not absolutely correct. They ^ve the 
following factors: 

Hydra X 0.51(50 -|- 0.0104 fiirfnrol. 


Do. 

X 0.9865 

xyloHe. 

Do. 

X 1.2126 _ 

- arabinoHP. 

Do. 

X 1.01)95 

l)<‘UtOSO. 

Do. 

X 0.8(581 

xylaii. 

Do. 

X 1.0671 

araliiiii. 

Do. 

X 0.m576 

pentoHaii. 


It was foiiiul tliat the n\sultH obtained by the phloroghicin metliod 
proiK)8od by (’oniu'ler ‘ are as reliai)le as those obtained by the i)heiiyl- 
liydraziii method. The phloroglueiu method is carried out as follows; 
Two to five grains <if the substance is distilled with KM) ce. hydrochloric 
acid of 1.0b sp. gr. (12 per cent IK'l) exactly as jirescribed bj' Flint and 
Tollens.^ To the distillate twice as much phlorogluein, previously dis- 
solved ill a little hyilroehlorie acid, 1.0(> sp. gr., is added as there is fur- 
furol assumed to be jireseiit. The volume is ma<le up to 400 ee. with 
acid of the same strength, the solution well stiinsl and allow^ed to 
stand ov(‘rnight. The jins'ipitate is then eolletded on a taied filter, 
washed with 150 ei*. of water, dried, ami weighed. Tlie followdug 
factors ar(* used : 

Fttt lot H J'ot i alt nJattU(/ fm fui ul 


PIlloiO/tfllK KI 
oht.lilH 

l)i\ iMU l**r 

4 ul< 

lilt iiiiol 

IMlldlOJfllK 

(i 

j UiMKot for 
< at( ulatiriK 
farluiol 

u J 

1 820 

0 u 

] 911 

n 

1 '*>9 

0 {<> 

1 916 

(1 '24 

1 8,'*« 

0 .t8 

1.919 

0 2b 

I K71 

0 40 

1 920 

0 2h 

\ KH4 

0 4' 

1 927 

0 

1 8<>5 

0 .^0 

1 IHO 

0 JJ 

1 904 

0 flOf u 1 <iju 

1 Furfurol — 9.9191 > 

X 1.(58 

\.N Ian. 


Do. 

X 2.07 

ar.ibun. 


D«». 

X 1.88 - 

pentosan. 


Do 

X 1.91 

lost*. 


Do, 

X 2.:c> 

arabiuoso. 


Do. 

X 2.15 

poiilitM* 


The formation of furfurol during the distillation of cerbiiu substances 
which are knovni not to contain inuitosans is supposed to be due to the 
presence of hitherto unknowui bodies w^hieh are probably foriimd by 
the oxidation of stanch and whiidi are easily decomposed. — w. H. krtto* 
The determination of pentoses and pentosans by distillation 
with hydrochloric acid, H. Tolhbns [ZUvhr. angew, Chem.^ JTo. 
7ip. 194 ). — The author has <lecided that the factors given in his last 

‘Chcm. Ztg.,18J)l, No. r»l. 

^Landw. Vers. Stat., 42, p. 3H1. 
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paper ou this subject ’ are too complicated, and proposes to return to 
the simjile factor 1,84, jireviouHly published by him and Maun. The 
factors now given are : 

Furiurol X 1,81- pontoHaii. 

Do. X 1.84 \ylan. 

Do. X 2.02 arabaii. 

— W. H. KllVCr. 

On the detection of pentoses by the phloroglucin-hydrochloric 
acid precipitate method, li. Tollkns {lUr. (hut. chem. Oes.^ 29 
{1890)^ Xo. (S*, pp. lt?02-12 ()!^). — As is well known, pentoses and ]>entosan8 
may be detected by warming the solution witli an ecpial volume of 
hydroehlorie acid and a little })hlorogluein ; the mixture Avill assume a 
cherry -r(*d color, j**ivin;>“ a eharaeteristie absoi])tion band in the spoc- 
tnim between the lines I) and E. Tlie solution quickly be<*omes turbid 
from the sei)aratioii of a dark de])osit which soon renders the reco{:?ni- 
tion of the absorx)tioii band ini])ossi]de, and the dilliculties in appl^^iiiff 
the test to inquire solutions, such as plant Juices, urine, etc., are very 
considerabh‘. If, liowever, the brown deposit jirodiu tnl in the reaction 
be dissolved in aleoliol the characteristic color and spectrum band are 
reproduced. The author’s method consists in tilt(‘rin^ and washin^jf 
the dark deposit and dissolMn<»* it on the filter in alcohol. A colored 
solution is produced that is snnh'iently pinriianent to be examined 
satisfactorily vitli the si)cctroscoi)e. The antlioi* has tried this method 
with various su^xars and upon several natural jirodncts and timls it 
much more <*ertaiii ami considerably more delicate than tlM‘ direct 
application of the test. — A. m. petku. 

The composition of wood gum, S. W. Johnson {Jour. Amer. 
Chem. Soe.j hs {18*91)^ X(), >', p. — TTie ^iim of corncobs was found 
to consist almost wholly of \yhin, but birch wood on liydrolysis 

yields a sirup wliich gives only a very small amount of (*rystals on 
long standing or fractionating with alcohol. ‘^Seeding’' with crystals 
of xylose does not increase the yield. Vegetable ivory, w hen extracted 
with sodium hydroxid solution, yields a large amount of manniin, 
wTiich is easily olitained ])nre. It is probably areonquinied by an 
alkali-soluble sulistaiu'c of lower carbon content. All tliese sub- 
stances are ditlicult to obtain on aeconnt of their hygroscopic nature. 
They are most easily dried in vacuo at lid to J 12‘\ — w . ii, KUiUi. 

On the ammonia derivatives of some sugars, 0. A. Lobuv dk 
Beuyn and F. II. Van Lkknt (AVwc Ztm^hr. Ruhenz. Jml.^ J(t {189())j 
Xo. 7, p. 7fS; liev. irar. Ghim. /V, p. 28(); 1 p. 98). — Dry 

ammonia gas has no action on lactose or its anhydrids at normal tem- 
peratures. In a eom*entrated aqueous solution of ammonia the normal 
rotation of [a|„=: + r>;p falls to fa],, = + JCf-' in 5 days. IiSU*>to8e 
hydrate dissolves quite readily in methyl alcohol containing abeat 
20 per cent of ammonia. This solution within 11 to 18 days deimitB 


’ ZtH<*hr. Dliwiii., No. 2, )>. 22. 
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crystartB^ which are an addition product of lactose and ammonia, 
Oi^HaaOii’NIIg. It decomposes when exposed to the air, ^^iving off 
ammonia. — w. ir. krikj. 

The inversion of sugar by salts, J. 11. Lonc; (Jour. Amer. Chem. 
So€,jlS(18f)fj)j Ko. p. li^o ), — The author studied the influence of Fel^, 
FeCh, FeBr,, F 0 SO 4 , FeSO 4 (NH 0 .>HO„MnCl,, Mn 804 , ZnS()„ KAlS.Og, 
Pb(NOj) 2 , J’bCb, OdCb, and IlgCb on the rotation of sucrose solutions. 
It was found that in every ease the doxtiorotation was eventually 
changed to levorotation. Exact experiments made with Fel 2 showed 
that the inversion proceeds in accordance with the law of Wilhelmy- 
Ostwald. Tlie cause of the inversion is no doubt to be sought in the 
paitial hydrolytic decomposition of tlie salts, as* they consist of a strong 
acid ion and a weak basic ion. — w. H. KurtJ. 

The action of diastase on starch, Pk/iii' {BuL J8oe. Chim. Paring 
Her. .7, i i\o. / 7, p. I iJ; ahs. in Chon. Crnihl.j J, No. 11 j 

p. /)8S), — The malt infusion was allowed to act on starch in the eoldat 
a eoiistant t(‘inperatnre until the iodin reaction disappeared. Further 
formation of sugar was prevented b\ adding sali(\\lie acid. It' y repre- 
sents the amount of inaltos«‘ formed ]a*r lOfl gm. stareh and.r the tem- 
perature, then the lollowing eipiations lepresent the vem-tion; 

1 / /) sill u« O mu ui j I tiom lS-. 7 () 

j <i*siii ( r If) m h { I -#/>,/ i .*>(> 7r» 

The maximum ainoniit of maltose was foi nn*,l at 17 . Tln‘ rotatory 
pow’er (reiern'd to I gm. (b‘\tiin in ItMt e<*. » is h*ast at 47 ^ and highest 
at fl7 to .(IS , a p<hnt when the maltose eiuitent rapidly decreases. — 
w. n. Kuiuj. 

The natural oxy celluloses, 0. F. (bioss, E. J. Eexan, and 0. 
Bkadj.i: (Jour. Amo . Chon. Soc.. /s (/\%), Ao. 1. pp. — The iines- 

tigation related to the distribution of tlie fnrfmoids, /. the sub- 
stances forming fiirinran, in the permanent tissue which lesists the 
action of alcohol, dilute sodinin hydrate solution, and dilute hydro- 
chlorie arid, and in the cell contents of barle> . The jiermanent tissue 
contains ov er flfl per cent of the total furfnroids during the first grow'th 
of the plant and at the time of harvesting. The composition of the 
permanent (issue is constant and independent of tlit‘ varying condi- 
tions of grow th. The straw" of the rijre ])lanl give.s 12 to 15 per cent of 
furfurol both before and after treatment with 2 to 5 per cent hot 
sodium-hydrate solution, and this seems to show- that tlie eoini>osition 
of the assimilated matm ial is only dependent on the composition of the 
assimilating substance, and not on exterior intlueiuTs. 

Bleached straw" cellulose is eomjrletely soluble in sulphuric acid, sp. 
gr. 1.62. When this solution is ])oured into water a (‘cllulose hydrate 
separates which yields almost no furfurol. The soluble products can 
be separated iuto a fraidiou which gives an insoluble compound with 
barium carbonate, ami one wiiieii is not pretnpitated by this reagent. 



m 


UXFEBXMBKT STAWOH BBCOB0. 


The soluble products gave 4G.6 per cent of tli^ir weight in furfurol^aiid 
reduced 30.G per cent of the amount of copper oxid reduced by au equal 
amount of dextrose. This reducing power was increased to 68,3 per 
cent by boiling the 8ulphuri(5-acid solution. Oxidation of the soluble 
products by [>otassium periiuingaiiiite or by Fehling’s solution gave 
large quantities of acclic acid. 

The composition of the straw of wheat and barley is calculated to be 
approximately: 33 per cent lignocellnlovse wilh 23 per cent cellulose 
and 2.G per eent furfurol, 25 ]>er cent cellulose resisting chlorin, 21 per 
cent honiicellidose, and 21 j)er cent pentosans, — w. n, kruo. 

The law of the decomposition of salts by water, (inc juiM {Hal. Xoc. Chim, 
PaHfff ser, lo-Jd (JSOU), iVo. .V, .:j.7-.76*C). 

The fusibility of platinum i:i the carbon blast oven, V. er (Her, dcut, them, 
(res.f (lSfH})j Xo. 0, pp. /). — l*un* plahniim and x>latLiinm (7r* per cent) 

and iridium (2o per cent) alloy were lii^litly in< h>Kcd iii a linvclav n'tort mid heated 
in a ^raiihite blast o\«‘n. AVheutlm retort ^\aa cooled and o]K‘nod the platimini was 
melU'd, the alloy unalteied. 

On the formation of soda in nature, S. 'K \n v i vs ( /ter. tleul ( hem. (ien., ( fS!)6), 
No. 7jpp. lOoi-KltS"^. 

On a basic nitrate of magnesium, (i. I)ii»ikr (Cinept. AVwd., /.'/ {f,s9fl), Xo. t7, 
pp. O.i:, U.ih). 

On a crystalline sesquiphosphate of iron, V. fiUAV'.i s { VompL liend.^ I i: ( 

No. 17, pp. 9i7). 

On the catalytic action of nitrous acids and the potential of nitric acid, K. 
iHi.K {/(fiehr. plufstkifl. ('hem , Vo. /, 7 »p. .7/\*-d'y /, //</«. J). 

On the formation of ammonia by the electrolysis of nitric acid, R. Iiii-e 
(Ztavhr. pJufsihal. Chem,, 79 (lS9h), So. /, pp, 

The biochemical preparation of sorbose, (». Hi’ ktrand ( ( 'ompl. lUnd., 1 ii 
No. 16, pp. 

Galactite from the seed of yellow lupines, H. Wi 1 1 imi skn ( Her. <U iii. chem. Gee,, 
S9 (1896), No. 6, pp. S96--S99, fig. 7). 

The detection and determination of small amounts of magnesia in limestone, 

A. Hkkzfeld aud a. Fr»Rsn:R (Xlnehr. I'er. liiibenz. Inti., 789t,, Jpr.,pp. JS4-JS8). 

The action of some animal secretions and organs on the polysaccharids. K. 
Fiscuer and W. Nikbkl (8itztinghhcr. hjl. Akatl. U tHnenKch,;* ahe, in ( hejn. CentbL, 
1800 ^ J, No. 0, p. 499). 

Crystallized (^-mannose, W. A. Van Eckknsieix {Htt. trar. Chm. Haye-Haa, 74, 
p, S29; aba. in ('hem. Ctntbl., 7896, f, Ao. 7.?, p. G'Kl ), — Tlie found d-mauiios6 

iu the form of crystals. It has hitherto been hiiowu only as ii sirup. Jts solution 
shows multi rotation, beiii^ at first ]ovoro(atoi\\ , hut tinally becoming dextrorota- 
tory. —w. II. hRU<}. 

Crystallized anhydrous rhamnose, K. Fis( iiKit (Her. dent. them. Gen., J9 (7896), 
No. S, p. 3J4). 

The digestion of trehalose, F. Hf>rRQUELor and K. CJlfy (('ompt. rend. Soc, IHol., 
1895,2). fioo; ('enibl. I*hgeiol., 9,p, 787; aba. tn ('hem. Centbl.^ IS96, f, So.l8,p. 97(f). 

The chemical composition of Austro-Hungarian sugars, F. Stkohmeu and A« 
SxiFr (Ziachr. Nahr. VnUrauch. und Uyg. WaarenK., 10 ( 7896), .Vo, 4,p. 3d). 

Test for mineial acid in vinegar, Nickel (/VmnH. Zitj.; Pharm. Centhl,, 35, p. 85; 
aha. in Vierieljahr. ('hem. Nahr. tind Gennamnll., 10(789'*)^ No4,p. 604). — Add a con- 
siderable (jiiautity of pliloro^liicin to the \inegar, insert a splinter of pine or bamboo, 
and boil until the phlorogluciu is dissolved. If mineral a(}id is present, a decided 
coloration will bo observed. 

The compounds of the sugar ethylene, trimethyleue, and benzyl-meroaptaiii 
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W. T. XiAWlOSKCS (Ber, d€Ut*ckem. Ges., B9 (1896), Xo* 4,p, Ml', ah$, in Ohm, Ztff., 
$0 (1896), No SO, Mepert., p. 96), 

iiuialytical method* for sugar beets, Kuhnkk (Ihnt, Zuckerind., B1 (1896), p. 66), 

Two reactions for distinguishing lactose from glucose, L, KriZAun (BuL 8foe, 
CMm, Paris, ser, 3, 16-16 (1896), No, 13, p. 666; ahn. in Tier, deni, chem, Ges„ 29 <1896), 
No, 3, Uef,, p. 147), 

Papain as a digestive agent, 1). H. Dorr (Pharm. Jour,, 1S96, No, LUJ,p, 18S)* 

Candy adulteration, Kaurhki. and BritANn (*4rrA. Ihj^., 26 (1896), No. 4, p, 621; 
ahs, in ("hem. Zttj., 20 {1896), No, 60 , Iiepirt,,p. 101). — The atitliorH found barium 8ul- 
l>hato, f’lironiiiiiii rompoiinls, and iiltraninriiie. In soinn cascH tracoH of iron and 
manj*ancso worn discovered. They |)<»int out the iinpoiTanee of exaininiiijj; the portion 
of the ash whicdi is insol iiitle in bydrochlorie acid and which eoiisistB mostly of 
barium Hiilphate. — w. ii. KKr<i. 

Note on commercial litmus, I), li, Huowx (Pharm. Jour., 1896, .Vo. l.Ul,p, 181), 

The use of agetylene as a source of light for polarimetric readings, 11. W.* 
WlLKY {Jour. .imer. Phem, Sor., 18(1896), No, J, p. 179). — Tlie author linds that the 
acetylene lijjfht is pe<*uliarly well adapted to tlie reading of highly-colored solu- 
tions. — w . II. Kur(.. 

A modified polariscope for chemical purposes, II. Lwim)] i (Neue Ztschr. 
Biibenz, Ind,, 66 (1896), No. 8, p. 87). 

Berthelot’s contributions to the history of chemistiy, !l. (\ Hon on (Phem, 
Nms,76 (1896), \o. 1902, pp. '11-216), 

Analytical chemistiy, Mi.\( iiimkin { TrauH. /torn third (ivrman tdiiion by J, 
Lovhe, London: MaaniJIan Po., 1897, pp. All, 61 rerivmd in Naturt, 6i (l^'Otl), May 
7, pp. 6, 7 ), 

Chemical division of Kentucky Station, A. M. Pkitu ( hentneky ,sto. /*/ i. 1891, 
pp. A1-\I \ ) — Vnalyses me given of Korgliuiii eane juice (see p. 8(12), butter, soils, 
wood ashes, a^h of clovei hay aud eorii s(o\er, lobacco stems, \iviaiute, limestone, 
and iniucral ateis. 

Miscellaneous analyses, L. II. Mkuuili {Mantr Sfa. Ppt. l89p pp, 16-/6 ). — 
AuttIyH4‘8 aie gueu of has, (oni silage, com meal, cotton-seed meal, ami coru-and- 
rob meal fed in <'oiinection witli a dig«*slion t^vperiment; analNSts of the feces of 
sheep uscil in digestion e\]>erum'ntH, of .*> suiiiple.s of i*aris green, and of W'ood 
ashes, marl, and soil. 
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Hypostomacese, a new family of parasitic fungi, T. A^uilhemin 
(Vowpf, Nend,, 122 {ISHd), No, 9,pp, .’‘*16-61^), — Two new g^enera of the 
order IJstilaginea* are deseribed, whieli the author eousiders as constb 
tiitiufj; a new family of that order. They resemble in some respects the 
Aseoinyeett^s and the I lyphoniyeetes. Both aie jiarasitie on the leaves 
of eoiiifers. The first, to wliieli tlie nanu* Mvria UtriviH is given, is said 
to be the cause of the larch disease recently described by K, Mer.^ 
The second fungus is called IlypoHUmnm jUvhhmunp audit was found 
parasitic on the leavcvs of VinuH aHHirkiva and V, montana. Technical 
deseriptions are given of both speeies, together with brief notes upon 
their aflinities. 

On the selection of organic food materials by plantSi W. 

Pfeffeb {PrhtpshewPs thihrb, trua. Hot,, 2S (1896), pp, 205-268; ah$, 
in hot, Oaz,^ 21 {ISOO)^ No, 8^])p. 101-102), — A study was made of the 


‘ Coiiipt. iiond., 121 (1895), No. 25, p. 9t54. 
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selective power of x)lants in taking up organic food by offering 2 car- 
bon containing compounds, eac*>h of which was x>re«oiit in sufHcient 
quantity to fully supply the demands of the plant. Most of the 
experiments were conducted with Aspergillus niger and FenMllium 
glam*um. In one case where dextrose and glycerin were added to the 
nutrient medium both were used, but the dextrose was drawn upon to 
a much greater extent. In case dextrose was present in small quan- 
tity it was totally consumed before the glycerin was attacked. When 
lactic acid was substituted for glycerin, results similar to the above 
were obtaiu(‘(I. In case acetic acid was otfered with dextrose, 
although ap])arently a poorer food, it was consumed in a greater 
amount in i)roi)oition to the quantity otfered than the dextrose. The 
ex^danation for this is its ]>ossible greater adax)tability for <‘ertaiu 
functions of the jdaiit. 

When x)e])toijes took the i>lace of dextiose, results similar to the 
above took plaee. By growing several fungi in dextro and h^vorotatory 
tartaric acids it ^^as found that many of them attacked the dextro 
aeid, some, a]>pareiitly, made no distiiietion, and one attacked the 
levo acid, lea^ ing it dextrorotatoiy. The causes inllmuieing selection 
are thought to be fum*tioiis of irritability . In eases of Avidely differ- 
ent osmotic properties, the material i>enetrating mor(‘ rapidly, whether 
the belter food or not, A\ill supply the (hmiand to the greatm* degree. 
The stimuli prompting a ehoiee arise either fiom the ))Iant\s ])roduets 
or from the substance otfered. 

The autlior lias intioduce<l the term ^‘economic coi‘‘11icient" to 
express the diy content of the jdant produced liy the consumiition of 
100 parts of tin* food material. For the 2 fungi most extensively 
experimented with the econoinie eoihlieients an*: For Aspergillus uiger^ 
dextrose 43, glycerin 20; for Peuivillium glaurum^ de\tros(». 33, and 
glycerin 15. 

On the influence of an abundant nitrogen supply upon the 
assimilation and respiration of plants, 11. M ( lukk Tiiukgait 
(Centhl, agr. ('hevi,,;JJ p, i:>f; ahs. in Aafuriv, Rvtuhvhmiy tt 

.Vo. 5,p. OJ), — Th(‘ iiithieneeof abundant supjdy of nitrogen iiixui 
the avssimilatioij and n\sj)iiation of plants was teste<l by the author 
4^with potatoes and sugar b<‘ets grown in ])Iats of equal fertility\ To 
one of the plats (3iile saltp(*ter was added from time lo time. The plants 
grown in the plat eontaining abundant nitrogen were more vigorous 
and of a darker green eolor. The cliloroiihyll <*ontent of the ]>otatoe8 
was as 200 to 100; there was also a more abundant production of tlowcrs 
and a greater yield of tu]>ers. The weightof the harvested tubers was 
greatly inereastMl, while their sugar and starch <;onteiit was smaller for 
the plats receiving additional nitrogen. The smaller sugar and starch 
content is attributed to the greater vegetative activity of the plants 
and a conse<]uent greater demand on th(‘se substances for growth. 
Young tubers gave off jier kilogram at 20^ i \ in 10 lionrs 0.17 gm. car- 
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dioxid where nitrc^gea wm abundant, as eoniparecl with 0,38 gm. 
where it was deficient. The roots also allowed great differences in their 
respiration. Experiments with sugar beets gave results similar to those 
with potatoes, lii summarizing the results ot‘ his investigations, the 
author shows that an abundant nitrog4*n su])]>ly jn odnees the following 
effects: There is an increawid leaf area and an increas<‘d ehloro]>hyll 
content, a deficiency in the starefi formation in tln^ leaves and a rapid 
using up of tlie starch jircsciit, a.rcduccd e'oiitcnt of rescr\e material, 
a higher *gliu*os<» content, a quicker solution of revserve stuff, an increase 
in the <*oiitent of combined nitrogen, a higher respiration in all the 
parts as ell as a higher nitrogen content, and an increased growth 
in all the i>arts. 

Experiments on the nitrogen feeding of green plants, T. 

IloKOK^Y {Chem, :Jii {/^%), A'o . ^ p, >.>‘). — Tlie author conducted a 
scries of investigations with Spirogyra to see whetinu* it could obtain 
its nitrogen from the follo>\ ing componiids: (Jlycocol, nrethan, ethyla- 
min, trimcthylainiii, cyanuric acid, ami snlpliocyanatc of potash. These 
substam es verc <'lios(*n, as tln‘y repn»s<‘nl ditferent groups of organic 
nitrogenous coinponmls. The plants were grown in 0.1 per (*<»ut solu- 
tions, the cyanuric acid being neutralized witli limewater and the 
ethylamin and triineth> lamin with sulphuric a< id. After allowing the 
jilants to remain in the solutions for a considerabh* time, they were 
tested with caffein for acti\e albumen. Of the t» substances tested, 
onl> the tirst 2 were found aAuilalde as nitiogen sources for the plants. 

On the origin of honeydew, (b Bonmeu (//cr. ipn, s (/rS'.%‘), 
A’a. u/;,s, Oani, (lirotUj 7, A'o. /^/,/^ — 

The comfusions of the author from his investigations on Inmeydew' and 
its pnuluction an* as follows: 

^‘Altliongli th«^ apIiK juhI scale msect an* the chief caiiNeh of* lioMe,> (lows, \et they 
m.»\ )m‘ pro(luc(Ml l);s the jilaiits under certain eomlifions. 'flie dire<*t product ioD 
may lie oh«iorv<*d iniyroscopicall^ , f lie small diopn being exuded through the stomata. 

“The production of houi^di'w h\ ajdiis ih maiiitain(*d tliroughoni tin* day, dimin- 
ihhiiig ati night, tvhile that produced h> the jdant usually < eases dining the day, 
the niaxnnnin prodiietioii taking place about daybreak. 

‘‘Cool nightHand drybot daya are favorable for the pi odm tion of >egot able honey* 
dew an well ns an increaHe in iiioiKtnn* and darkiieHK, tin* other (smditionK being 
cMpial. 

“The exudation of sw’eet aolutioiis through the stomata ma,\ he ]>rodiiced 
)dtinging hranchea into wab'r and placing them in davkiu'SK. 

“It is well known that hcen will take any sweetened siihstaiiei* ollered them if no 
other mipply i« availahle, yet whereMT }»oR»ible they w ill choose tin* source oftering 
the he«t, and when plants are tlowenng ahiimlantly they will lorsuke the honey- 
dew, esjWM ially that formed hy the aphule«,* for the nectar of the llow’ers. On the 
contrary, if there is alack of nectar. tlu\v will collect hone>dew. 

“The chemical composition of the different lioneydows from different plants is 
▼ory variable, and that jirodnoed hy the plant a]>proachos inori' nearly the comx>oti- 
titin of the nectar of llowcrs than that hy insects,” 

Bome native omaxnental grasaea, II, T. 11. KKAitNF.\ {(iarden and Porest, 
t7^,i73y 
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Kew or noteworthy gnuise% XV, G. V, Nash ( Torrey SS {lB96)y i, j»|>» 
t47~-lBl ), — Critical notes and descriptions of new species of grasses are given. 

Grass notes, F. Lamsox-Sckibneh (Torrey BuLy $S.{lS9G)y No.4ypp, 

— Critical notes and descriptions of now species are given. 

Notes on some species of Meliola, F. S. Earlk {Bot, Gnz,, {lS9G)y No, pp. 

New species of Kansas fungi, J. K Ellis and E. JUktholomkw {Krytkeay 4 
(lS9())y Xo, Jy pp, 79-y^.i ), — The following now species are dencrihed : Polyporun crypia^ 
pws, Pitvcinia vlavispora, P, ievtOy Phoma bi/ormitty ('ytisj^ora (rlasirmay C. yledUmlia^y 
Jl^^pheropsis robinea'y S, Iriaraothiy Ilaplosporelfa lonylpes, //. neynndinxHy IHplodia inqux^ 
novif, Cerronporella nireHyPoniosporiMm maydin, Dendryphhtm curtipen, and (ladoHporUm 
snhsessile. 

New species of fungi from Mississippi, S. M. Tkacy and F. S. Eahlk ( Torrey 
BuhyifS (/iV.W), Xo,Syp 2 >, JO,!-?!!), — T\% oiitA -t\v o now 8]»eoicH of fungi are described. 

Two new fungi from Germany, G. Linj>ai' {IledwiyiUy ,i'> (/S9f)), Xo. ;>p. .7^*, -(*7, 
Jiy, 1). — (li<riomium marchirum and Ptziza alpiyena aro described as new species. 

Schroeteriaster, a new genus of Uredineae, T. MAr.xus {/Ur. dent. bot. Ges.. 14 
{IS.%), Xo, -i, pp. lJ9-l.iG, phi ), — Thin now genus is founded upon VromyteH alpinun. 

Hints on the study of fungi, K. F. Smith {Asix Gray Buh, i ( Non. pp. 

4, pp. 37-13.) 

Brazilian plants which contain maniiite, T. Ti.civoi t {/tsebr. nUfj. osUrr. Apoth,^ 
/?r., .14 {lSO<»)y p. J7; abs. in (’hem. /Ay., 10 (7.SW), No. .10. Peptrl.. p. I(/4).— Genipa 
aweneana, a tn'o wliicli grows tlinnigliout South America south of the equator, con- 
tains nianiiito. The fresh loa\ os ga\cd.r)l per cent, tlio barh 0.7i» per <*cnt. Mannito 
•was also found in Bahitnaeanibu ttpinona /cror, the loaves containing l.itlipci cent and 
tbebark 0.60 per cent.— w . ii. kiu 

On the polymorphism of Populus tremula and its vaiiety freyni, Ukhv jku 
{Iie.v, y^n. Boh. .s’ ( PP* J17-lS',ph 1 ). 

Contributions to the biology of geophilous plants, T. \V. AicKstTioNu (Acta 
Bey. Soc. Phyn. Lund., h (ISfnl)^pp. hO. Jiy^. ?.S’; abH. m Bot. Ziy.y.^G (ISOh). //, .\o.S\pp. 
1M-12G). 

On the localization of the active principles of some plants, \j. Shi \ an (Jour. 
Boi.Francey /O (LSVG), \on.: .pp. nh-1.3,' ; S.pp. 133-1 iO; P.pp. 137-PA). 

On some protein crystalloids and their piobable relation to the nutrition of 
the pollen tube, Ij. H. JIuik ( InUrnat. Jour. Mur. and Sat. St i,, ner. o ( JS9ti). No. SOy 
pp. m-mypl. /). 

On the biology of pollen. H. Lii»Fonss( ./«//?'/>. n ihh. Boh. J!f( lS9fi). Xo. 

lyPP. J-3S). 

Concerning the perithecia of the Erysipheae, V. N'iilii.min {liev. Myeol.y IS 
(tSOh), So. 70ypp. 01 y OSyph 1 ). 

Contributions to the moi-phology and systematic botany of Myxomycetes, 

C, ScillLBEKSKT {Bot. Gentbh. Oh ( /S90)^ So. .7, pp. Sl-S.l, pi. J). 

Concerning the conditions for conidia formation by rust fungi, NV. Sohokia- 
KOW’ITHCTI ( Plora.SI {l'<93)y p. 30? ; abs. in Cextihl. Bakt. and Par. Ally.. So, L-7, 

pp. ?3ri’-i.l7). 

The probable influence of disturbed nutrition on the evolution of the vege- 
tative phase of the sporophyte, <». F. Atkinson (Affirr. Sat., At* {/S90). Ac. 333y pp. 
$49-337). 

On the action of certain alkaloids upon plants in darkness and in the light, 

A.Marcact 1 (Amoco (Horn. Bot. lfal.yJS93y pp. ahn. in Boh Cvnlhhy 00 {1396), 

No. 5-0, p. 193). 

On the action of light and other external agents upon the liberation of per- 
fume, E. Mesnabi) {Her. yen. Boh, S (1300), Non. SS, pp. 110-157; SO, pp. $03^16, 
figs. 13). 

Contributions to the chemistry of chlorophyll, VXI, E. Sc-iiuxck und E. 
MaRCHLEWBKi {Proc. Hoy. Hoe., 50 (1800), So. 355, pp. 333-335, Jiy. 1). 
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Fhyilolbgy of color in plant*, D. T. Ukcvovoal (Pop, M. Monthly^ 49 (^896)^ 
Ko» ifPP* 71-^0, Jlo9, 4), 

On the origin of chromatic and achromatic substances in plant and animal 

cells, M. Latjdowskv (Anai, Ilefte, 4, pp, S5r»^4G, pin, 6; ahs, in Hot, Centbl,, G6 
(189i))f No, pp. 9t, 0^), — Th<i methcxls for fixing are in considerahle detail. 

Concerning centrosomea and central spindles, It. llKirr^'Ki (Sitzungsher. Gen, 
Morph, and Physiol, Miiuchnt^ JSVo, pp. ; ahs, in Pot. (rnihl., Cf! (lS!tG)^ No. S, 

p, 9S), 

The trichomes ot conifers, V.. von Ti'BKr^ ( lorsil. naturw. /ischr., .7 ( /syti). Non. 3, 
pp. 109--124j pU. ti; .7, I73-/!f3j pis. 

Notes on the carbon and nitrogen nutrition of fungi, T. r>oKouNY ((7<m, /Jg.f 
SO (1890), No. />, V. 00 ). — obsorvatioiiH and oonipileil nott*K are ^;iven on the 
vain© of a number of eompounds as Rourees of earimn and nitrogen for fungi, 

Researches on the division of the nucleus in plants, C. DEfM^iXv (Pul. Sor, 
Hot. France, scr. 3, 43 (IS'Jo), Nos. 1, pp. 11- il: pp. 31-^39). 

Concerning the effect of carbon dioxid on the protoplasm of living plant 
cells, 0. LoeuioRK ( Pringshcim's Jahrh. wins, hoi., .'S* (As*, 9.7)^ :,.11-<,2G, pin. 2, ftg8.S; 

ahs. in hot. /Ay.,. “>4 {ISOCs. 11, \o. 9, pp. 13j-^133). — The author found that atmoH> 
pliercK eont.aining large amount^ of earbon dioxid were inJiiriouH to the ]»rotoplaHm 
of til© hairs ou Ibo htanuMis <»f TnMleseantia, sto]>|dng the streaming of the i>roto- 
fdasiii. It also elKM'ked or |ire\ented tin* germination of .Miieor 8]»oreH as well as the 
(le\ elo]>inont <»f the ]>olh*u tub<*s <»f soiiie |»haneroi:ams. 

The disorganization phenomena of cells, I*. Klkmm {Pringnluim's Jahrh. wiss, 
hoi., J8 (/V'a7|, No, i ; ahs. in hot. /Jg., tU ilSOh), 11, No. O, pp, 133, 13, G). 

Decomposition of albuminoid matters during germination, lb N. ritiANiscii- 

Nllvow ln«. Agl, Inst. Moscow, 1 {/S9'>), No. 1-1, pp. 1'^ >-193). 

Healing of incisions in vegetable tissues, S, («. Siia itcx k ( (ianl. i 'hron,, ner. 3, 
19 ( INJG), No. 491, p. GfS). 

An experiment witli Rontgen rays on germinating plants, A. NcniHoiii-n (her, 
dent, hoi, (IcH., 11 {ISOin, No. 3, pp. 19,'^-llth. 

Mycological contributions, K. Ikostut i* \hot, Tidsshr., .0 ( 189G), No, J, ptp. 137- 
139 ). — A French resume is given t>f a preceding luinish article, in which Sorosporinm 
nwntia', Fntomophihora aphrophora , and Spegazzinia ammophilo an* described as new, 
and critical notes given (»n numerons otlu*r fungi. 

The interdependence of plants and animals, .1. Itonxr.Y {(lard. Chron.j ncr, 3, 
19(1S9iJ), No. iS:, pp. 317, 3 IS). 

Flowers and insects, XVI, (’. Kobi.ki.min {hoi. (la:., 21 {1S9G), No. . 7 , pp. 2GG- 
974). — an* given on tbe relations between some liliaceous ]ilantH and tbeir 
insect visitors. 

Bxperimeiital researches ou how flowers attiact insects, F. PiAiicAr (huh 
hoy. .icad, Set, helgt , str. Gtn { /.S\97), No. 11, pp. PIG-^ISS: ahs, in hot. Xtg., 31 ( 1896)^ 
11, No,8,pp, 123, 111). 

The flora of West Vhginia, (\ F. ami Ji. W. ^^TTA^L {Field Colnw* 

hian Mnnenm, hot. Ser., I ( l^in;). So. 1, pp.*1-i7G, ph, 3). 

Distribution of Rhamnus in Ameiica, I, K. F. tiui KNK (Frythea, 4 {1S9G), No. 

3,pp. 83-80). 

Useful Australian plants, J. II. M\ii>kn {.iyl. (laz. V. ,v, irales, 7 (1896), No. 3, 
pp, 127-131, pU, 2). — On bloodwood { Fnealypins vorymhona) and the small bur grass 
{Lapprago racemoea). 

The floia of British India, XXI (Loudon: 1890, pp. 22f).—lu tbe ]>rcR©ut part 
some of the (ilraminea* are described by Sir J. Ib Hooker. 

The Japanese deciduous trees in winter condition, 11. Shiuaaawa (Collepo 
Ayr,, Tokyo, Japan, hnl., rol. 9, No. 3, pp. 929-3(H), jth, 13), — Ily means of illustri^o 
tions and descriptions of bark, buds, lenticels, spines, etc., the author has furnished 
a key to the deciduous trees and shrubs of Japan, about I’CO species and varieties 
being described. 
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A mvt ttlevoohemioal reagent for cliloiopliyll^ }1. MoLiscn (Ber, dmt hot 
U {1896), No, 1, pp, 16^18), 

A simple freeasing device, W. J, V. Ohtkbhoitt ( /iot Gaz,, til {1896), No, 4, pp, 
m-N>l,fig8, 6). 

A compendium of general botany, M. Wksikrmaier (Trane, hf A. Schneider. 
New Vor/c: John )\ ilcy i|* Son^ 1896, pp. N^ 171). 


ZObLOGY. 

The common crow of the United States, \V. r>. HAintows and E. 
A. SrilWAKZ {r. S. Drpf. Afjr.^ Plrision of Onniliohuip and Mammal- 
ogy Bui. f>\ pp, !)S^ pi. 7, Jigft, ‘J). 

Synopsis . — This hulletiu consists t>f an clahoiato icpoit on a stinlj of the food habits 
of the <‘0111111011 <*row, and coinprisc's chajdiM's on ir<*»ieral liiihits, tho animal food, 
inst'et food, Acijftdaldo food, and tln^ jnoti'ction of < rops. The contents of 909 
stoinaidiH A\ere c\aniined, and found to a\ciano ahoiil ltd ]M*r c»Mjt of animal, 57 
per cent of AcjL^tdahle, and 10 per <*<‘nt of inincial mattm. Th<' ins<‘ct foo<l was 
about; ])er cent, and (onsisted mainly of injuiious ins<H*t8. The leniainin/i' 
animal food Mas mainh oHal, small mammals, and iio;j;s. '1 he corn eaten was 
about li") ]»cr < ent of tlie mIioIo IcmmI, luit t hicll\ w^istj-i ^lam. '1 he conclusiou is 
that th<‘ ( roM''’‘is moH' bcnelicial than iiijiii ions. 

(Unvral Itahifs (|i[). 0-25). — llriof iiientioii is inudo of llu* ^eci^jniphical 
distribution of tin* ooniiuon <*ro\v (^('(trrus amrri(ainis), is found 

thnuiijlnmt tin* riiit(*<l States, tliou^h raro in tin* arid u‘j»ions of the 
West. It is stated that crows are ini^nafor\ to some extent, thoug^h 
the latitude g;one ov<*r is usually not ^reat. Kxtt‘nsi\e deserifitions are 
given of the winter roosts of crowds, win*re indi\ iduals <*<dlect at night 
often to the number of man> thousands, lining in the day several miles 
for feeding imrposes. The <*hief roosts, in each of which from 100, 0(H) 
to 200,000 crows colle(d, are in New' Jersey, J*ennsy]\ a nia, Maryland, 
District of Columbia (Arlington, Virginia), Indiana, Missouri, and 
i5"ebraska. Tlie liabits of tin* erows at these joosts are described, 
various observers being quoted. The grouud underneath the roosts is 
covered, sometimes to a <lei)th of an ineh or more, wdth a deposit of dis- 
integrated ])ellets, from wliieh the clmracter of the winter food eau be 
made out, and consisting, iii the ease of tlie Arlington roost, of hulls of 
Indian corn, seed of various kinds, sand and gravel, ami chalky excre- 
ment. The s(»ed were ehietly those of sj)e<*ies of Klins, esjieeially the 
poison ivy, of ilowTuing dogwood, and of sour gum. Illustrations are 
given of a ]>ellet, and of tin* seeds most commonly eaten. Tln>i pellets 
consist of the indigestible jiortions of the food, wdiieh are disgorged 
after the soft nutritive matter has been removed in the st/Onuudi. 

Animal food (jip. 20-55). — The methods of investigating the food 
habits and examining tlic stomaeli contents are described, the matter 
taken from tin* stoma(*lis being mix(*d with water and the diit*erent 
ingredients then sorted out and identified. The average of the contents 
was found to be: Animal matter, J2.0 ])er centj vegetable matter, 68*8 
^ per cent, and mineral matter 10.3 ])er cent. Althougti the mineral mat- 
ter is chiefly sand and gravel, and not food strictly speaking, it istakmi 
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into consitleratioii while dealing with the /,^eueral proportions of the 
elements. Tables are given showing the contents of the stomat*hs, 
arranged according to the diflerent kinds of food, and months of the 
year. The 32.9 per cent of animal contents are made up of mammals, 
1.7 per cent; oifal, 3 ])er cent; birds, x>oultry, and eggs, 1 per cent; 
reptiles, frogs, and fish, 2.2 per cent; insects and spiders, 23.5 iier cent; 
and other in vertebral es, 1.2 i)er eent^ The mammal food was chiefly 
composed of mice and rabbits, though remains of groniul squirrels, 
gophers, and some other small mammals were also found; and notes 
from field observers arc given indicating tlie habits of crows in taking 
this kind of prey. Although there is evidence that crows eat xioultry, 
wild birds, and the eggs of both, the amount is inconsiderable. Wild 
birds sulTer more than poultry. A considerable i)roportion of the aiii« 
mal food is made up of reptiles, frogs, fishes, and in\ ertebrates, frogs 
being most eaten, <*raylish, fish, snakes, snails, and small turtles fol- 
lowing in the order mentioned. 

Innevt food 5t)-71). — Insect food \\as found in the stomachs of 

crows collected in every month of the yt^ar, and varied from 3 per cent 
in Jannai y to 53 jicr cent in April. The greatest amount of insects was 
eaten in April, May, and .Inne, due to the i>resence at that time of 
nestlings, in whose stomachs were found one third moie insects than 
were eaten by tin* adults. The gencraliyations drawn are that chiefly 
terrestrial species are eaten; that mainly large or medium-sized insects 
arc taken; that hard bodi<*d species are <*hoseii; tliat insecds with ])un- 
gentor otherwis(‘ strong tast(‘ or odor are iireferred; and that bright, 
and especially golden (‘olored insects seem to be most attractive to 
erows. (irasshopi)ers, dung beetles, groninl beetles (C'arabida*), May 
beetles, ground spiders (Ly(' 0 ''ida‘), weevils, cutworms, soldier bugs, 
and ants form the bulk of the insect food, in the above order, but all 
the ord<*rs of insects were represented in the stoma<*h contents. About 
as many beneticial and neutral as injurious sjieeies were eaten, but in 
point of individuals the injurious sxiecies are far ahead. Only two 
classes of beneficial inse<*ts were eaten to any gieat extent, the ground 
beetles and tlie soldier bugs, while grasshoppers and May beetles were 
eaten in considerable <iuantity, as were also to a h^sscr degree the wee- 
vils, click beetles, eutworms, and crane-flies. Notes from corresimnd- 
ents respecting the insect food of <toms arc included. 

Vegetable food {\}\\, 72-87). — Tables arc gi\cn showing the kinds of 
vegetable food in tlie stomachs, and the })orccntagoof each, by months. 
Of this, corn constitutes about half, acorns, lihiis seeds, wheat, oats, 
grapes, and cherries following next in importance. Although some com 
is eaten when it is sprouting, and again to a less extent when in the 
milk, the most is eaten during the fall and winter, and consists of waste 
grain. About 0 per cent of the total stomach contents w as made upof 
mast, chiefly acorns, chestnuts, and beechnuts. Small grains and grass 
and weed set^ds eaten in small quantity, and fruits, almost wholly 
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wild, coiuposed about ono sixtli of tbo food. Kearly 5 per cent of tbe 
fall jnid winter food consi«ted of Ithua fruits, sumac and ])oison ivy, and 
bayberries {Myrica 

Proiection of crops (pj). 88-96). — The ]>rotection of crops from crows 
by various means, such as tarring seed corn, i)oison, and bounties, is 
liistorically discussed, and the coating of seed corn witli <*oal tar and 
some dry i)o\vder, after first soaking in water, is recommended, as crows 
have a strong dislike to the davor of tar. 

The food of the common mole, II. Gauman (Keninvltjj Sta, Hpt. 

XLl-Xh T). — This article consists of a preliminary report on 
the food of moles, against wliich complaint has been made of injury to 
seed corn. The stomachs of 14 moles were examined and the food con- 
tents are noted for each individual. Animal food was found in all of 
the 14 stomachs, and in 7 stomachs tiaces of vegetalile tissue were also 
found. Th(* vegetable matter, howe\ er, vas thought to consist entirely 
of dead fibrous roots, i>robably eaten incidental to the animal niattm* 
taken, and not intentionally esiten. Two thirds of the food eonsisted 
of earthworms, and the remaining portion ot insects, cliielly white 
grubs and bottles. I n tlie opinion of the antlior t lie mole feeds entirely 
upon animal matter. 

A laboratory guide for an elementary course lu general biology J U Pins. 
IWUY (Boston: Sib(\, Binddt tOy pp //', pt b d fins J) Tins m .i Moik 

containing ontliiK <l dirertions lor the jnelimniary dissection and Htnd^ ol oiganisniH 
conuidered rcprcHcntatn e tyjx s of jdants and annuals The lonns ticnted ian‘»e 
from the protococons to fern, and from the aiineha to Ihe froi; 

On the* destiuction of mice, A. Si MlM>Jo\^sM Pftan'odmnh , ' 

Ko, (i, pp. — Xotfh aio gnen upon the use ol Baalln hfpht munnnt foi the 

destruction of mice. 

On the granular leucocytes, (•. T (iriiAM» (Piot Pot/ So<.. 7*y (JSUu), \o. tT/, 
PI). 7I-7S). 

Examination of the contents of the stomachs of the fish ciow (Coivus frugil- 
egus) (Dent.landn. Xom. i4, pp. ■'Vo, ; 17, pp /e;, 

A few facts about the teredo, or ship worm, P KNuii i / ouhin, ' ( /sw,), Xo.Sy 
pp. */,?, 44). 

The Royal Natuial History, V, R. Lyi»i kki n ( London V ff at nr <t To , pp.oSi, 
pis. 7 iy fiifH. l.GOO ) — This \oluino of the seneK litsits of tin* ie]>tiles, uinphihians, 
fishes, and the lowest chord ates. 


METEOROLOGY. 

Meteorological observations at Kentucky Station, V. E. Mt^ncv 
{Kentucky Sfa. Kpt. XLVU-^IjI II ). — Monthly summaries are 

given of observations during 1S9I on tmnperatiire, atmosplierie pres- 
sure, precipitation, sunshine and elondiness, and movement of the 
wind. The annual summary is as follows: Temperature (degrees P,). — 
Maximum, 97, August 19; miniimiin, —0, December 29; mean monthly, 
55.9; mean daily range, 18.6. Pressure (inches). — Highest, 29.59, P'eb- 
ruary 24; lowest, 28.85, February 12; mean, 29*91. Precipitation 
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(iii€h©s),~Total, 36.32; number of clear dayw, 102; partly cloudy, 131; 
cloudy, 132. 

Meteorological observations at Massachusetts Hatch Station, 
November and December, 1895, L. Metoalf, C. A. KiN(f, and J. 
L. Baetlett {MaHHackusetts ITalch Sta. Met. fiidif, pp. /; />/>. 

5 ), — These include notes ou the weatlier diirin/^ these months and the 
usual summaries of observations at the meteorological observatory 
of the station. The December bulletin gives an aiinujil summary for 
the year 18115. The more important data in this summary are as fol- 
lows: PreHHurv (inehes). — Actual inaxiinnm, 30.55, December 17; actual 
minimum reading, 28.25, h'ebruarvH; meanrediK'ed to sea level, 30.070; 
annual range, 2.30. Air temperature (degrees h\), — Ma\iinum, OS, June 
20; minimum, —0, February 0; mean, 48.5; annual range, 101 ; maxi- 
mum mean daily, 83.4, June minimum mean daily, 1.2, February 0; 
mean maxiiniun, 57.7; mean miinmuin, 30.0: mean daily range, 17.(); 
maximum ilaily ranue, 11, June 10; iriinimiiin daily range, 2, Deeem- 
ber 5. II umiditi/, — Mean <b‘W ]M)int, 30.5; mean foree of vapor, 0.131; 
mean relative humidity, 71 1. Precipitation, — Total lainfall or melted 
snow, 41.10 in.; number of <lay»N on >\liich0.01 in. or more jrain or melted 
snow tell, 110; total snowfall in iindies, 01. Weather, — Mean cloudi- 
ness obs^Tved, 10 j»er cent; total cloudiness ie(*orded by the sun ther- 
mometer, 2,115 hours, or 17 ]>ercent; number of elear days, 118; num- 
ber of fair days, 110; number of <*loiidy days, 137. Wind (prevailing 
direction). — N\V.. 13 [)cr < cut; S., 12 percent; S\V., 11 per cent; N.,l() 
percent; \V.,0 percent; other directions, 15]H*rceut; total movement, 
40,801 miles; ina\imuin daily iiioveinent, 151 miles, December 3>1 ; inini- 
inuin daily inovimient*. 0 miles, March 7; mean daily movement, 128,4 
miles; mean hourly ^elocity, 5.3 miles; maximum ])ressure i>er s«juare 
foot, lbs. — 03 Hides piu* hour, September 11. Bright sunshinf , — 

Numbtu’ of hours recoi'ded, 2,303, or 53 per (suit. I>atef< of frost, — Last, 
May 17; tirst, August 22, Dates of snofr, — Last, April 3; first, Octo- 
ber 20. 

Nebraska Weather Review for 1895, O. D, Swkzky and (L A. 
Lovelam) (Xtbraska Sta, But, /2, parts l-J pp. /oo, maps Ai), — This 
includes general notes on the weather; monthly summaries of observa- 
tions on pressure, temperature, ])reeipitation, wind movement, cloudi- 
ness, etc,, at some 121 dilVerent stations in the State. The data, for 
1895 aie summarized as follows: 

year 1895 ^^aa one of defteiont niiiilall and lather hi^h loiuporatnie. The 
wean temperature lor tin* Mato was hS.O F., wlm h is 0.8 above the normal. The 
highest was 110'^ and tho lowest — JU' . 

**The iiieau proxsnro for the iState w'tiH 80.00 iu. The highest was :U.01, at North 
Platte, in J'ebiuary, and tho lowest 29.12, at North Platte, iu May. 

'^Tho average wind \tiloiMty for tho State was 0.1 miles an hour; tho highest was 
50 miles an liour, at Lincoln, in March. 

‘^Tho sunshine at Lim^olu averaged 7.7 hours, or per cent of the imssible 
awoiiiit. (ft 
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Tlio total ovaporatioti at Lincoln amounted to 48*85 in. ; at Oniaba, 54.59 $ at Siouat 
City, Iowa, .52.70; and at North Platte, 48.64 in. 

^ * The average precix>itation for the State was 18.70 in. The normal an derived from 
the past 20 years is 23..3.% leaving a deficieuoy of 4.6.S, or slightly less than as stated 
in the Oecomber bnlletiu which included less romjdeto data. 

‘*Tho average relative humidity at Lineolu was 67.7 per cent, at Omaha 63.4, and 
at North Platte 66.2. The lowest observed was 13 per eeiit, at Lincoln, in April.” 

The mean temperature for 20 years (lS70~lH‘d/>) was 48"^ P., and the 
average rainfall 2.'L33 in. 

Meteorological report, N. IIklmk [Rhode Inland Rpi, 1894^ 
pp. 213-^17 ), — This includes notes on the weather and tabulated results 
of observations on temperature, pressure, and proeipitatioii for each 
month of 1894. The follOAving is a summary of the observations for 
the year: Temperature (degrees F.). — Mean, 48.0; highest, 03, June 17 
aiKlJiily20; lowest, —0, February; annual range, 102; highest monthly 
moan, 72.1, July; lowest monthly mean, 24.0, February ; highest daily 
mean, 78, June 23; lowest daily mean, —1, February 24. Preeipita^ 
Hon (inches). — Total (rain and melte<l snow), 48.10; greatest monthly, 
9.14, October; least monthly, 0.50, June; nnoirfaU — total, 75.J; greatest 
monthly, 24.^, Jannary; least monthly, 4, ISlareh. Weather. — Number 
of clear days, 110; number of fair days, 130; number of cloudy days, 
12 ; number of days on which 0.01 in. or more of rain fell, 114. 
Air pressure (iiudics).— Maximum, 30.34, February; minimum, 28.56, 
January; mean, 20.85. 

High atmospheric pressure in January, I>K('iikvhknh ( Compt. liemL, 122 
Ac. 0^ pp. .A5M.7/).— Observations in Knglaiid, Frauce, and central Kitropc, but 
C8p<‘cially in Jersey, where the barotmder at the Observaniry of St. Louis 8li(»wed a 
mean ja'cssuro for January of 766. 12 inm. at a height of 55 meters and <if 771,32 itiin. 
at the level of the sea. This is elaimtMl to occur pcriiMliealI\ almost c\ory 19 years 
■under the oombiuod action of sun and moon, the <-aii 80 H b«*ing discussed. 

Actinometric observations made at the observatory of Montpellier in 1895, 
A. C’rova (Comjft. Jiend.j 1,22 ( Ac. i/, pp. 

Observations of the sun at the Lyons observatory during the last three 
months of 1895, J. OriLLArMi: [('oinpi, Jiend.f 122 AV?. jo^pp. oU0-o9S), 

Heport of the Chief of the Weather Bureau, 1894^ ( I . S. J^ept. J//r., fi'eather 
Bureau Bpt. 1304^ pp. 2SS). — ^‘The firesent volume of meteorological data, the third 
ImldiBhcd by the Weather pnrcaii, contains the resiilts of (diservations made during 
1894, and, as a special contribution, a eontiiinatioii of the detailed loeords of tern* 
peratnre, pressure, and wiu<l at Pikes Peak and CJolorudo Springs, Colorado, begun 
in Part VI of the 1893 report.” 

The rejiort includes a list of observing stations, with data on latitude, loflgi* 
tude, and elevation, etc. ; instruments and instrumental eorreetions; hourly averages 
of atiuosplieric piessuro, temperature, and wind movement for 28 selected stations; 
monthly and annual meteorological summarieo for the ditferent stations; monthly 
and annual mean temperature, antiiial oxmunes <»f tora]>erature, and dates of first and 
last killing frost; monthly and annual precipitation; and niiseellaneotis meteoro- 
logical tables and reports. 

Monthly Weather Review (T, S. Dept, Agr,^ IVeafher Bureaut Monthly Weather 
Revlewj 23 [1805)^ 8^ pp. 283-^324^ charts 6: 9, pp, 328-304, charts 0 ), — In addition 
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to the usual snminarios of meteorological obHorvations with their accompanying 
explanatory notes, No. 8 contains notes hy E. 11. Oarriott on high areas north of the 
St* Lawrence Valley in October, November, ainl Pecernher; by U. E. Frankenlield 
on weather forecasts in the State of Mishoiiri; and by the editor on the value of 
Weather Bureau forec asts, th<‘ great drought of 1845 in northern Ohio, a region of 
heavy rainfall (Horse Cove, Macon County, North Carolina), the calculation of nor- 
mal values, protection from frosts, how do rains and winds 8])r(‘ad epidemics? do 
thunder storms advance against the wind? the caiiHc of the low temperatures for 
August, an aurora in South (’arolina and Kentucky, optical phenomenon (rainbow 
an<l yellow crosses oh^irNcd by moonlight), the cold summer of 1816, a popular 
substitute for the barometer, and the carbonic acid gas in the atmosphere. No. 9 
contains an aiticle on meteorology and magnetism by F. H. Bigelow, and notes by 
the editor on riornla freezes for a century and a half, dioughts in the Mississippi 
Valley, the weather in distant regions, the local storms (►f SepteuilnrS in Kansas, 
the earthquake of September 1, how to ohs<r\e an oaithquake, frosts in sonthem 
California — their pre<hction and pre\ontion, and storm wa\e8<ni the Great liakes 
and the ocean. 

A Bpeculatiou in topographical climatology, . M. I>a\I 8 ( fate;*, Jour,, 
Xo. /j, ;>/>. 

Temperature obaervationa on the anew covering during the winter of 
1894-’95, r. l‘oT .Is ( l/c/eoro/. /tH(hr., 1 ‘ /; «/>v. m ^\afttnr. UuntUchau, 11 

(^m’), Xiu XtO). 

North Carolin*-! Weather, Novembei, 1895, to February, 1896, IT. B. Battle, 
C. F, v<»\ Hritini iw, and K. Ntnx {Xorih Carolina Heather Service huh, 74y pp. 14, 
niapfij; 7'>ipp. Uy maps 7*>f pp. 77, pp. amps — The usual sum- 

maries of metoorologi<*a1 ohscr\atioim by the State eather SerMco cooperating 
with the Weather Buiean <jf this hepartment. 


WATER— sons. 

Experiments in determining carbonates of lime and magnesia 
insoils, Matzeui s and A, Vesteuiierc} (l Uuna Agl. fniit. Bpt. 
lS!H,pp. (12-71 ). — Tlio autliors investif'alod difieront iiiethods of diges- 
tion of soil samples, with special referenoc to tlie detorminatiou of lime 
and magnesia. Since earlier e\]»erimont.s l»y Krdmaii with different 
snm])les of marl had shown that warm eoneentrated hydrochloric acid 
extracted considerably more of both «).\icls than did dilate hydrochloric 
acid (about 1 per cent), a number of eoinparativo analyses of clays and 
maria were made with solutions of different strengths as follow's: (1) J 
normal (about 0.0 per cent) liydroeldorie acid acting for an hour uuder 
constant agitation by means of a water motor, and (2) 1 per cent hydro- 
chloric acid acting for 21 honrs under oeca.sional agitation. One gram 
of sabataneo was treated with 100 cc. of the solnlion in the former 
method, and in the latter with 20 to 75 ee., according to the amount of 
carbonates present. The digestion took i)laeo at ordinary room tom- 
imratnrein both eases. Carbonic acid was determined in all samples 
by an apimratus similar to that of Fresenins. Five grams of soil was 
generally taken for this determination. The following results (p. 846) 
were obtained. 
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Limey magmaia^ and earhonic acid in clage and marie eotublo in hgdrochlorio acid ofdif^ 
ferrnt siren gihe. (In air-dry enbefant'e,) 


SiilmtAix'O. 


1 nomiiil hy(lr<M*hlorir-acid «olu- 
tiuii acting for 1 hour. 


I IJlIIC 

1 


I <’arboiii<i acid. 


Mag- 1 

iicmIu. ('al< u- 
> latcd. 


Fotiiid. 


DiflVr 

cucc. 


1 per cent liydi*o<*hloric-:ici<l solu- 
tion, a4‘tiiig for 24 ItourH. 


Lime. 


Carbonic acid. 
Mag I , — 

n«8iH. Calcu- I Diflbr- 

bifcd. enoo. 




7Vr <-t 

Pfr ct 

7Vr rt. 

Per ct. 

Per ct. 

per ct. 

Per ct. 

J*cr ct. 

Per ct 1 

Per ct. 

1 

(/'lay from Kattegat . . - 
Clay Burfuea hoII 

5. 36 

0 84 

5 13 

4.37 

^ 0. 70 





' 


2 







'0 or. 

' 0. 34 

0 80 

0.07 1 

+ 0. 73 

3 

Clay Hubsoil 






.49 

.37 

.7H 

.05 

.71 

4 

< 'lav, Fpsala 

1.32 

.32 

1 39 

.>7 

K2 

1.34 

.37 

1 40 

.58 

.88 

5 

-- :do 

.01 

.22 

.74 

.04 

70 

.03 

.35 

.88 

.02 1 

.86 

C 

do 

2.41 

.10 

2. 07 

1 48 

50 







7 

Marl I'oUfbsb- u 

14 2.7 

.32 

1 1 . 

10. 97 

.58 

14. 43 

42 

11 79 

io. 97 ‘ 

82 

8 

Marl, grn> , Kkob\ . . . 
Marl, brown, l!)ktd»> - . 
Marl, Visby... 

'-8 (.8 

*.41 

7 27 

u 08 

.50 







9 

30 1 
11 

1 (5.S 

.47 

12.83 

12. 30 

47 

15. 47 

i. 16 

13 44 

1 5. 00 

. 44 

Marl Klinlo 

.... 





13 70 

.6,7 

11.48 

11 21 1 

. 25 

32 

Tertiary via V, gra\ — 
Tertiary clay, broMii 
KeuptT* inarJ, roddiHli 

.21 

'*.'28 

.47 

.07 

’40’ 







13 

14 

.24 

.27 

.48 

OH 

.40 






15 1 

brow n 

Keuper marl, grii\i«li- 

4.(51 

t 1!) 

7 12 

0 18 

01 



7 12 

0 . .70 I 

.02 

10 

green 

rpper Siluriflu marl, I 

'•11 83 

1 

'8 2h 

IS (_> 

18 02 

30 

12 13 

s ,78 

Ih 97 

IS. 13 

.84 

1 

Gotland 

7 (i") 

l 10 

7 31 

7 Oil 

22 

7 00 

1.28 

7 (52 

7. 14 

.48 


•Four |M'r cent b^drocbloric acid cliH^oUcd at ordiiuir\ t<>inp(‘iiituic Aiiiring 4K houM ‘ 1 04 ami 0 77 
per cent of liiin' ami 4»f magnesia, respect h eh . 

*ODe per cent bydrm'hloric acid diHSolvt'd at boiling boat 0 di p«‘r M*nt and I 4( ])ci c«‘nt of lime 
and of magnesia, resi>ectiA el> . 

*Uy extraction wit li 2a per <‘ciit livdnK'hlonc mill nii additional 0 17 per < <mi 4 ot Iniu" and 1.3" ]Mir 
cent of niagnoHia werti disaoh <'d. 


The results show tliat cold 1 iiercenf hydrochloric acid is sulhcic^ntly 
strong to dissolve the whole content of carbonates of lime and niajj* 
nesia, even where the niajjnesia content is so hi^h (as in the ease of 
Nos, 14 and 15) that an insolnbh* residue of <*a]ciuin maffiiesinm car- 
bonate (dolomite) iniglit be expected. The data for ‘‘calculated 
carbonic acid’’ won^ derived from the ]>ercentafces t)f lime and of mag- 
nesia dissolved by the, acid solution; it will be seen tliat the calculated 
amounts of carboni<? acid exceed those found by analysis by toO.So 
per cent, average 0.58 jier c^it. The phosphoric a(*id and sulphuric 
acid present were determined in 4 samples, as follows: 


riiOHphorir acid and hulphuric acid in claps and marln. 


(Mjiv Mnrl Marl Marl 
.Vo.'u \n 10. N«*. 11 No 1(1. 

« 


PboHpiioni .14 nl 
Sii)pliuri<' .icul . . 


yVi n uf. 1*rt c ut, /V< emt Pf‘i' ffnt. 
0 OD 0 07 'MI l) 12 . 
.07 Xut (b'tvriniticil • ,12 


The quantities of acids found were not suflieient to account for the 
excess of dissolved bases, and this excess must therefore have been 
derived from silicic acid in the form of easily soluble silicates. 

The authors re<*ommend the method followed at the Halle Exi>eri* 
nient Station ((fennaiiy) for the estimation of lime in soils,* checking 

»See Landw. Vers. Stat., H8, p. 281 (E. S. R., 2, p. 524). 
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the results by a deteruiiuatiou of <‘arboui(» acid in the sample before 
treatment F, w. Aroi. 1 .. 

Amount of water in soils during July, 1895, M. Whitnijy ( T. N. 
Depi. Aijr,^ T>\v, of Af/ricHUural Sods liuL >, pp. J), (Iqim, */). — ^I'he 
character of the weather (tnriiig the month and the ciop conditions are 
briefly discussed .in<l dat«i arc reported in t.diles and diaj^rains shoAV- 
in<» file moisture in eaily tiuck soils atMaidela Spiiuj^s, Maryland, and 
Toano, Virginia; in tobacco soils 4it ()\ford, Xoith raroliua (bright 
tobacco), Poqnonoc k, Connecticut, and Newstead, Kentucky (shipping); 
blue grass and Wlute l>uile> tobacco land at Lexington aiidGieendale, 
Kentucky; and in other soils at Wcdhngton, Seott (Mty, Haven, Garden 
Cit>, Colby, Stafloid, Ellinnood, Tonler, and Mankato, Kansas; and 
Geneva, Ibg Sjnings, and North Platte, Nebiaska. Mechanical analy- 
ses aie ui\eu ot the tinck soil tioin Toano, the grass soil from Lexing- 
ton, and the tobiuio soils fiom Ovtoid, New stead, and Lexington. The 
uioistui<‘ in these sods dining June and Jiil\ was as follows: 

Mui luK lu ihfjf Hut ktuds of 4 if tl n unf him tindJuUi^ 1 t 


nm J«l 


/ i) eeut 1 4i c*n1 


IrudvNoi) loom Viiuniu 


8 7 

8 » 

(iriMK '^oil I < xii);i;t4iii KiiituikN 


IS 7 

4 

tob It 4 o s< il o\(oid Noi tli ( atohii i 


7 0 

7 4 

SilipplII^ tolliU Ml soil, 1(1 K(Utll(kN 


14 ■) 

T) 6 

Ihirli N tab i< ( o H4 tl 1 1 xiii.^t<iii KiiiMuKi 


10 7 

.JO »> 


*‘riHsii liguK s .110 not iiikmI freiii tht dnh sainpkb, foi tlu .k t«i d deter* 

iiiiualions \ 11 ^ <oMM<Uiih]\ with tin inM|ii ihlo s ol tin ^lound ind lioni the ciiois 
aiiKitig iioin the nu thoiL o( 1 llOl^tuu di ti nmmvtious Ihe .vituil ileti rnmi.itious 
are x>lutt( d on idi rt uni tin tigun s m the t ihh iietakiMilrointhe«hut.isni»ic- 
sPiitnig nioie IK iih the i\<ii< 4 ediih (onditionsot the ludd 

**^^hdo the inoiHtiiK diliiisinthe s oik^ soil fionida\ to d i\ uul Iroin A?ei K to 
the <hih iMu I is jnopoitionalh tlu* u'.eouallthi sods, showing Ih it through- 
out the hi .18011 1 lops ^1 i)w in ^ on so no sods h in e 2 oi r tiuu s ,is niu< h w itt r at their 
disposal as on otheis iiiiiU i i 8s*»ntialh tlu same dim itic < oiuhtioiis 

The couservation of soil moisture by means of subsoil plow- 
ing, T. L. L\i>N (^(bfftsho Mf(. IhiL / >, />/>. ^ Jiq, f pis. >). — The 

stiikingl> lienetieial «ind lasting etteets on the grow th ot coin and sugar 
beets ot snbsoiling a fme iqilaiid loam at the st.ition aH‘ desenbed and 
illustiat<‘(l and tin* siiecesstul expeiieiu e of a f«iimei at Geneva, Ne- 
biaska, is gnen. 

The following suggestions aie made: 

plowing, although i moms ol imi^erMiii* moist nu does not prodmo it, 
mul is, tlioreioio, not a siibstituto tor iirigitioii where tin lainlall is too hmall to 
produce ciopfi 

beie there is a hard, di j siihsoil, subsoil plow nig is to ho ii tommi ndod 
*<Wheie the Hidmod is loose, giuNdh, oi saiuh, siihsoiliiig probably imiiotos- 
ear^, or may on on be inpipous 

not Hubmiil w hen the hoil isncin NN«t,eith<r aboNo oi loiieath, na tUeie is 
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gteut (lancer of puddliu^ tbo noil; thus leaving it in vorHe couditiou that) before. 
This is ouo of the reasons why it is hotter to snbsoil in the fall than iu the spring. 

the ground ho siibsoiled in the fall, the winter and spring rains have ample 
opportunity to soak in, that htdiig the season of greatest rainfall and least evapo* 
ration. 

Subsoiling in the spring may be a jiosiiiNo detriment if the snbsoil bo extremely 
dry, as in that case the rain Avater is partially lemoved from the ^onng i)laut hy the 
absorption of the bottom soil. If the spring rains were heavy, this Avonld not be a 
disadA antago.” 

On fallowing, V, V. Dkiii^rain (Compt. livnd.^ 1:23 {1:^96), Ko, 15, 
pp. 821-83i ). — A IritMiiiinl rotation of whoat, onts, and fallow is very 
eoniinoii in lOuropo as a relic of the time wlien few forage plants were 
grown, little manure produced, and little was known of commercial 
fertilizers. The author maintains (hat the practice of fallowing has no 
excuse for existence at the ])reseiit time when manure* and fertilizers 
are abundant. It should be re]daced by a system wliich keeiis the soil 
covered and siix)press<*s weeds. 

' Measurement of the odors of the air, A. (Ii'kauiux nnd M. Nicioi \ {Compt. 
Pend,, JJ2 {is\%), Ao. /7, pp.P'tf, 

f Nitrates iu water supplies, T. Sc iilo'^mno {('umpt. Itend., J :: ( tSUit), So. /7, pp. 
8S4-S^20jfuj8. 2 ). — A preliminary leport on :i study of tin* spring ^^.»t<•r of Paris, dis- 
cussing the A'ahio of dot orm I nations <»f nitrates in choosing a souimo of supply of 
potable A>ater. Analj tical data are reserved for a future )>aper. 

Potable water, F. CcxRkil (VKhh poiahh. Vari^: J, It, lUiiUnrv d fits, pp, .17,9, 
fige, 13,1 ). 

Analyses of water, H. J. Wiieklkr {lihode Inland Sta. Upi. lyji, />. 7.//). — Tabu- 
lated analyses Avith reference to sanitar\ condition of 5 samples of watei sent to 
the station from different parts of the State. 

Hygienic examination of water, FLCm.K {Jtent, f ieri, ({(f. (lenand., 38, So, 1; 
aha, in Chein, Ccnihl., 1800, J, Xo. 12, p, 0,11).— A jairtiul n'’*humc of this subject, Avith 
e8]>ecial reference to tbo transmission of disease tlirougii Avater used tor drinking 
and domestic purposes and to the metbods emi>loytMl in tin* examination of Avat«*r. 

Analyses of atmospheric waters collected at Catmiia from June, 1888, to 
September, 1889, (». Uasii.e (Sta::. Sper, Jgr. Hal., SS (1800), .Vo. 0, pp. 043-074), — 
Data regarding content of nitrogen iu different forms and lime, magnesia, chloriii, 
sulphuric acid, and silica. « 

Investigations on the influence of plant cover on the height of the ground 
water, E. Wollny (Forach. (ieh, agr. Phga,, 18 (/.V9.7), .Vo. 3-4, pp, 392-402, fig, f). 

The agiicnltural charts of the Arrondissement of Meaux (Seine-et-Marne), 
France, J. B6 naiii> (Ann, Sci Agron,, aer, 3, 1890, I, Xo, 2, pp, 3()i-270). 

Determination of the productive capacity of soils, A. liorscAssK (Jour, Jgr, 
PraLfOO, (1890), 7, Xo. 19, pp, 085-089;,— A popular article on tJie characteristics of 
a productive soil. 

Account of an experimental field near Qoedereede on land overflowed with 
^seawater, I. G. J. Kakkdkkke (Orgaan J’er, Oud/eer, Pyka Landhomcaohool, 8 (1890), 
No, 90, pp, 5-7), — Barley and oats yielded Avell-develoj)ed grain; the beaus were 
badly wrinkled, and tbe potatoes had a \ery bad taste. From the results of this 
experiment the conclusion is drawn that on meadows overllowed Avith salt water, 
potatoes, flax, beans, and caraway must not be hoavd, while sugar beets, barley, and 
oats give a yield of very good <iuality. 

The renovation of calcareous soUs, V. Okiivaim (Proff, Agr, et Vit,, e5 (1890), 
floa, 10, pp, 259-271} It, pp, 287-297} 13, pp, 343^55), 
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On the Bubetitntion of soda for, and its value in connection 
with, potash, 11. J. Wukklkr, J. D. Towau, and (i. M. Tuckkb 
(Rhode Island I^Ui. Bpt. JS94, jtp. ](i8-18^). 

Sjfnoptfit , — PhoHphoric aciil and nitroj^eii were iipi^liod uuiformly to 48 sixtieth- 
acre plats. Potash nnd soila were suhstitiiled for earh otlicr in ditiereiit 
aiiioiiuts aud x>ro|>ortious, usiu^ th«‘ chlorids aii<l eariioiiutes of i>otiiBsiajii and 
sodiuiii in different series, hoth with and without the addition of lime. Kle\eu 
varieties of ]i1ants were #?rown on each plat. The yields were /[generally ^'reater 
with potash without soda than with soda without itotash, and with the carhon- 
atoB rather than the chlorids. The results indicate that soda was inferior to 
potash. 

A brief review is /:(iven of work in this line. Four series of 12 
sixtieth-acre plats were used, receiving ii unilbrni iipxdication of <>00. 
lbs. per iMire of dissolved idnisplmte roek, .‘iOO lbs. undissolved }>lios- 
phate rock (tioats), 180 lbs. tine ground bone, and 7li0 lbs. dried blood per 
acre. In addition imtasli and soda were used to test the value of soda 
as a partial substitute for iiota.sh. 

Full auiounts of each were used alone and eonibine<l witli full, .J, 
and 3 the auiounts of the others, and J, A, and *j' of tlie full ainounts of 
eatili were usetl in eoinbination with equal amounts of th(‘ other. 

The full aiuoiuit of soda, U.2H lbs. of sodium oxid per plat, was fur- 
nished in the form of 1.47 lbs. of sodium ehlorid and 4 lbs. sodium 
carbonate, respectively. The full amount of potash, 3.115 lbs. iier plat, 
was iiseel in the form of <>.2 lbs. potassium (*hlorid and 5.14 lbs. x>otas- 
siuiii carbonate. In 2 series of plats I lie ehloritls of ixitassium and 
sodium were used and iii 2 others the carbonates. In xuevious work 
tlie soil, of Avhich a chemical analysis is given, liad been found so a(‘id 
that some plants refused to grow ou it. In order that the effect due to 
the neutralization of this acid might be the same a smaller quantity of 
sodium carbonate tlian of iiotassiiim earbonatt‘ was used in each ca.se. 

The Held in winch the plats were sitiratinl was in grass until 
when corn was grown. On dune Gaud 7 beans, earrot.s, beets, corn, 
cucumbers, sorghum, millet, oats, ruta bagas, and ])otatoes were xdaiiteff 
on each i>lat. The ])lantiug was followed by e\<*essiv<* drought and tlie 
oats and corn were failures. 

The yields secured are tabulated. They iinlicate that where' xmtash 
was used without soda the yields were greater than where soda was 
used without potash. Where potash in im*reasing quantities was 
added to a full amount of soda the yields generally increased with the* 
amount of potash, though not always in a uniform degree; but where 
soda ill increasing quantities was lulded to a full amount of ]iotash the 
results were loss satisfactory. 

The yields were generally greater with the carbonate than with the 
chlorids of potassium aud sodiiuii, and *Hhose plants which showed 
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tlic ^freatefcjt benellt from the use of the carbouate were among those 
which in experiinents elsewhere were most bciieftted by the use of air* 
slacked lime.” 

Tt seems ] probable to the author that the carbonates reduced the 
acidity of the soil more than the chlorids, and that tlu‘ use of air-slacke<l 
lime still further increased the yields of those crops most seriously 
affected by soil acndity. The use of lime was advantageous in connec- 
tion with sodium and potassium carbonates, and much more so with 
sodium and i»otassinm chlorids. 

*‘Tho indications IVoin the experiment this year are that soda was inferior to pot- 
ash; hut to what extent, if any, it is important as a plant nutrient in conufM'.tion 
with potash in addition to the soda already o\istin ‘4 in our soil, can only bo ascer- 
tained by a repetition of tlic3 experiment perhaps fora number of ^ears. Though 
the direct object of the (‘xperiinent was not to coiujiare the action of the chlorids 
and carbonates of potassium and sodium, it was evident that the latter pr<»(lucod 
miK'h greater yields with certain crops than did the chlorids, an<l that this was due 
to the action <if the carbonates in reducing the acidity or Koiirnoss of the soil seems 
probable. A similar bouolicial action from the limi^ in eonnection with (‘ertaiu 
plants, wlii(‘li is in ae<*ord with prevdous (experiments, is also evident.” 

Observations upon the growth of various plants upon an 
upland acid soil before and after liming, H. »I. VV'ukklku, J. D. 
Towau, jukI (i. M. Ti (’KEit (Rhode Island Sfa. Rpt, pp. 
pis. II ). — Experiments commenced in IHO.l to test the inlluence ol‘ lime 
in connection with other fertilizers, espet'ially nitrate of soda and sul- 
phate of ammonia, on a large variety oi* field and garden cio]>s grown 
on well-drained but aciii soil (E, 8. K,, 7, ]>. .‘177) were <‘ontinued during 
1894. The yields of the different crops are tabulated and their api>ear- 
ance is sho\Mi in plates. The summary of results during 189,’] and 1894 
is as follows: 

*M)ur sandy loam soil, Avhcrc the natural drainage is good, has been found to be* 
decidedly sour or a<’id, and some plants almost refuse to grow A\lHle others ilourish 
upon it, lly the use of the air slacked lime, which reduces or oNt‘rcortics the acidity 
of the soil, the fields of a number of plants ba\e been increased from 1 to U times; 
with a number of others the yields luno been doubled, while n ith a fe\\ plants they 
have been redneed from one-half to one-fourth of those obtaiiUMl without lime. The 
plants ordinarily grown in Rhode Island which have shown an injury from the use 
of 8 tons of air-slaeked lime per acre are the ]Miinpkin, watermelon, and Indian corn 
(fndd \ariety). In other oxperiiiients where smaller (quantities of lime were used, 
Indian corn was slightly benefited or uninjured. The time of ripening of the waU^r- 
melon was hastened by the use of lime, a fact wdiich in oiir latitude fully eompeii- 
sated for the reduction in its yield. The greatest dra>vba(‘k to the use of lime which 
we have encountered is its tendency to increase the potato scab . . . [but] lime has 
invanably increased the yield of large tubers and frecpiently the total yield. . . . 

»In regard to tlio maturity of the crop, that of the kohl-rabi was hastened remark- 
ably by the use of lime, and that of the summer sijuash to some extent. 

♦^Spinach and lettuce were more seriously affected hy the acidity of the soil than 
.my other crops grown, and almost failed in some instances to gain a foothold even 
though the seeds germinated well. The most important Rhode Island crops which 
were decidedly benefited by the use of lime were the beet, onion, miiskiuelon, cab- 
bage, oaullflower, encumber, barley, red clover, pea, and ruta-baga or Swedish 
turnip. Tobacco, sorghum, and wheat, though not Rhode Island crops, should also 
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be meiUioned, owln^ to the fact that they are iniportaut crops elscwlicrc. A itnin- 
bcr of other crops less generally cultivated were also greatly benefited by lime. 

Marked dllTeronces have been observed between individual members of the same 
family of plants; for example, of 2 leguminous plants, the (lover and the lupine, 
the former can not be grown successfully on our soil without lime, barnyard mannn^, 
or some other alkaline treatment, while the latt<‘r is injured by lime; again, in 
respect to the melon family, the iiiuskmelon was a total failure without lime, while 
the total yield of watermelons was not increased hy it. In regard to the cereals, 
barley was not a Huecess without lime; wheat and oats were l>cueli4i<*d hy it in the 
order named, though 1u a less degree, while the rye derived hut little Ixmefit 
from it. . . . 

Perhaps the most important imiiits brought out hy this experiment are the fol- 
lowing, namely, the noe(*sfiity for the examination of nplaml soils relative to their 
acidity, and the rc'cognition of its possihle effect in (»oiiiieetion with ])lant experi- 
ments, and alH«» the necessity of employing a lurg(‘ niimher of plants in experiments 
by xvhieh it is li<»ped to ostablisb general principles.” 

Testing the value of phosphoric acid in different forms, O. 

Flagg, J. I). Towar, and G. M.TroicKR Isiaft// jS’fa. lipt. isfu, 

pp, — Tliis is a report of progress in an exiteriinent on IS two- 

fifteenth aere platn, with etpial money values of idtosphoric acid from 8 
different sonr(*es. Air slaeked lime was a])plied to one-lialf of etudi ])lat. 
(\)rn was grown on all the plats. Tabulated data are given for the 
yields of corn ibr the previous and present seasons. Analyses of the 
phosphatie materials used and adeseription of <‘a(*h are given. 

^n'be (‘xperiinent as now planned is to be conducted a nnmlnM* of years, Uhiug 
pbosjdioric acid in lh<' same form each snec<‘ediiig year. Tin* eroj) ^\ill be changed 
each ^\car to conform to .some euitahl** rotation, using the same cn*]) for all the ]>lats.” 

Observations for the purpose of determining if the results 
secured in soil tests with a given plant are applicable to plants 
.in general, 11. .1. Wiikei.er, J. ]>. Towab, iiml (t. M. Tucker 
{Khodc Island <S7«. Iipt. IsOl^pp. HO-Jll, pi. I), 

— This is a soil t<*8t on 7 tweulieth-aere plats wiih 117 \arietics«»f plants. 
The results indicated that conelusionH drawn from a soil le*Nt with a i»iven idant 
may not ap]d> to all others regardless of their cliaracter. 

The author.s review the work of testing th(‘ fertilizer nMpiireinentsof 
Hoils in this eountry and in Europe, 

Seven twentieth-acre plats, 1G.47 by 20S ft., received nitrate of soda 
480 lbs., dissolved boneblack 000 lbs., ami muriate of potash 200 lbs, 
l)er acre, singly anti in eonibiuation, Tt> one half of 1 plat air-slaeked 
lime at the rate of tons per aere was applitsl, part of the jipplication 
being made in 1804. Corn had Iwcn grown on the ])hits for 4 years 
jirevious. In rows running across these jdats 37 kinds of jdants were*^ 
4 frown, inclinling the following: Clover, i)ea, bean, cowpea, soja beau, 
lupine, barley, oats, rye, wlieat, millet, corn, sorghum, sunflower, 
mangel-wurzel, carrot, turnip, radish, parsnip, onion, salsify, squash, 
cucumber, juimpkin, kohlrabi, <‘abbage, cauliflower, kale, lettuce, raiie, 
tomato, popper, potato, spinach, and muskmelou. The 2 rows of each 
variety were separated by more than 100 ft. 
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The soil vraH in mioh an oxtremnly oxhansted condition that the application of 
two elements only rarely produced a good crop, and with many of the crops grown, 

, . . wliero phosphoric acid was lacking, the yield was practically nothing, even 
though sufficient nitrogen and potash was supplied/’ 

Tabulated data are given for the weights of the crops secured on the 
various plats. The gnmter number of the plants enumerated indicated 
that phosphoric iieid was more deficient than either of the other ele- 
ments) find a list is given of plants which showed decidedly the 
lack of phosphori<5 acid. The white bean, sunflower, and summer 
squash were evidently more benefited by i)otash than by phosphoric 
acid. From those plants which showed that phosphoric acid was most 
deficient a list of 13 is given which indicated a greater deficiency of 
potash than of nitrogen, and of 7 indicating a greater deficiency of 
nitrogen than of potash. 

**Thc spinach positively refused to grow except on the limed plat, even though 
supplied with an ahniuiance of phosi»hori<* acid, jmtasli, and nitrogoii. This was 
doubtless due to the acidity of the s<»il, which affected the spinacli more seriously 
than any other crop. The lettuce, for the same r<»a8on, jtroduced only a miniinum 
growth cxcci>t where limed. 

‘^The results of the foregoing experiment indieate that the coneliisions drawn 
from a soil test with a given ]dant may not apply to all others regartlless of their 
charact<*r. The results show in a very marked manner that the ninjorit} of plants 
•with which we have (*\perimented imlicate a delieiene.v of available ]diosphoric 
acid in the soil, and it is possible that any one of those may he used for determining 
the fiTtili/cr requirements of the othei*H as far as I'oiicerns phosphoric acid. 

^^Auother noteworthy fcatiin* of the results is that those jdants which show an 
unquestionahlo lack of assimilable phosjdiori** acid in the soil do not agree among 
themselves as to tin* Ielati^e d<Ticieiiey of imtash and nitrogen. 

‘^The most intoresting point hrouglit out hy the experiment is that a soil shown 
by the cereals and many other jdants to he exceedingly deficient in ])hosplioric arid 
should, when tested with ceitain other x»lants, appear to bo chieily defieitmt in potash. 

*^It will Ix' o\ ident from tho foregoing that a test of the soil in <|uestion by menus 
of tho white bean or suntlow'er might have led to wiiolly erroneous eonclusions as to 
the element most needed for the ])rodiiction of tho greater portion of our ordinary 
crops.-'^ 

Systems of manuring, W. II. Jordan (Maine Sta. RpL 180 pp. 

— This is a continuation of work itnblished in the Annual Iteport 
of file station for 1S91 ( E, S. li., 4, p. 120), and a summing up of tlie data 
of 7 years’ experiments. These e\])criments were made on 4 ])lat8 con- 
taining 2i acres each, laid out in a lO aero field of chiy loam grassland in 
18S8. For 2 years grass was grown to determine tho rehiti vi*. fertility of 
the ifiats. In ISOO the plats were plowed and the following fertilizers 
applied: Plat 1, 20 loads of stable manure per twjrej plat 2, 1,000 lbs. of 
South OaroHiia rock, 00 lbs. of nitrate of soda, 10 lbs. of sulphate of 
ammonia, and 100 lbs. of muriate of xmtash ]>er acre; plat 3, 500 Ibs^ 
of acid South Carolina rock, otherwise the same as plat 2; plat 4, no 
fertilizer. This was the only application of fertilizers made. The 
crops grown and the yields are given in the following table for each 
year except 1803, during which the jdats were summer fallowed and 
tillexl. 
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Crop* ffroitn «n4 field* per acre duriup 7 pears with otte appHeation of fertilUer. 


"V ^ 

Tuar. 1 

1 Orop grown. | 

Pint 1, 
barn ma- 
nure. 

Plat 2, j Plat 3, 
phoHphorici diaaolvod 
acid, crudo. }thon]iiiate. 

Plat 4, 
nothing. 

1888, 1889 

1990 

Hay, avorftge 

Barley and i>oaH, ('ouibiuod yield ‘ 

I’oundM. 
2, 542 
2, 208 

' ruundft. 

1 2,416 

1, 712 

Vonndi. 

2, 082 
1. 422 

1 ro unfit. 

, 2, 510. 0 

t 1,118.0 




1891 

I Oatw 

Oniiti -- 

Straw' 

1.5:46 
2, 282 

1 1,447 

1 l,5:t4 

l,.‘i23 

1,440 

1 

1.304.0 

1. 176.0 

1892 

1894 

Total - . 

Barley huy 

1 Oata: 

crop 

9, 444 

ft. im 

2.981 1 
2, :!24 

10,204 

2,972 

1 930 

7,608 

2. 480. 0 

1.161.0 

6,340.0 


Dry matter 

Virld without tortili/oro hh <uh’ulnt4d 
from tin* ndativ <* produrtioii oi 1H88 *89. 

jT894 ; 

1X9) 

2, 453 

919 

1,734 

7W; 

~ M7. 3 

9.57 3 


(f.iiii cauHtMl fortili/urH in 1894 

928 

J .5:4 1 




‘ Fort ill EtTH itppltofl tins ^^*n^ 

The aiither eoiichides hh follows: 

“The cditiiiiercial I’ortiliztTK have raust‘d a marked inereatto of crop fur at least i 
years after their ap])lieatiuii. 

“The fourth crop \\afl larger from (he criule phosphate than fiom the disaolvetl. 

“The tirst 3 crops were larger from (he yard luaiiiire than from the comuier<‘ial 
niuiiMrcH, but the fourth crop ^^aH larger from the latter.*’ 

The composition and use of fertilisers, L. L. Van Slykk (Vetr York A'/ote Sta, 
liul.tHf H.ser.fpp, ?7.'M//). — Thia is in paitu revised cilition of Bulletin 55 of the 
station (K. S. K., 5, p. Bit h and given a pox^iilar summary of information on the fol- 
lowing topics ; (‘hemistrj <»f plants, plant food, and soils; materials used as fertil- 
izers; ]mrehase and nse of fertili/crs, iuehuling formnlas for fertilizers f»)r different 
kinds of farm m’ops; aritbinetie of fertilizers, inelnding notes on guaranties and val- 
uation ; and average composition and vahioof fertilizing materials and of farm ero]>s. 

Investigations on the foraging powers of some agiicultural plants for phos- 
phoric acid, AV. Hai.entink (ifaiueNhi. !(p1, JSUi^pp. 7f;7-/7^0. — A rei>rint of Bulletin 
Id of the station (K. S. B., 6, p. 70S1; 7, p. Ill ). 

The nitrogen question, (hSTiixic ii {I'Uhiimfa lanthv. /Jtj., i:> lo^pp. 
SJI-SI9), 

The disinfection of liquid fextiliaers, K. Van Kiimkm.kn {Ann, Set. Aijron.yStrr^, 
ismiy I, -Vo, pp, J7 ) . 

The preservation of barnyard manure, Wacjnkk i Latuhv, fl ovht nhi. Schie>t,-Iloht,^ 
40 (1^190), Ko, t4f pp, 7^15- JIT; /J^chr, landw, lth(inpremi»in, fJ \IS90)f Ao. 57, pp. 

Lime and marl, A.8TrT/KR {Mitt, dent, landw, /a’.%\ Ao. r;, pp. .7^/, sj; /Mudir, 
nochenhl, Schh».-Jlohi., 40 {JS90)^ .Vo. 14, pp. JJO, 

On the metamorphio gypsums of Algeria, L. (iKntu. {('ompt. Jiend,, 

17, pp. ik5S-9tW). 

Potassio fertilisers, <1.8mbts and (t, SruKKiiiKii {VKngruin. 11 (/.v.%), A'o. 

407, 468). 

V Nattiral and industrial phoaphates, H. Lahne (-^fta.cAtm.afia/. apphV/., 1S96, p. 
88; ofts. is Chem. ZU;., to (ltS96). No. St,p. 1 7.t),-~-Nitrle acid is condcmiu^ as a solvent 
heeauiKi the iron oxid is ditheultly soluble in it ; diluttv sulphuric acid is too slow in 
its action, espooially in gypsnni ; boiling concentrated sulphuric* acid is too energetic 
in its action. Hydrochloric acid alone or with the addition of nitric acid is con* 
sidsred the best solvent, In the aiithor^s method the phosphate is eva|H>rated to 
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dryness with hydrochh^rio acid. To each gram of substance au etxual amount of 20 
percent hydrochloric acid and 20 co. of water are added ^ the solution heated fo^ 
half an hour at about 100 ' (\, Ulterod, and made uj) to 100 cc. for analysis. If the 
phosphate contains tho higher oxids of manganese a little foruiic acid or alcohol 
should bo added before treatment with hydrochloric acid. 

Superphosphate, .1. T.amquet {I/lCngraiSf 11 (/tV.96’), iVo. i9Ci,4^7), 

The application of Thomas slag in the spring, P. Waoxeu landw, 

lS90f XiK 7j pp, 712-34; Lanchv. II ochtnhL SchleH.-Ilohi.^ 43 (1800)^ JS'o, 17, pp, 
230- ?82). 

Fertilizei experiments, liiKiiKXiiKRO {Mitt, I'er, Ford. landtr, I tTsuohsw, 

Oe9ien\, 10 {1S'n)y Xo, ?, pp. 113-12 i). 

Analyses of commercial fertilizei s at Kentucky Station, M. A. Sc^ovkll (A>»> 
Uicl'y ^*P^' ISOf, pp. 2-0). — \ rc|nint of liulhdin 48 of the station tK. S, If., 5, p. 

861 )‘ 

Commercial fertilizeis, M. A. Scovkll, A. M. Pkteii, and 11. K. (‘uuTis {Ken- 
tucky Sta. lipt. 180 f, pp. 31-8(n . — A r«‘X>riiit of Hulletin 51 of the station (K, S, K., 6, 
p. 401). 

Commeicial fertilizers {hvutuvly Sta. Jtpt. /sof, pp. Sf-tjh). A reprint of Hul- 
letin 52 of tho ststion (K. S. If., 0. ]». 

Analyses of commercial fertilizers, W. V. Si runs {LotuBiana Stan. Hut. 39, Id Her., 
pp. 1113-1 131 ). — K\planalor> notes on the fcitili/er control in Louisiana, on tlie 
sonreos of nitiogcn, pliosphoiic n<‘id, and potash in fertilizcr.M, and on the valuation 
of fertilizers, with a list of licensos issued and tabulated aiial;>HeK of 70 samples of 
fertilizing materials, including acid phosphate, cottoiuseed meal, tankage, hone 
meal, and iiiixid fertiliziTS. 

Fertilizer analyses, II. 11, IUtti.k (Xorth Carolina sta. Special ftnla. 31, pp, 10; 
81,pp.l3; 3f, pp.11; 33, pp. 10; 3<>, pp, IS). — These special ieitilizer hullctius con- 
tain, as iivsual, an abstract of the fertilizer law, explanaf ions of terms used in IVr- 
tili/er analyses, notes <m tin* valuation of fci tilizcrs, fndght latis from the seaboard 
to interior points, with tabulated analyses and valuations of t>35 fertilizing materials. 

Fertilizer inspection in Rhode Island, II. .1. Wiiefi i.u ( Uhode hland Sta. Jtpt. 
LSDf,jip. 110-13h ), — Notes «»n tho fertilizer contiol iu tlu' State and analyses, w ith 
eommeiits, of 18 saiujiles of fertilizing materialb including dissolved hmiehlack, dis- 
solved South Carolina rock, Thomas slag, floats, ground aluminum {ihustihate, salt, 
sodium carbonate, iiotaasium nitrate, Hulphafo of jiotash and magnesia, muriate of 
]>otash, x^otas.sium carhonute, dtie<l 1>1 o<m 1, hiilpiiate ot aiimioniu, wool waste, l^eru- 
vlaii guano, 'wood ashes, muck, and mixed fertilizers. 

FIELD CROPS. 

Field experiments with fertilizers, W. H. .Iokdan (J/ntM*- St». 

Rpt. lS'U,pp. 1 

ffynopmH . — This is ii snniinary of rosnlth ol>taiiic<I with ilitlereiit forms iiiul oomhiun- 
tious i)f f(‘rtili/A‘rH on 36 plats ot clay loam soil during 0 years. In comparative 
lests of dissolved honehlack, ground bone, and fine ground South Carolina rock 
It was found tliat the insoluble phosphates were quite fully utilized by at least 
3 ero])w (oat^, p» as, and coni), although not so comi>letely as the dissolveil xihos- 
]>hat<'. There was an inerease of crox) from every combination of fertilizing 
ingredients, but ** there is no doubt of tlie superior intiueuee of the inixttiix) of 
the three. The increase of )iroduetioii w as almost directly i>roportionato to the 
amoiint of lertilizer nsed.^’ Harnyard manure gave greater yields tlian commer- 
cial fertilizers, but the results indicate that a larger percentage of the mate- 
rials furnished h> the commercial lertilizers was appro}iriated by the growittg 
crops. 

This is a coiitiiiuatiun of experiments begun in 1886 (E. S. R., 4, p. 
129), ami snius up tlie data acquired during 9 .years. The held was a 
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clayey loam adapted to grass and grain, and was divided into 30 plats 
arranged in 2 tiers of 18 plats each. The plats were 8 rods long by 1 
rod wide, with intervening strips 8 ft. wide in which were clit<;lies to 
carry off surface water. The exi)eriment was made in triplicate; 3 plats 
in different jmrtions of the field received the same treatment. 

Fertilizers were ajiplied in 18H6, 1887, 1880, 180:>, and 1804. Xone 
w<Te applied the other years. 

* The fertilizers were applied a » follows; 

PlatH 1, 7. m, 19, 25, and 31 n*c«iv«(l no fcrtili/<‘r; 

JMatn 2, 8, and 14, dissolved bonoldack JtW) lbs. or dissolved South (*aro1ina rork 590 
lbs., inuriato of ]>otaNli 100 lbs., and sulphate of ammonia or nitrate of Ho<la 200 lbs. ; 

Plats 3, 9, and 15, oronnd bone 300 lbs., innri.ite of potash 100 lbs., and sulphate of 
ammonia or nitrates of soda 200 lbs. ; 

Plats 4, 10, ainl 10, fim* ji;round South ('arolina roek 3<)o lbs., muriate of potash PK) 
lbs., and sulphate of ammonia or nitrate of soda 200 lbs. ; 

Plats 5, 11, and 17, muriate of potash 100 lbs. and siil]diate of ammonia or nitrate 
of so<la 200 ll)s. ; 

Plats 0, 12, and IK, barnyard manure 40,000 lbs.; 

Plats 20, 20, and 32, dissolved bomdilaek 400 lbs. ; 

I'iats 21, 27, and 33, dissohod boneblark 4(K) lbs. or dissohed South Carolina Ttx-k 
500 lbs., ainl muriate of ])otaHh 100 lbs.; 

Plats 22, 2 and 31, dissolved boncblaek 2<)0 lbs. or dihKolv< d Sontb ('arolina rock 
250 lbs., muriate of )io1ash .50 lbs., and snlpbate of ammonia or nitrate of soda Oo lbs. ; 

Plats 23, 29, and 35, dissolved boneblaek 3<K) lbs. or dissolved South (’arolina roek 
375 lbs., muriate of potash 100 lbs., and suljduite of ammonia or nitrate of soda 120 
lbs,; 

Plats 21, 3(), and 30, diss<dv'ed boneblai k PM) Ibi. or dissolved South (‘arolina roek 
500 lbs., muriate of potash 150 lbs., and snlplmte of ammonia or nitrate of soda IKO lbs. 

During the <‘\iH*rim(Mit crop.s were grown as follows: 188G, oats; 
1887, oats; 1888, hay; 18S0, fallow; PSPU, ]M»as; ISGl, oats; 1802, peas; 
1803, corn; 1804, corn. The yields for (mcli group of plats for tin* 8 
years in wliich crops were grown are tabalat(Ml. The lesults are elassi- 
lied and di.scnssetl with rofcrene<* to the inoblems studied in the experi- 
ments ill the order given below. 

The relniiee ntilltxi of tli fferent formn of phosphox'xe ncUl (pp. 23-23). — 
Holubhuind insohible forms of phosphors* mud, eombiited with nitrogen 
and potash, wow eoinpart'd with nitrogen and potash, and with no fer- 
tilizer, The yielils for (* years are tabulated, together with the exi‘es.s 
of yield over no fertilizer. The latter is shown in thi‘ table below; 

Krcmn o/ per m re onr mo feriiltzer wtth phosphoric' avid from diffvreul sourves. 



Oats 

Oatrt, 


iVa**,* 


(’orn, • 


IHe6 

JS«7 

hsss. 

leOO. 

mo. 

ISJW. 

Basal fortUiaer* and ilinHolvtsl liono- 

^ Poufuh. 

PuuntU. ' 

Pountft. [ 

1 

J^ttunds. 

Pound/t, 

black or disaolvisl South Carolina roek 

2, 2,«) 

1, -too 

132 1 

441 ( 

1,020 

2,004 

Baaal ibniliisrr^ and tu'ouiid hono 

Basal fartilixer'* and Huo-groutnl Soiitli 


5()6 

'j:u 

r.io 1 

9.31 

2, 092 

(Carolina roi’k.... 

b3tW j 

1, 100 


376 I 

081 t 

1,7?0 

Basal fertilizer^ 

m 

700 

} 

10 

510 ' 

1,040 


I 


fortilljr.©r simlitsl in J 88 H 

*P''©rtiliK4irtt Anplnsl iu IBStt uni) kuid uniniuor fnllowts). 

< Vleltl <»f dr>* inatt«r. 

4ilAftUl forlUiiier: Muriatoof potash au<l nitrate of stxlu or aulpliate of anttnonia. 
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Tbe author concludes that the phosphoric acid of the bone and 
ground Houth Carolina rock was quite fully api)ropriated, though not 
to the same extent as dissolved i>hosphate, and that the forms of phos* 
X>horic acid insoluble in water were utilized by at least 3 kinds of farm 
(Tops (oats, x)oas, and corn). 

hjffictof imrihil nud comphic fertilizers (pp. 25, 26), — Com])ared with 
no fertilizer, the excess oi* yield i)er acre for 8 jeais with x>ho»- 
phoric acid uas lbs.; with xdiosxdioru* acid and x>otash, 4,956 lbs.; 
with nitrogen and xmtasli, 2,770 lbs.; and with nitrogen, i)otasli, and 
idiosphoric acid, 7,331 lbs. While there is an increase of crop from 
e\ery combination of ingnMlicnts used, there is no doubt of the suiierior 
influence of tin' mivture of the three.” 

Belatiri effect oj different amounts of fertilizers {x>. 20). — The amounts 
of coinxfliTe fertilizer aiixdied iier acre on 3 sets of 3 x>hits each were 
360, 505, and 830 lbs., lespectively. A tabulahMl suinmarv is given 
covering S yc'ais. During this time the total inciease in yield with the 
above apiilications owr tlie unfertiliz(*d jilats uas 3,688, 5,907, and 
9,193 lbs., i('speetivel> . ‘'The results show that tin' inen^aso of xto- 
duction has lu'eu almost directly xn ojmrtioned to the amount of fertili- 
zer used.” 

Vomparatire nsuhs n dh < ommen ial fi rtilizers and frith stable manure 
(X). 27). — The data luMring on this (piestion are giv(‘n in the following 
table: 

Nielli adf of on <h ij fotldd wtih < oiHtinK ni! fittdizns and aith utahU manure. 

I \U MS of A uld 
OM I plHtH not itr 
Iota] nli/wl 

\ n If] 111 h 

\ t iiTrt 

lotal Aiionai 


I i rlili/t i » ipplu 1 »u n 


ttl 

S<nitli j 
I ( aroliii ( I 
1 0 ( k I 


VI uri.it o 
ot 

pot anil 


Sulpliato 
Ol UNI { 
nioniaoi 
nitrato of 
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“Th< l.ict of piotliK lion /torn tlio Ntnblo iiianuio tliau from tho comuier- 

< i.il feitili/ois 18 ^vhat \>ould reasonably be oxpoeteil tvIksu w<' eoiiHider tlio larger 
amount <d* plant lood eontaiucHl in the former. . . 

^Mtseims quite evident that a larger x>ereontage of the materials fnrnlabed by 
the < rmimeieial b rtih/ors has been apx>roxmated by the growing crox^s than was the 
ease with ih(‘ stable niannro. This may be due, liowover, to the smaller supply from 
connuerei.il sonreos,’’ 


The profitable amount of seed per acre for com, W. II. JoiiDiJr 

{Maine >sta. lipt. 1S91, pp. :i i, Hi ). — An acre of land, inanariHl Avith 6 
cords of baniyard manure and 500 lbs. of commercial fertilizer, was 
divided into 12 ])lat8, s(‘riert of i plats each. On 1 plat in each 
series the kernels were itlanted 0 in. apart, on another 0 in., and on 
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another J2 in. When thc^ kernela were glazed, the corn waw ent, 
weighed, and Bamjded. 

The following table givi»R the yield jM^r a<»re of the corn as harvested 
and of dry matter : 

Yield per arre of rotn drtlhd af dilffunt disfunn . 

11 Ul i>i l)r\ \ u*l<l «)f 
fjiern matUi flr\ 
iiop]»M in^Kcii TiiaUfT 
a(ii (lop 

Vnvndu t 7*0 cent ^ 

21, ir> 21 1 4,4<.>7 

22, VU» i 2c) M 4. 70ft 

20 1% 20 ' 4,119 

Tubulated anal>.ses au* of the eorii ^rowii in each s(‘ries. In 

this experiment the larf>est yield of both L^reen eroj) and dry matter 
was when the kernels \^ ere jdanteil 9 in, apart. The giain from the 
different quantities of seed was of pratdieally uniform eonqiosition. 

Experiment with leguminous plants, (\ <>. Ft. vuo, . 1. 1). Tow ah, 
and O. M. Tuckhu {Rhoth Inland Sta. Rpt, pp, 

Synophie. trial >> itli IS kinds ot 'I lii' .(pphoatioii of I'iO lbs. of nitrate 

of Boda poi acic sooiikmI nior<' piotitable tban lod lbs., .uid. with .ibont half 
(lif^ )dantH, moii* piofitabb tli.in non<* 'I ho <lo\i‘is sooiiiod most bt notitod by 
tho sitialliM a]ipluahon. ^^blb with tin' sopi Ixviii tlii^ ii])])h(atiou did not ]ia,\ tlio 
cost the H0( ond \ oa? 

This is a <*ontinuation ol‘ w’ork publislied in llie Annual Uei>ort of the 
Station for (K. S, U., 7, p, 39()j, oii flu* tdleet on (‘ommon h‘gumi- 
uous plants of applying nitr<»ueu at different ratt^s. 

As in the i>n‘vious year, d jilats r4*eeiv4*d l,2bU lbs. ol ])liosphate 
rock and ISO lbs. of muriatt* of potash per aertx Xitratt^ of stsla was 
used on U plats ut tiie rule of IdO ami IdO lbs. ])er acre, respeetivtdy; 
the third plat roeeivt'd no nitrogtui. 

dune 13 red, mammoth, ainl llokhara (dover, ytdlow’ lupine, English 
horse beans, 3 varietu's of siqa beans, d of tlapanese beans, golden wax 
iHKins, peas, eowpeas, and spnrry were sown on eaeli of the 3 jilats. 

A majority of the plants gave the largest Aields with 4dO lbs, of 
nitrate of soda, but in no ease was the iuereaseil >ield over tliat on the 
plat manured with IdO lbs. suftieient to e<ner the exjiense of the addi- 
tional fertilizer applied. 

In the ease of about one-half of the different kinds of ])lants tlie 
increased yield with 150 lbs. of nitrate of soda as eonqiared with the 
yield without nitrogen was suilicient to pay for the <*ost of tin* nitrate 
of soda. With the remainder it was doid»tful if the applieutiou ]»aid. 

With the clovers the yield was largest with 130 lbs. of nitrate of soda 
and decsreased when tlie large quantity was ajqdied. 

With most of the sqja beans the increased yield with nitrogen was 
not suftieient to clover the cost the second >ear, wdille the first year 
there was a slight profit from applying 130 lbs. of nitrate of soda. 
1804— No, 10 4 
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Compiled anaiyees are given of eome legnminons plants and of eoni, 
oats, and iiiillt‘t for comparison, and descriptive notes on some of the 
legumes tried. 

Use of lime for oats, 0. O. PLAOa, J. D. Towar, and G. M. Tucjkkr 
(Rhode Island 8fa. Bpt. ^^9fjpp. ili-i://, d(fm. 1). 

jSi/nojms , — Tho j iol<ls are given of green oats grown on jilats manured with pbos- 
pliorii* acid, potash, iind different lornis of nitrogen, a seciioii of each plat hav- 
ing leeeived a diessiui* of lime the joar pre\iouH Tho largest increase fioin 
liming as where the sulphate of ammonia was used. 

On 11 twentictli acre jilats dissolved boneblack and muriate of potash 
were ai)i)lied uniformly. In addition nitrate of soda was applied at 
different rates on U plats, sulphate of ammonia on 3 ]>lats, and dried 
Mood on 3 plats. A section of eiich of the plats hml it^ceived air- 
slacked lime the previous year. The plats had been in (*orii the 4 jire- 
ceding >ears. A])ril 9 they were idowed, harrowed, and s<‘eded to oats 
at the rate of 3 bu. per acre. The oats germinati'd well and made a 
fine growth on the limed sections, wliile on the unliined se<‘tions the 
crop was ‘‘yellow and sickly in appearance, and unthrifty and spin 
dhug in growth.” The entire crop v as cut duly 12, before tho grain liad 
matured. 

The yields of green oats on limed and unlniH*d plats are shown in 
the following table: 

YuUl of qretn oatu on hnud and nnhnnd not! 

NitrogenonB manure appliMl 

Niti.iieef Koda j SitlpliaU of nmnumia 1 hied blood 



SOO Him 
p( 1 a< i«) 

!- 

4'iO llm 
l»ei ture 

116 lbs 1 

1 [M 1 a< re. 

232 lliH 
per a< n 

348 IbH 

pel IK 1 < 

220 lbs 
)Kir u< n 

440 IbH 

p( 1 U< If 

(*60 Ibrt 
]>ei tu re 

Limed plaN 
nnliiiied platH . | 

^ Tiin^ 

8 194 

7 07a 

Totu 

7 722 

0 761 

7on\ 

(i 776 
a 10 i» 1 

lorn 

8 667 

2 600 i 

Tons 

9 297 

1 2 246 

1 

j 

linn 

7 249 

4 784 

7ons 

H 0K2 
ft 206 

CSaiii on IniM d i 
platH .. 

3 121 

0 061 

a 470 1 

6 0C7 

7 0-)l 

1 

1 822 

2 m 

3 776 


1 I 1 


From the aho^ o table it is o^ ideiit that the applu ation ot an -slarkod hme to the 
8ulj)hate of ammonia plats gave greater jichls than upon i ither the nitrate of Hocla 
or the rliied blood, ultliongh tho gam in all eases x^as imirli inor<» than sufheienttti 
oo\ cr the extra expense of liming. The result obtained is strong ex nleiice that oats 
roqiuro an alkaline soil for their most productive groxxth, and that tlio snlphatfi of 
ammonia, espeeialb, is used to disadvantage on an aeid soil. Othei experimeuta 
have pointed toward the same eon elusion.*’ 

Small grains and potatoes, L. Fohter and F. W. Traphaubn 
{Mimtana Hla. Jiul. 7,pp, 173-i87 ). — The trial ]>]atH “varied from a sin- 
gle row to one-tenth of an am*.” Nearly all the graiiw were drilled 
in rows 11 in. apart and kej)t free from weeds by cnitivation. The 
rainfall for April, May, June, and July is given. Only on<' irrigation 
was given, viz, between July 111 and 2.1. 
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13i 6 average estialysis is dven of 20 samples of soil taken from dif* 
ferent parts of the station mrm. 

Wheats icHi of rarieties (pp. 170-170). — A list of 88 varieties is given. 
Of these 40 are known only by number, the names having been lost. 
Sutherlin No. 1 gave at the rate of 82.5 bu. per acre, the largest yield, 
followed by Glyndon No. 750, 00 bu.; Ladoga, 03,5 bu. ; and lied Fife, 
59.1 bu. Analyses are given for 35 varieties. 

OatH^ tent of raricHett (pp. 180-182). — ^A list of 48 varieties is given, 
and the per rent of hull and kernel is given for 35 varieties. Prize 
(/linton gave the largest yield, 109.1 bu. i)er ticre, followed by White 
Canadian 105.4, Early Everett 105.4, Lincoln 104.8, Jeanette 103.1, and 
Egyptian No. 2, 103.1 bu. 

Barley^ test of varieties (pi». 18.3, 181). — Of 23 varieties, Duck lUll gave 
the largest yield, 72.9 bn. j)er acre, followed by Canadian liiack 71.5 
bu., Manhattan 68.7 bii., and Improved Black G1.8 bu. Analyses are 
giv(*u for 24 varieties, 

Bofaioes^ test of varieties {pi^, 185-187). — The ])otaloes vere planted 
May 23, on land that had lain idle the lU’evions three seasons. Of 25 
varieties, the largest yield was given by Alexander Prolific, 333 bu. 
per acre, followed by American Wonder 320 bu., Arizona 294, 3"he Del- 
aware 289 bu., and Early Oxford 280 bu. Analyses aie given of 21 
varieties. Brief notes are given on the preliminary treatment of seed 
tubers with a solution of (wrosive sublimate. 

Irish potatoes^ II. N. Staunes ((/cmv/iu Sta. /b(/. 2/^ p;>. 
pis. 1(K fys. 7). — Culture (pp. 297-318),— This is a popular illustrated 
artiele on the ( ulture of potatoes, treating of the prejiaration of the 
soil, fertilizers, si/e and distance of seed pieces, time and depth of 
jdauting, cultivation, harvesting, the second or summer cro]>, the fungus 
diseases and insect ]>ests, with remedies, preservation, and varieties. 

Variety tests (pp. 319-312). — The trial in 1894 embraced 00 anti in 
1895 240 varieties. 'The yiehls of all and the starch couttmt of 50 
varietit^s are tabulatetl. 

For early planting the author recommends as iirst choice Pride of 
the South, hhirly Rose, Beauty of Hebron, (3armau No. 1, and Peerless; 
for summer crop, Lookout Mountain of previous season’s grow tli. 

Trenehiny (pp, 342-,344). — On the 10 plats under trial the trenching 
was done by subsoiling and in atltlition the earth w as shoveled out in 
8 of the VOW’S. The author stated that trenching and ]>lautiug 6 in. 
deep gave better results than planting 8 or 10 in. deep. 

riantiny at di feirnf rates (pp. 344, 340). — On 17 plats pieces w’eigh- 
ing from 2 U) 3 oz. and whole tul)er8 (0 oz.) were planted at various 
distanc^es Injtw eeu 4 in. and 2 ft. The author stiites that 1 oz. 2 >ieees 
(or 4 oz. tubers quartered), planted at intervals of 12 in., will probably 
give the best average returns. 

Planiiny at different dtpths (pp 346,347). — Of the 7 depths tried from 
2 to 8 in., the largest returns were from a depth of 4 in. 
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Mulching (p. 348). — On one plat the seed pieces were dropped 12 in. 
apart in the furrow and covered by the fdrrow slice of the succeeding 
furrow, ill which more seed was dropj)e(l, and so on, 54 bu. of seed 
being used to the acre, Tlie jdat was then mulched with pine straw. 
The net yield was 110.5 bii. and that on the adjoining cultivated jdat 
105.8 bu. Mulching is not recommended for field culture. 

ISj>raging irsts (p. 311)).— On 4 quarter-acre plats spraying with Bor- 
deaux mixture, Bordeaux mixture and soap, and modified eau celeste at 
intervals of 10 or 12 <lays was unsatisfactory. 

FerfilLer ^csts (j)]). 350-4)52). — On 14 plats, on a poor soil, GOO lbs. of 
siip(‘r])lios|)hate, 250 to 500 lbs. of nitrate of soda, and 150 to 300 lbs. 
of muriate of potash were apjdied in <*omhiiiation, half under and half 
over the seed, all under, and all under with additional applications of 
125 to 500 lbs. of nitrate of soda. 

Thirty seven and a half poumls of muriate (4* potash ]»er acre was 
considered the inaximuiu api)li<*atiou for piolit. Putting all the fertilizer 
underneath the seed is advised. 

Experiments with potatoes, W. M. and 11. P. (Iottld 

SfiL Fpf. pp, — The ndative merits of ordinary 

culture ami the Bural ]New Vorker treneli syst(*m were eompared on 
2 twentieth aere plats, using Early Rose potatoes. The soil was a 
strong elay loam, naturally moist and thoroughly umlerdraiiied. After 
]dowing and harrowing, the tubers on one plat nncjv planted in furrows 
4 in. deep, with feitili/ers applied on the surface. On the other plat 
furrows S in. d(‘ep Avere i)uh<Tized to a dejdli of 11 in, ami lilled to G 
in. The fertilize)- was then a]»plied in tlie furrow and eoveied with 
2 in, more of soil, the tulaas being then planted un on theiirst plat. 

Tin* total number of tulM‘rs harvested was greater by the trench 
method, but the gain was wholly iu those whieh were small aud 
unmarketable. The eost of labor in ])reparing the plats w'as for the 
trench system nearly twice tliat of the usual method. The results are 
regarded as not justifying tin* extra laboi- involved in the trench 
system. 

Cultural experiments with different varieties of rye, O. Like* 

SCiiEU {Arh, (Icut. Landfr, (ks,, Xo. y.>, 7>p. N.7). — This is a n*port on the 
results of (*oop(*rative cultural tests of rye <*arried on during the years 
1889 to 1891, inclusive, <*mbracing 784 plats distributed over IG7 farms. 
A summary of tlie meteorological <lata tor the years 1893 and 1894 is 
given, followed by extracts from tlie reports of those participating for 
the years 1893 and 1894, and a general discussion of tin* results of the 
G years’ w ork.' 

The author comsiders that the eApcriinental errors iu variety tests 
are very largt*, often greatei* than the ditferi*nces between the varieties; 
that we have no means of re<*ognizing the causes and the extent of 

'Earlier work in tins lino wan piiblwhod in ,)ahrb. dout. LaudwxGo«.,5 (1890), p. 
635, and H (1893), p. 171. 
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these faulty of method in individual cases ; and that suimjcssM fertilizer 
tests are always much easier and more trustworthy than variety tests; 
with the latter we can reach sure results only by repetitions on numer- 
ous farms during several years. In the iinju-ovcunont of grains the 
differenees in yield In one or a few experiments are not sutlicient to 
demonstrate the imj)ortance of the varietal ditfereu<*es; these can be 
deduced only from a great number of cxi>eriineiits (*arried on in different 
years and under different conditions of soil and climate*. 

Arranged according to yield of grain the vai ieties tested stood as 
follows: Petkiiser, Improved >Ilealand,('hampagne, Schlnnstedt, J^irnaer, 
Bestliorn (Hant, !Xew (hittingen, Probsteier, Miros, ( )beruarthaer, and 
Sagnitzer* Averaging all the trials the proportion of giain to total 
yield of straw and grain varieel betwe(*n 28 per rent and 37.1 i)er cent, 
the average being 2»2.S j)er cent. This relation was inlliience<l by the 
weather, the soil conditions, and the variety. 

The author also discusses the* suitability of i>articular sorts for tlie 
dilfereiit ediinatie* (‘oiiditions and for the diderent soils in \>hicli they 
were grown. 

An inv<*stigation vas made as to the size and eomi>ositioii of the 
ideal type of rye herm*ls. For all tiials the average weiglit of l,tMK) 
kernels was 2d.5d gm, Tlie protein eontent rose* to 1S.72 per cent and 
fell to 7.17 iier <‘ent in wholly normal samples: the average was 11 per 
cent. The author considers tlnsse variations dm* to the meteorological 
conditions. There was practically no ditfen^nce in the tat content ot 
the different varietie.s, the range ladiig liej ween 1.43 and l.U> per c(‘nt. 
This slight variation may 1 h‘ a<*eount(Ml fur by the ditferem*es in the 
degriH*. of ripeness of tlie samples w hen cut. 

Field experiments with wheat, (\ M. (’onnkr {Miysouri stu, lud, 
— This is in continuation of work ]mhlished in llulletiu No. 
15 of the station (E. S. U., 3, p. 137). 

Each year tlie tests were made on flitferent plat^ on ground i»f uni* 
form characUM*. The previous cifijis, the nietetnological conditions, 
ami the yield of grain and straw’ per acre for IM varieties art* given. 
There was pra<*tically no <litfereiice between the fields of the beanbHl 
and beardless varieti<*s, and but little b<*tw'ei‘n the yield of large and 
small kernels. 

The author coneludes as follows: 

“The NarictiOH prodii<‘iiig the htghcHt averiigo \ U'hl lor I <ir more years were aa 
follow«. nml in the order named: I'ult/, r,xtra r,ar1> UNmI, Turrell ru>lir»e, llindo- 
ataii, Jones AVintee Pife, Ainoriean Uron/e, nud Mi‘4'»onri nine Stem, all of Avhieli 
hiMl an average yiedd of im»re tlian Jd hii. per aere. 

^‘Tlie varietioH ]»rodneing the highest avenige yield lor S > ears weie jvs follows, 
ftnd in the order named: Wharton Favorite, lC\er!tf High tirade, Mi(diigaii Amber, 
Red Chad', and Hybrid M«Hliterranean. all of whieh gave an average yitdd of more 
than 32 bn. 

The varieties produeing the highest average > iehl for 1? vears onl.v were Extra 
Early Oakley, (N>ryell, and Dmiioerat, t4ll of whieli had an average ylehX above 
35 bn. 
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varieties produomg the highest yield for 1 year only were Kudy, Vallay, 
Oregon, Swamp, and Longherry, all of which produced more than SiT bu. per acre, 

‘‘The yield and quality of a crop of wheat may be increased by the use of superior 
seed. 

“A mixture of varieties has resulted in an increased yield over the average of the 
same varieties grown B<^paratel^ 

Trials of alfalfa, (\ O. Fi.a<»<s, J. I). Towak, and 0. M. Tucker (Rhode Island 
Sta.ltpt, 1SD4, pp.nO-U3). — This is a report on an attempt, begun in 1892, to grow 
alfalfa on a light sandy 8<»il resting on a gravelly subsoil with an application of 
commercial fcrtiliAers. The plants of the tirst sowing died during the following 
winter and a second sowing was ma<le. 

Corn as a silage crop, W, 11. .1oui>an (Maine Sta. Jipt. tS94f pp, Vt0 - t3i )^ — A 
reprint of Bulletin 11 of the station (K. 8. K., 6, !>. 24). 

Tests of fertilizers on maize, A. CauriJ; (I^Kntjrats, It Ko. 2u^ pp. 4(*S-470), 

The culture of cotton in Egypt, 11. Vilmohin ( Iter. SH., nvr. 4, f* (AV.Oob -Vo. 19, 
pp, (iO"*, 00(1). — A report to the Society of Agriculture. 

Qrain, thick and thin seeding, R. U. M< Dowell (Xevada Sla. Bui, 27, pp. 2-10, 
14). — During 4 years wlicat was grown on from 4 to 7 irrigated qimrter-acre plats. 
The amount of seed sown v aried from 20 to 120 Ihs Tlie r(*8iilts are tabulated. The 
author states that for 2 >ear8 the best > leld was from 10.5 lbs. of seed per acre and 
for 2 years from 75 Ihs. A list of questions was sent out to farmers and 0 rejdies 
are given. 

Potatoes, W. M. Mrxsox (Maint Sta. Rpt. 1^94, pp. 1 1 i-11't).—A reprint of Bulle- 
tin 12 of the station (E. S. K., 6, p. 022). 

Potatoes, different dates of planting, R. H. McDowrn ( Wradu Sta. Itul. 27f 
pp. 10-11). — Ten i>lanting8 of 1 v^arieties of ]>otatoe8 wore made on irrigated land at 
intervals of 10 or 11 days, beginning March 21 and eliding .Tune 20. At every plants 
ing 20 hills of each v’ariety were planted, 10 with half potatoes and 10 with whole 
ones. The results, which are incouclusive, are tabulated. 

Report on variety tests of potatoes, II. \VFmsFLo<i {Fuhling^H landiv. Ztg., 4d 
(1890), No. 10, pp, S2S-37i1). — A test of 60 varieties, including 2 Ainerivan sorts. 

Cooperative tests of different varieties of potatoes, 1C. v ox Pkoskowkt/. {Mill, 
Vet'. Ford, landtr. Vertiudisu. Oeeterr., 10(1892), -Vo. 2f itp. tOl-lIJ). — Tim trials were 
withoufc definite results. 

Ramie {Hot Dept. Jamaica, huh, rol. 8, No. 4, pp. 78-sl). — Notes are given upon 
tlie culture of ramie and its preparation for market. 

Sorghum cane, A. M. Peter ( Ktninvly Sta, Hpi. 1894, pp. \l I-\I11). — Kesiilts 
are tabulated for the analyses of can© juice of (’olman’s sorglnim gronn from the 
seeds of a number of selected heads and harvested at different dates in flctober. 

A study of the plant food materials used by the sugar beet, SniKEiDfe- 
WIM) and H. C. MPller (Jour, handle., 4f Vo. 1, pp, 1-SO). 

On the amounts of ammonia and nitric nitrogen In beets, H. Pkllri (Neue 
Ztschr. Itnhenz. Ind., 80 ( 1890), No. 19, pp, 107-210), 

Various observations on the culture of the sugar beet on light soils, F. SciiiR- 
MKK (Landwirt (189^,), No. SO, p.478; aha. in Cenihhagr. Chem., 42 (1890), No. 4, pp, 
240, 217). 

Influence of sugar-beet culture on the increase of the gross yield of grain and 
of the products arising from stock keeping, W. Lii.ikntiiai^ (Deul. landa*. Presse, 
23(1896), No. 29, p. 839). -^TUe results aro given on 8 lauded estates showing the 
increase in the yield of grain and in the r<*tfirns from live stock keeping aftc^r the 
introduction of beet culture. 

Potash for beet fields (Neue /Aeohr. liiihenz. Ind,,S6 (1896), No, 12, pp. 162, 106), 

Sowing a mixture of wheat and oats, L, Deurully (Prog, Agr. ei Vit,, 13 (1896), 
No. 16, pp. 428, 424). — The usual mixture eousisted of J wheat and oats. lutUo 
vicinit}" of Ariege on a calcareous clay soil, producing an average of 7 to 8 heotolltem 
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of wheat) the mixture ;jriolded 7 Xiectoliterii of wheat and 8 of oatS) an iiicreaeo of 8 
heotoUters of oats* This mixture has been sown for aomo time in parts of France 
with good results* 

The tobacco industry ofXndia and the far Bast, (*. Tini'i* {Indian Jyr., il 
J\o,5fP2K t54-lo8)»—-\ popular article describing the soil, climatt^) and the labor Hys- 
tem in Sumatra and India, and the inethods of cultivating tobacco. 

What influence has the time of sowing on the yield at harvest A. Ui^.c^kizn 
{FuhUng'if landw, ////., 4/* {1^90), Ao. pp. — A discuKHioii of the results 

obtained by llaberlaiidt and Wollny, \\ith tabulated data, iluberlandt conclude<l 
tbnt the thriftiiicss of the summer crops decreases the laier tliey arc sown in the 
spring, lly dcla;^ lug th<' sowing the weight of straw , stubble, and roots is increasetl, 
while the yield and quality of the crop are lessened. Later sow ings are more sub- 
ject to attacks of smut and rust. Wollny considers that thcie is a particular time 
in spring for the sow' rug of each species of plants to obtain the highest j ield. Tliis 
time IS dependent upon tlie season. In general the earlier tlie seed is sow'n the more 
thritty the growth. The weight of straw compared w'lth weight of grain increases 
with the lateness of sow'iiig. The period of <levelopment begins more quickly and 
pas.ses inoie rapidly the later the sowing takes place, and dates of ripening Avill 
a]>proa<Ji cmh other closely regardless of dates of sowing. 
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Report of the horticulturist, W. M. Munson and H. \\ (iouLD 
{Mithtt Sta. h*pf, ISOI, pfK o jpIh. ,V). — Tliis consists of notes 

on work eai netl out in the liortieultural division during the yenr on 
sweet eorn. tomatoes, and small fruits. 

/SVc(7 cent (pj). o.'t, ol). — This gives data of a eomparativ(‘ tt‘st of 15 
varieties of sweet <*orn, of which Early Gory and Dreer Extra Early 
inatureil tirst ami are reeoinmendetl for early varieties, while Groshy 
and Perry Hybrid are the selections for medium and late use, 

Tomafois (p]». — This consists of historical notes on th«* culture 

of tiunatoes, the forcing of tomatoes in winter, and field notes. 

llrief illustrated directions are given for the eonstruetion of a green- 
house Inqiteil by Imt-water pipes and for the preparation of the benches, 
A eomparison of box culture with ojieii beds showed that earlier and 
better fruit was obtained when boxes were employed. Boxes IS in, 
stjuare and a foot deep are preferred, having about an inch of ehareoal 
and (‘linkers in th(‘ bottom, and the soil used consisting of well maimnHi 
garden loam. Training tlie plants to a single stem, on which the ter- 
minal bud should be pineln^d of!‘ when the ])lauts are about *5 ft. high 
and have set 4 or 5 clusters of fruit, is considertHl best, the rii)ening 
clusters of fruit to be supfiorted from abov e by means of slings of small 
cord, Arliheial imllination, winch can be simply done by tapping each 
plant with a padded stick about noon on bright days, is necessary. A 
temperature of 0(P at night and from 70 to during the day brought 
the best results. The average production i>er plant should be about 2 
lbs. of fruit. Plants from house and from Held grown seed were com- 
pared, with eonfli(*ting results, probably due to varietal difiTeixMices* 
It is believ(Ml, liovvever, that by forcing plants to <‘arly development in 
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the house and limiting the amount of ft^uit borue, a attain of unusual 
vigor for house culture may be pro<luced. 

The varieties Lorillaid, ()])timus, and (^lieinin Market have given best 
results for forcing, being smooth, firm, and of medium size. A few 
])lants of (lolden (iiieen, for contrast with red varietals, are suggested. 

Ill the field oxpeiiuients eiiltural methods rather than variety testing 
received attention. To (*orreet the legginess of ])lants that had become 
drawn and spindling in the house before setting out in the field, adozen 
plants of each ol* the vari<‘ties, Ithaca, Nicholson, and Osceola, were 
cut back 1 in., others being left undisturbed for comparison. Tlie 
results showed tliat in almost every instance the plants which were 
cut back were somewhat delayed in maturing fruit, but were of more 
vigorous growth, and in the end imalnced a larger yield. Plants 
which ucre miilclie<l matured fruit a few da>s carliiT, but in other 
respects plants which received cultivation bori‘ superior fruit. I^kx]>eri- 
ments with frequent cultivation as comjmred with infrequent w’ere 
inconclusive; late varieties, howevei, M*eming to be benefited by more 
culture. 

fndts (pp. fi(j~7«{). — Cultural and descnptn e Nurietal notes are 
given for strawberries and raspbei ries, 28 Aaiieties of slniw'berries 
being noted and 7 of ias])beiTies. The following are recommended: 

rri<\s — JJubach, Cres<‘ent, lia\erland, Sharpless, Warfield, 
Bederwood, and Mudiel. Idtspht rrirs — (bithbeit, (rolden (^hieen, and 
Shafler. Blackcaps arc not recommended lor general culture. 

General observations respecting the care of fruit trees, with 
some reflections upon weeds, L. 11. Bailuv (Xnc ('omell St<u 
Bid, 70?, jip. ilifs, 1 ). — This bulletin gi>es a poimlar account of 

the neglect w^itli which orcliards were formcrl.v and are sometimes now 
treated, and juesents directitms for the care of fruit trees ac<*oi(liiig to 
modern principles. It is stated that mistakes in the choice* of land and 
sites for orchards and neglect of tillage are the cemimonest faults of the 
orchardists of western New York. The advantages gained by tillage 
an* brhdiy e'liiimerated, and it is nrg*ed that tillage sliouhl <*oiiirnence 
when tlie onfiiard is planted ami early every season should be* applied 
to the entire* snrfae e and e'ontimie* until late summer eu* e*aiiy fall, care 
being taken so to jierfonn the* ciiltivatieui as to keep the lanel in fine and 
unifeirm tilth. Illiistratioiis are give*n e)f thrifty roots e)f tree*8 in well- 
tille*d soil as ee)mpare*d with those in harel, nntille»el land. 

The inadvisability of attempting to gre)W' either ereqm, and e*sjHM*iaIIy 
grass ami hay, in eire'harels is iirge*d, ami the mressity of supplying au 
abundane*e of available ]>]ant feiod is strenigly emphasized. Olel orchards 
may semietimcs be ivscueel by tillage ami ]>runing, but ivinedial treat- 
ments are geuerall}^ begun too late in the lifeeif the orchard. Girdling 
some of tlie* branches ofte*n inelue*e*s fniitfulm*s8 by ediecking the growth. 
The importance eif pruning ami s]>raying is urged. 

Profit anel loss in orchards is freeiuently a epiestiou of varieties* 
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Oare in tlie »eiection of trees to be planted is dwelt iii>on ; aud lists tire 
given of several leading varieties of ai)ple8 and pears that are self- 
sterile and others that are self-fertile. 

The existence of weeds is l)eliev<‘d to be an advantage to fanners by 
necessitating a constant struggle against them, ami thus insuring rota- 
tion of cro])s and thorough cultivation. Good ciops and good tillage 
are stated to be capable of keeping down all weeds. 

Evaporated raspberries in western New York, L. II. Bailev 
(aVr?(? York ('onieU Sta. lUiL />/>. fujH. 

SynopniH. — TIiim hullotiii and dinciiKHes tli<j j>roct‘8M of <*vai>oratiug ratSp- 

berrjes, 1o\v**r diler^ recommend<‘<l for tin* |mr{»ose, and also coiitaiiiH brief 

direotnmH for the iug of rasjibfrnes, a<h tin* culture of the (iregg 

variety . 

The ( vaponitor (m). Ib'i— 401). — It is stated that about 1,500 tons of 
evaporated raspberries are marketed (^aeh year from western New 
York. l,0iM) tons being ]n'odneed in Wayne (’ounty alone. The liistory 
of the industry of fruit, and espeeially berry, evaporation is briedy 
given, aeeoiding to which the clryiiig of raspberries was fii\st begun in 
1808, Five dilVerent types of evaporators are mentioned: Kilns, hori- 
zontal driers, towers, steam tray evapt^rators, and air-blast evaporators. 

The kilns consist of vslatted tloors under whicdi hot air or smoko pipes 
or steirm pipes an* eou<hi<*UMl, and are ehietly used Ix^cause of their 
cheapness, for the i{nality of their product is uneven and not high. 

Horizontal evaporators, in vvhieli the trays of fruit are moved hori- 
zontally or oblicpiely across the heating surface, are only mentioned bv 

The toner or slack evaporator in vaiious forms is tin* style ehietly 
used in the State, and is that recommemled by tlje author. Tiie ju-ef- 
erable style is a elmnneydike structuie of brick resting in the basement 
of a building ami extending up through the roof, with a coal or w<M)d 
furnace in the bas<». The heated air rises through the shaft, drying 
the fruit as it rises, and carrying the vapors inti> the outside atmos- 
phere. The fruit is spread on trays, usually about lt> in. square, 
which are put into the stack from the first story and gradually raised 
by some handy lifter, new trays of fruit being eontiniially mhled from 
below. The heat in the stack is about IMH) F. at tin* bottom and about 
at the top. An average stack about 4(» It. high holds 25 trays of 
10 qtf. each. Trays of fresh berries are inserted every Id minutes and 
thus discharged with the berries praetieally dried in about 4 hours. 
The eonstruetiou and lif ting mechanism of the stacks are deseribe<l and 
figured with some little detail. The bottoms of fhe trays (*onsist of 
wire screen of about \ in. inesli, A little over 3 qts., or i lbs., of fresh 
blackcaps are reejnired to make 1 lb. of marketable product under ordi- 
nary conditions. After the berries are removed from the trays, they 
are piled 8evi*ral inches deei) in a warm, airy room and allowed to cure 
for a few weeks, being turned several times during that isM’iod, They 
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may then be packed in barrels, 125 lbs. to the barrel. The price 
the dried fruit averages about 10 to 17 cents a pound. 

Brief notes are ^ven on steam-tray driers and air-blast driers, which 
are a<lapted more espeidally for larger establishments than for indi- 
vidual growers. 

Thr afield (p]). 402-47r>)- — This portion of the bulletin comprises cul- 
tural notes. Black raspberries are recommended for evaporating, the 
varieties Ohio and Oregg being cliielly grown in New York, the latter 
being preferred by tlie author. 

The cane should be headed back when from U to 2 ft. Idgh to induce 
the growth ol’ stout, low laterals. It is advised that the raspberry 
patch should not be ero])ped more than 3 or 4 seasons, as after that time 
there is danger from fnngiis diseases. The average yearly yiehi per acre 
for 3 crops is given as about 1,200 qts., or 300 lbs. of dried juoduct. 

The various systems of keeping accounts with berry pickers by means 
of tags and tickets are disc ussed, and ditferent forms of (diecks illus- 
trated. 

The berry liarvester, a light cam as tray about 3 by It., into which 
the berries are knocked by means <»f a light paddle, the canes being 
hooked over the tray, is described and figured. 

The diseases yellows, red rust or orange rust ((Uvomu niims)y anthrac- 
nose, and root gall are described and remedies given. The destioying 
of diseased i>lant8 is the tireferred method. 

Notes on small fruits, W, AI. Mi nson ( ]!aine Sta, HuL 27, LUl 
6rr., pp, i ), — This is one of a series of bulletins intended to give brief, 
concise hints on the culture of small truifs and information (*om*erning 
the more iiupoitant varieties. This one treats of the strawberry, nam- 
ing warm, moist, sandy loam as preferable for growingtlie fruit, and 
giving directions f(»r tin* cultivation and winter ])roU*ctiou. Matted 
rows and the j)laeiiig of boards on each side of the rows of plants to 
conser\emoistun* and keep the berries off the ground are recommended, 
Descri])tive notes are given for 28 varieties that have fruited at the 
station during the past 2 ,\ears, Ibibacli, Bederwood, Cieseeiit, 
llaverland, Shar])lcss, Warfield, and Micliel aie leeommendcd. 

Notes on plant breeding, W. M. Munkon (Maine Sta. Rpt, 
pp, pis, Jiffs. :i), — This consists of general notes <»n tin* process 

of plant breeding, dealing with the main princijdes and citing some of 
tiic results that have been gained by careful work. It is stated that 
of 107,(K)0 spec ies of tiowering i>laiits 4,233 ^pecies have biH*n use<l for 
food, and that about 3(K) species are under cultivation to an important 
exte nt at tlie present time. The eflects of climate, relationship of 
spec ies, and individual ditfereiices on the breeding of plants are tueti- 
tioned, and the laws of heredity are considered As jdaying the most 
important part. As an illustration of results reatdied in this field of 
work the development of a new type of tomato is briefly menttoned. 
This was ])rodnee<l b,\ crossing the early and pioductive (hirrant tennato 
with the large, vigoious Lorillard variety, with the intention of obtaia* 



Hoancm-TCBE- 


867 


ing smooth^ regular frait of uniform size and early maturity borne in 
large dusters on a sturdy x>]ant. This end has been attained to a con- 
siderable extent, and illustrations are given of the parents and of the 
resulting hybrid. 

Investigations of fruit juices, E. IIottek (Ber, Versuchs-n. Bamen- 
ControhSta, Ohnihau Vvrein MiiielHieUrmarlc^ 3 (1833)^ pp. 1-10 ). — Tlus 
gives tabulated data of investigations of 07 samples of eider expressed 
from various varieties of a])ples, 10 of ])ear8, and 0 of eherries, with 
remarks on some of the eonelusions readied. In addition the results 
are tabulated of tlie analysis of -1 samples of (*ider. One varh»ty of 
ap[>le was found to contain as iniidi as 21.7 gm. of sugar to the liter of 
juice, while anotlicr contained only OH gm, Tlie add (‘Oiilent varied 
from 0.0 gm. to 14 gin., and the tannin from 0.2 gm. to 0 gm. ])er liter. 
In the ])ears the sugar variid from 00.5 gm. to 1.75 gm., the acid from 
1 gm. to 1.25 gm., and the tannin from 0.0‘1 gm. to 0.8.‘i gm. In dierry 
juice the sugar ranged from 05 gm. to 1.75 gm., the neid from 3.5 gm. to 
5.7 gin., and the tannin from 0.15 gm. to 1.07 gm. 

Teehnieal ilireetions are given for determining the amount of tannin 
in fruit juices. The amount in eider was found to iliminish from 15 to 
SO per (‘cnt \^ ithin a few days after <‘xpre8sion. 

The following gives the amount of boric acid found in 100,000 ])arts 
of various fresh fruits: Tnble apples, 0.4 tol.0]>art.s; wild apples, 0.17 
j>art; pears, O.S to 1.0 parts; medlars, l.H jiarts; and figs. 1.5 parts. 

The culture of the garden beau, \V. W. Tuai y iOanlcn and Foresf^ .V*;. 

4^9, pjK --Brief notes on the thought fill wlection of a ariet les .m<l localitio',. 

The castor-oil bean, 1). i\ I)\n knpokt (."?<». Jnur, Snpjd., 41 i }S*n,), Xn. pp. 
t090})f Notes on eiiltnie ainl liar\e8tiiig. 

Cauliflowers, W M. Mi nson {Maivv Sla. Fpt. JS94. pp. — \ rojirinl of 

BnllelinlOof tliealation (E. S. U,t», 

Ginger (Indmn Ayr.f .7 So, pp, 1J1\. 

experiment in manuring hops, \\ Wai.ni u i Vl3nfrai»t, tl ( /.sve Vo. ,l,pp. f9h). 

Fertilizer experiments with hops, Kiei\ {Dent, hindiv, PrvHHf, J, \o, i,\ 

p, 309). 

Mushrooms, W. (\ Baicsi tiner, hlonst. ll So. 413, pp. — An 

ahfttraet of a iiaper read hefore the Boston Myeologieal ('lul* ami <hMling chiefly 
t^itli difltiuetious between the ])oi8onouH Amanitas and liarinlesH Agaiies 

Mushrooms, .1, (i. OakoxI'II (.hntr. FhrUt, 11 (As'r^o, Ve. ns pp. 
fig, 1), — Diri'ctionH for growing muHlirooiiiH both in greenhouscM and in dark pits. 

Tomatoes, W. M, Mcnson (Maine sta, Fpf. pp. 1 iXlFO.— X leprint of Bul- 
letin 9 of the Ktatioii (E. S. K.. fl, p, 

Growing tomatoes (dardm and Forest, 9 (1S90)^ Xo. iX>, p.l": \. — A short note on 
a comparative tost of planting tomato .hoimI direr fly m tlie held as against idnnts 
startled under gla««. Tim second method gave tlie yitdd. 

Truffles (Terffls^ of Messata in Tripoli, A. (hiAii.v < ('ompt. Fend., i.n Xo, 

Id, pp, 1{(USG4), 

Vanilla, an article compiled from scientific and commercial sources, W. 

KRKBS(f*iSrar»H, FentrnI IfdUe, Id (139,5)^ p, 4S7 : notetl tn VierteJjahr, ('hem, S'ahr, und 
OmMmtl.t 10 (IS95)f No, •/, p. SS3 ), — The article deals with culture and trade, 
vatiUiii and poisoning from vanilla ices, and methods of )»reparution. 

Bspalier apples (fi a rde», 49 No, 0374, p, 3SS ), — Notes on preferabh^ English 

varieties for this purjtose. 
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Apricot oiature ( OardeK, 49 (1896), No. 1S74, pp, SSS, Direcdoiw for gr«viiiK 
aprioots iu Kurland. 

Apricot culture, A. il. Benson {J(fh Oaz. K. S, Wales, 7 {tS9i>), Nos, S, pp, 

146; 4,2}}), ,22()-23:>,jUj8, lO). 

Date cultivation in Antigua {Indian Apr., 21 {1896), No, 4, p, 135). 

Ghrape fruit and shaddocks, D.Mouuis {Harden and Forest, tl ( 1890), No, 413, pp, 
103, 104,fipH. i). — A discussion of tlioho citrus fruits, illustrated from jdiotograpliK. 
They are all varictii's of (Vrtis dvenmana, the lar^xor lieiiig ealhsl pumelows (pomelos) 
and shaddocks, while the smaller are *‘forbid<len fruit when glphose, and grape 
fruit when pear-shaped. 

Fruit culture in the Himalayas Trade Jonr.; AgL Jour. Cape Colong, 9 {1890), 
No. 8, pp. 18 i, /.V7). — Th(' climatic conditions an' decidedly against the introduction 
of Eurojiean and American varieties. • 

Dztremes iu tree pruning, E. A. Eono ( imer. Hard., 17 (1890), No, 75, p, 840, figs. 
2 ). — Argues that overprnning imluces rot, while too little pruning does not stimu- 
late a strong growth. 

On the repression of gum flow iu stone fruit trees {/Asehr. Ifianzenlranlc., 0 
{1890), No. 1, pp. 7/). — Evpcriuients made from \o\fmhei until October of th<’ 
following year seemed to show that where pruning is done during the period of vege- 
tative arti\ ity, A[»iil to August, there w'lll he a gnuiter jirodin tiiui of gum in 'wounds 
than when ]>raetieed Inter. On tliis account, w here fill transplanting can not bo 
praetieed, the tri'cs may he pruned and left until 8]iring for ]dnnting. 

Treatment of fiost-injured fruit trees, L S( iiu u iikk ( II art. Woohenhl. lAindw., 
1890, No. I'iypp. Jn, JIJ). 

Raspberries (Harden, 19 (18*^0), No. 1778, pp. 3*4), 8**, ftg. /). — Oultural directioiiM 
for English gardeneis. 

Fruit drying (Hard, Chron., V* (189*>\, No. 490, pp. *>01, M/s). — Brief general and 
statistical roinarkK, claiming that British dried fruit is superior to that prejiared in 
California. 

Some hints to farmers who grow fruits, (E S. Zi u\ [Dent, landu . Fresta, li 
{1890), Non. 81, p. 8)j; 8J, p. Jff8: .Vi, pp. .811, .7/7). 

Fruit growing in Kentucky, and notes upon vegetables, (’. \V. Mathews 
{Kentuckg Sta, Itpi. 1^91, pp. 3'-‘»8). — \ reprint of Bulletin 50 of llie station (E, S. R., 
6, p. r>l). 

Varieties of fruits, W. M. Mrxsov {Matue Sia. Hpt. is^H.pp. /.7 7~/ reprint 
of Bulletin G of the station (Vj. S. K., .*», p. 

Culture of grapevines in greenhouses, I’ Moi iii.riKUi {Frog. Agr. d Vit., 75} 
{iSOfj), No. 17, Pi* 1*8-407). 

Resistant vine stocks, II, W. ( hahh (Fuemv linn and Spirti Ilet.: Agl. Has, 
N. H. Wales, 7 {/890), No. 8, pp. /7;~/.7.v>. 

Reestablishment of the vineyards of Soir-et-Cher, 11. Bus {Jour. Aar. FraL, 
00 {1890), No. 77, pp, .UO-.d.S). 

The condition of the vineyards of the Lower Loire in 1894 ( Itul. .8ta. Agron, 
Loire-InJ'erteurt , ISOf^pp, .li.^'lO ). — Brief notes on the acreage and insi'ct enemies of 
the vineyards in this region. The pliylloxera was present, hut yiehhnl to treatment 
with earhon bisulphid. 

Ornamental walnut trees, W, (JoMmiNc. {Harden, 49 (1890), Vo. 1778, pp. 318, 279, 
fig. /).— Not(‘s on walnuts ns tr<*csfor ornamental planting, espi'eially diaeiiHsiiig the 
Persian, hln«‘k, and ('aliiornia wnlnutH, and huttenint. 

Scotch fir {Harden, 19 {lS9*i), No. U74, p. 290, fig. /). — lllnstratf^d note on this 
conifer, which is liighly recommended for ornamental planting. 

The native Cypripediums as forcing plants, d. l)\W8f)N (Amer, Florist, tl {1896), 
Ac. 413, pp, 10 us, lOCf, figK. ^^).—Tlie writer leeommends C. specAnUle, C. pnbesoens, 
ami C. aortulc for this pin pose. 

The dahlia and its culture, U. V. Townsem> {Amer. Hard,, 17 (1890), No. 7t^ pp. 



' POBESTBY. 869 

;f7J, £74fflgH. 5).— Notes on prox>a^atiou, culture, and the selection of varieties, with 
iUustrationB of some leadlnjs; sorts. 

Trumpet daffodlle in the Landes, C. W. Don {Hard, ('hron.f W {ISOO), .Va. iHOf 
pp, 45X, 4/>:2 )» — Notes on murie iiidif^enouH x)atohe8 of Xarcissun maximm in France, 
from which the peasants collect and sell ihe bulbs. 

Pot culture of violets, A. Mac-Kay (.iiwcr. FlorUi, it (/,v,%'), Su, Hi, p. Jdol ). — 
Brief directions for house ^^rowui^^. 

Mulching and top-dressing, It. I*aukkii {Harden^ /o (IsM), N«. pp. :*74, 
iX70 ). — A sliort article showing hoA\ this procedure is often ’valuable in the case of 
certain vegetables, fruits, and ilowers. 

Report of the horticulturist, C. W. Ma riiLWS ( hentuclu Sta. Jipt, lyji, pp. XL i f, 
XLVJJ ). — This consists of brief mention of tin* wnik carried on by this department 
daring the year, which coiisihted cbiolly of variety tests and the culture of vegeta- 
bles and small fruits and (*xi»crinn‘hts in training and pruning gra])<*s. In addition 
II new xir»>pagating and forcing bouses are described. It is inteinled t<» pay more 
attention m future to eiiltural methods and tests of ins«'( ti< ideH aud fuugieidos. 


FORESTRY. 

Economical designing of timber trestle bridges, A. In «h>iiNSON 

il\ S, Ih'pf, Division of Forentv}! I>hL pp, 'll ^ Jips, 7 ). — This 

bulletin is the result of studies of tlie Values <if strength developed in 
the timber test work of this division. Tables are given for safe loads 
of beams, eoluniiis, ete., apiilieable to the ilesiguingof timber struetures 
in general. {Suggestions aro <dfered for more eeonoinieal designing of 
timber slruetures, and the hope is i*\pressed that the information 
given will tend to a more rational use of forest resourees. Appended 
to the bulletin an* the opinions of 2 expert bridgt* engineer?^ ux>on the 
stattiineuts un<l eonelusions of tin* autluu*. 

Two historic trees < /<*;•<«/ Ijann, y Xo. 6’, pp. Ii*f, l 7, .7.— Notes and 

illuHtratioiiH arc given (»f a bald ( v press lu Bartrum’s tiarden. riiihnleljihia, and of 
a scion of the Penn Treaty elm. 

North American tree.s and their enemies, .1. Ibioiii Hht‘ Sindtiiut’r^hantnn'hen 
Ilolzarten nnd ihn' 0'M;wcr, Utrhn: J Spr’mfier, 

On the effect of varying amounts of lime aud magnesia on the development 
of conifer trees, t>. I.dlw and S. Hom»a [t'olhfh Inr., Tohro, f Japan ^ /bih, roL ], 
iVo. n’, pp. p/. J ). — Fxpcriiin*nts conneeted with ('niptonu na Japonica, Thuja 

ohtUHa, and rhinn dan$ij!orti .show that lime soil is tonsnJeia tl tin* best for such trees, 
while magnesia sods are lelatively poor. The intrinsic value ot lime in the soil is 
ahow'U even when it is greatl^v Hurtmssed by the «|Uantity of magnesia in the soil. 
Lime 111 soil manifests itself in the production of gn atlv shortened leaver. 

Grafting conifers \Ftvld, /'arm, and (iurdvu, S7 Vo. Ji'n^, p, JH). — X dis- 

cussion of the process, with recomnioiidatiou of suitahle stocks. 

Conifer grafting {(!ard. ('hron,, in Xtm. /Sf, pp. 4S.t; /.sJ, pp. Id:/, 404, 

figt , ;?). — Directions for this jirocess in vnrious etmifers, a inoditied cleft graft being 
prefer rtnl. 

The production and rate of increase of Cryptomeria japoiiica, s. Hom>a {CoU 
Uge Jgr., Tokyo, Japan, HuL, rot. J, *Yo. d, pp. tahJts li). 

American larches, (’. W, Stiuoklam* {Hard. Chrou.. ner. ,i, in {/Sin;), Xo, 4SS, 
p. 399). — Brief notes are given <»f the growth and relative value of Amenoan larches 
hi England. 

Tree palms of the United States {Garden aud Fvreet^ n {isno), Xo. 4X», jtp. XJt, 
XSii,plX). 
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Rate of growth of loUOUy piue, A.M. MLOt>ziANBKV(fVar<{«» and ^Pprtmi,9(iS9&}, 
No. 419, t>p. 9^,93). 

Sowing white pine seed ( (iardea and Forest, 0 {ISOil), No, 4J4, p, 142i ), — A highly 
8urc«88lul trial of sowing white inno secil mixed with rye or buckwheat i» reportoda 
The seed Avas mixed at tlie rate of 2 «it8. of the pine seed to enough rye or buok- 
wbciit to sow ail acre. The trial Avas made upon poor sandy soil in Neiv England. 

Do pine needles grow for more than one season? S. Honoa {Colh<je Aifr„ Tokyo, 
Japany liitL, vol. J, No. f>, pp. — From experiiiioiits with Pinna longifoUu, 1\ 

korainiSis, and 7*. densijlora the author concludes that there is no groAVth of pine 
leaA'es during the second year. 

The cultivation of sandalwood in India, Iz. Ki(’ki<.ii.s {Jour. tUtrean frent 
Australia, .? No. id.pp.o'tO, 

Sisum (Dalbeigia sissoo), 1*. N. Eaiiiki {Indian Ayr., Jl {iy.u>), 7, />. '/). — A A'al- 

nable timber tree, the metho<l for its propagation and ciiItiAuition laing given. 

Concerning osiei cultivation, i {Centhl. yes. Forsiw.. {lS*J0)y No. "t, pjK 

137. 13S). 

The whahoo, or winged elm, til. Ku'H 0 I. 80 N {(•nrd. Chron,. svr. No. 4S5, 
}). d'io.JUj. 1). — Illustrated descriptico notes are gi\cii ol’ rimns alalti. 

Primus myiobalana as a hedge plant, K. Faukku ( tUirden. i > ^ ly.Ot), No. t !7t,p. 
is advised for farm hedges, but not liked lor gardens, liedges of juniper 
being rocommendeil ior lliis last purjiose. 

Hedge row timber , A. (\ rouni^'^ {(ianlA'hron.^ nei . rt {tyn,), No. fSt.p. i dt). 
Kim, locust, ahlc‘r, a> illows, and po]il.ir arc* ro<‘ommcn(h‘d lor plantnu; in oiit-of-tlio- 
way places, along fences, ete. 

Drill cultuie in forestry ( JH ni. landu . Pnsoi.J I { lyr, No. . p. Md). 

Relation of trees to light and shade, Ik E. Ki.uvuav ( Forest harts. .7 ( /yn,i, .Vo. 
3,p. IM). 

Injuiy to forest vegetation by fiost during the winter of 1895 i Atfl. (inz. N. S. 
IValea, 7 ^e. /, pp. — A leport is given of the ellecl of unusual fiost eru- 

ditions upon forest Aeuetation. lu some districts many imligeiious ticf*H weie killed 
by the cold. Maii\ species of eiicalj plus and of watlh s were di'shoycil. 

Care of woodland, W. A. ncciviioi r { Forest I tarts. 7 ( No S.p. 1 1 , ). 
Coiiceining forest management, M, IUthkul ( ('tnthl. tjts. i'orshv., . A No.,?, 

pp. Uft-lU). 

The management and protection of foiestb iAuImm, 7. \.iyn\\. .No. A>;.9, pp. 
— This aiticlc is a resuim lioiii tlic recent works ol .si hlich, Fishet, and 

others. 

Management and protection of forests, II, 1). Huamus » \atnrt, M ( AS'/o), .Vo. 
1330, pp. .7. t7-.7 pn. 

Origin and development of the foiest iudiistxy in Haute>Savoie, Uoikki ( Ann, 

^igrou.,*^? ( /s'.Wj, Ab. I, pp. Oh I th). 

Forest lesei'vation and water supply ( Fonsl hares, 'i ( is:h,). .No. s.pp. Jli, //.V), — 
A liricf account is given of a Icctuie it} ,I.T. Ifolhrock upon this subjc'ct. 

Trees and their r61e in nature, .I.tkO. TKi'Pint {Agt. Caz. X. S. iVahs, ; ( As.W), 
No. /, pp. pf-r:). 

The need of a forest policy for the Western States, F. 1'. In jiois ( /Vo< . hner. 
Forestry A ssof., // ( pp. f7-U). 

National forestry legislation, 'P. < '. M< JtAi. ( Frov. tmei . Fonstry Aastn\, it ( tyofi), 
pp. O’hOi). 

The waste of timber and how to avoid it, A. Hi ( igl, Gaz. X. JS. ff ales, 7 
{1390)^ Xo. I. pp. I fig. 10). — Attention is called to the wuiste of timber in con- 
ncciiou Avith the usual methods of bridge and culvert construction and suggestions 
are given for preventing such loss. Homo of the principal Australian timber trees 
are described and tin general subject of reforestation eousidored. 

The destruction and lepalr of our natural resources, J. F, Lacky (Prov. Jm^r. 
Forestry Aaeoo., 11 {i30h),pp. 33-4)1). 
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XnvefttigaUotit oonoariUjis the teohnioal properties of wood at the forest 
academy of Bberswald {DenU tandw. Presae, (rs%), ^u. I,% p, 

Investigations concerning the saw pinching of the more important Japanese 
timbers, F. Koidk (PoUegr Jgr., Tolyo, Japan, Pul., vol. i, Xo.Tt, pp.SOt^SSi). 


SEEDS— WEEDS. 

Experiments on the vitality of some forage plant seed, W. 

CAKBrriiKKS (Jovr, Jiop. A(jl. So(\ IJngland, Her. 3, 7 
J1T--1i9 ). — Tn Older to obtain some definite information as to the depre- 
ciation in value of seed earned ovei fiom > ear 1o yeai, the author tested 
in 1895 a hit of seed that liad Imhmi tested ]>ieviously in the sprinfj: of 
1895. Theie are no data to establish the fait that the seed was of the 
har\est ol 1892, although that presuin]>1 ion is probable. Tlie lesults 
are interesting* in showing the lather rapid lo'*s ol vitality of eoinmereial 
seed due to a<^e. 
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Report of the seed-control station of Middle Stiermark, E: 

HoTTEB(/^^r. Pomoh Viniuchfi. und Sfimeti Cttaffol Sfa, Ohsihaunrthus 
MittehMfrmarJc, 7s'^/-’97, /i/#. — A ie]>oit is ^hen of the activity 

of the seed-eontrol station durin^]^ the year ending June 50, 1895. 
There were tested 540 lots of seed, a gain of 215 over the i>reviouK 
year’s work. During the same time 2,120 sacks of seed were tested 
and sealed, as compared with tJOJ tor the previous year. Most of the 
seeds were clovers, grass, and beet sei^d. A table shows the results 
obtfuned from examinations made of some of the poorer lots of seed, in 
which both purity and germinative ability were very low\ Samples of 
clover seed coming from difli'ereiit parts of Styria were examined for 
dodder, and those coining from Pettaii contained 1.5 t>er cent Cmmta 
dpithjfmum. 
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The wild onion, E. h. W att& (Tennessee Sta. BnLy Yoh VITT^ JVo. 2^ 
pp, fgs, 7 ). — Illustrated notes are given on tlio wild onion, AUimn 

vinealej in wliich the plant is described, its distribution noted, and 
the method of its pn»pagntion and dissemiinition discussed. Experi- 
ments were conducted in combating this 2 >erniciou 8 weed by plowing it 
under, by frc(|uent (cultivation, mowing, cropi)ing, and shaving the 
soil. The methods tried, except the last, were not very successful, and 
this will be given further trial. This method consists of shaving the 
surface of the soil as often as the green tops present lliemselves. As 
a result of one year's work, the author estimates that only about 10 per 
cent of the original bulbs in tlie plat have retained their vitality. 

Preparation of sugar-beet seed by the Jeiiseu hot- water method, lIoixarNti 
{Zitfchr. Jfahen::, Ind., fh Iff; ahs. tn ( hem, //r/., vy Vo. p. IS!)), 

On the perforation of the seed coats of clovei seed, H R(>i>kwoii> {Landiv, 
IVochenhl. S(hh8,~IIoUt., Jf> (/S/J6), Xo, p. 

The vitality of led clover seed, W .1 Hi vl ( Muhitfau JUL hp. lipi. IS'H, pp» 
442 f 44>i ), — This ih a icjn int from Apl. Set , s (AS >/), \o. h-'i, p. ;s / ( i:. S. R., (?, p. (k18). 

The vitality of seed buried in the soil, W. ,1. Hi ai. ( Mtihtfian fid . dipt, 1^94^ 
pp, 4flj 4f^) — This artn'hi is reprinted fioni itfl. S<i , s ( AS’9/), ^o (>-*K pp 4,S4 
(E. S. h’., (J, p. 

On the germination of the cocoanut, L. \\ 1 1 1 m \( k i /h y dt ut hot tien., 1 / ( /?.%), 
Xo, pp, 1 i'-f 'ffff JiffH, '). 

Ann ual report of the seed control station at Hohenheim, ( > kim iinkh ( H art, 
WovlunhJ, Landu,, /s%*, JVo«. 14^ pp, 10 hi »(>; 1'>, pp, ‘‘O-j'/n. 

Report of the seed coutiol station at Viemia, Austria, 1894-’95, T, Rn n ii 
vox Wl IN/imi (( htm, /tq. (/{1^0<),Xo pp ^40, ^it) * 

Catchflies, 1’ 1^. {Marne Sta Upt tsu,pp, fiq 1 ) — Notes ore 

given on two eat< hfhes. N»/y »/ nodttloia and S. duhotoma, the hitti'! l*eing leported 
as a trouhlosonie \mm d. 

Sisymbrium altissimum, d. W Ma( oi n ( Tonat flnl , i \o /, p. — 

This weed, (list recoKhsl in (’an.ula in ISv"*, lia*-* spiead ia|>iill\, and ih m»w < onsid- 
ered the woist tumbleweed ” <d' uoitliwesteru ( aiiada 

On the eiadicatioii of weeds, Rctik ji {Landa. Inn met I loth, pat f n,: Landw, 
ffoikenll, f>chJeM.-lIoht,f ffJ {fSOh), No. Jfi, pp, I'i-Tth). 

Oklahoma weeds, J. C’. NT:\i {OUahoma Sta lint, dy pp Hy ptaUn tipH. 7 )* — 
J*opu].if descriptive notes aie gi\eu on an e\tensi\e list of weeds, f<)gether with 
suggested methods foi their I'radieatiou. The w< eds .no elassed as iiggn*8hi\ e, timid, 
opeasional, and tlioso to be expected, about 7r» spoeies in :ill being deseiibed. 


DISEASES OF PLANTS. 

On potato rot and its prevention, especially by copper fon- 

gjicides, W. M.iScijoyen {Tidxkr. norxkv hamlUr.^ jtjK 1-121 ). — 

Oulturc c-\iK*iiinpiitH a\<to coiulucted in It different localities with Prima 
Donna, V('llow Hose, and Maftiinm Itoimin ])otatoe8. The potatoes were 
grown in plats containing dO to 75 square meters, 3 plats l)^ng left 
untreated in each case, and the rest treated with “ fostite,” copper and 
sulphur j)owdei’, and liordeanx mixtnre. The treatmemt w ith fungieides 
was made oiiee, twi(!e, or three times in cjwo of diiferent plats, with 
results as shown in table on page S73. 
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Experiments with fungicides for potatoes, 
f Calculated yieldn i>er 10 are- 0.247 au.re.1 


Priinu I>ontia. 
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Tlie fostito joravt' docitUMlly poorer roKiilts tliim t\w 2 other fniij»:ieuleR 
api>liecl, while there was no marked differenee between these latter. 
The author estimates that the following (|uantiti(^s are retpiired jier 10 
are: Fostite, (list treatment 3 kg., later treatments o kg. eaeh; eopjier 
and sulphur ]»owder, lirst treatiinmt 4 kg., later treatments 6 kg, eaeh; 
Kordeaux mixture, 2.8 kg. for eaeh treatment. — 1\ w. xvoLi., 

Anew potato disease, F\ FArxiiEY {Rvr, MproJ., is (Is^h,), Xn, 
pp, 11^ — During the .summer of 1805 a disease^ was dis- 

covered in Auxios in the department of Fote d'Or, France. In helds 
where it appeared, at lea.st one third of the plants were attacked and 
destroyed. When atta<*ked, the vines beeaiue wilted, the h*aves tamed 
yellow, and by the middle of suiniiier dried up and were destroyed, the 
host never Howering. The diseased vines are r(»adily ])ulkMl ii]> and 
no tubers are formed. The author dug up many diseased vines and 
found nearly every one to have sprung from a cutting and not an 
entire tuber. The cut surfaces were covered by the mycelium of vari- 
ous fungi, on which account the author is led to think that cutting 
the tubers may be a source of infection for this and i>erhaps many other 
diseases. After consulting with various mycologists, the author has 
given to this new fungus the juovisioual name Entorrhiza solani. The 
rotted remnants of the stems are tilled with s])horical, sub])yriform, 
oval ai>ores, the most common form being the sjdierieal ones, w hich are 
about 10 p in diameter. When cultivated in an mpieous solution of 
gelatin for about 30 hours at 20 to 22^ (k, germination of the spores 
begins. 

The author recommends that as a ]>reventive measure wdiole potatoes 
be planted. 

The apple rots, b. F, Kinney {Rhode Island Sia, Hpt,is94^ pp, 
1864-~No. 10 5 
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<9).— Tlie author has made a study by means of cultures, 
inoculatioiKs, etc., of the rots liable to attack the ripe or nearly ripe fitiit 
of the apple, and illustrated notes are given of the brown rot {Sphwr- 
opsin malorvm)j the or bitter rot {Olcdosporium fructU/enum)^ md 
the blue mold [PenidUinm glaneum). It is stated that a pomace fly 
{Drosaphila ampelophlla) is an important agent in tlie disseinination of 
the spores of these fungi. 

Some experiments with fungicides on peach foliage, S. M. 

Bain {Tennessee J^ta, />«/., VoL VI 1 No. pp. :{r>-lO), — The author 
records the results of a series of experiments with diffenmt fungicides 
ni)on i)ea(*h foliage. Foruiulas and directions for the ])rei)aration of 
the 2S mixtures used are given. The experiments were conducted ui>on 
10 healthy trees. For each fungicide It) branches bearing 10 leave# 
each were chovsen and carefully sprayed, ap])lications being made June 
20 and 21, and July J and 0. 

The results of the ap])lications are given in the following table: 

Kffevt of fnttgu'uJvs upon peach foUagc. 


I.ciU nuiKiiiiin;;; 


1 Nfiitral lioHU*iui\ 

2. l^)r<icaii\ 'vvitti London . .. 

HordoaiiN lioaiod <*arl>uu tlioxal 

4. Hoidoaux t tent tal \Mth carbon dioxid. then mixed uiili 

J.ondun ptnnle 

f). Hordeanx and i.ondon ]>nTj>le treated nitb < arbondioxid 
fi. (/'opjjer bydroxid 

7. t 'opin'r dn n]n’ic li> droxid 

8. (’ojijH V < ni bunnte 

tl. Aiiimoiiiaeal ( o]>iH‘r e.irbniiate ... . .. 

10 Anunonincal copji4>r eurbonatt' itli London ]»uTpb . .. 

11. Bonb atix made w itli exeoaM ol « Kulpbate 

12. Bordt.nix lollowcdln milk ot lime 

rt. Bordeaux troati'd x\ith earbon <lio\id and warthed 

14. Waahed Ib)i<lean\ 

15. Alkaline jbirdi‘aii\ 

Ifi. Jiasie copper Hulpbab' 

18. Calcium Hiil]diato 

Id. Cab ium Miilpliateund (aleiiim carbonate 

20 Calnnm Ntilphate and cab iiiin li^droxid 

22. Milk of lime 

2). Co]»i>er li>droxid and lime 

21. Copja-r li.wlroxid and (aleiuiii Kiilpbate 

2r> Copper h,\droxid "w illi Huipbate and b\dioxid of lime. . 
26 CopjK r bydroxid >\itb Hiil{diiite b^dioxbl, and <arlM»n 

ate of lime * 

29. Itnnleaux with aodiiiin (nibonate 

:«) (biadruple Bln until liordeanx 

Jtl. lWd( aux In-ali'd with a current of air 

26 Cab ium earboiiub' 

Control 


.luiie 2!» 

JnK 8 
and 9. 

dnh If'. 

Sepleiie 
her 25 

9H 

2o 

10 

0 

97 

18 

0 

0 

1(»0 

19 

0 

0 

99 

10 

0 

0 

94 

17 

I 

(1 

99 

26 

0 

0 

9'') 

20 

0 

0 


•> 

0 

0 

97 


12 

a 

. 

14 

0 

0 

94 

14 

0 

0 

KM) 

.H4 

52 

a 


10 

0 

0 

94 

16 

0 

0 

190 

98 

95 

51 

9.’) 

6 

0 

0 

KUt 

100 

98 

41 

100 

1(K) 

100 

88 

100 

100 

lOO 

«2 

97 

96 

06 

ao 

100 

98 

HI 

a 

89 

9 

0 

0 

99 

SHi 

78 

0 

97 

K2 

61 

0 

100 

28 

0 

0 

100 

92 

67 , 

n 

90 

1.5 

0 

0 

100 

99 

96 

38 

99 

98 

91 , 

50 


I 


From the results given in the bulletin the nnthor sngg(*Hts the fol- 
lowing formula for use upon i>each foliage: (/opper sulphato 0 lbs., 
quicklime 8 llm., and water 50 gals. 

The hot-air treatment for stinking smut or bunt, N. A. Oobb 
(A f//, Gnz, 1S\ kS, Walesd No, ;i^pp, H2j — A report is given of 

ex])eriTnents with hot air as a preventive of stinking smut of wheat. 
Four lots of wheat were subjected to dry heat as follows: (1) Hot six 



DISEASES OF FLAKT8. 


875 


150*^ P, for 3 minutes^ (2) at 200*^ for 1 rainuto, (3) at 2()0^ for 3 minutes^ 
and (4) at 300^^ for 1 minute, eximpariKoiiR being made with wheat 
treated with hot water at 135"^ for lo minutes, and with untreated s(*.ed. 
The seed wheat was from an infected eroj) and in addition was thor- 
oughly mixed a\ ith smut spores before the treatments were given. The 
results obtained, which indicate that the treatment is unlhvorable, were 
as follows: 


Effevi of hot-air irvuttnevt for llu preveuUou of stinkintj smut in wheat. 
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It is thought a lower temiierature for a longer time might possibly 
give more lavorable results. 

Report of the botanist, F. L. IIakvky {Maim Sta, h*pt. isai.pp. 

Jiffs, .7). — A list is given of the more important plants examined 
at the station during the year, and notes are aiipended sinewing their 
range and habit. Jlliistrated notes are given, together with suggested 
remedies for quinee rust {UaHivlia unranlinvu)., oat diseases due to //t7- 
minlhosporitim iuvonHpivutfm Uriinnnivnm and Cladonporiuni lurbnrum^ 
and the potato s<'ab {(h^spftnt ftrahies). The llelmintliosimrinm was 
determiiHMl hy Mr. ,1. II. Kllis, and it is thought the variety is here 
rejH)rt(‘d in this <'Ountry for the lirst time. 

Notes are also given on 2 of the eatehtiies (see p, ST2). 

Couceriiiiig the cause of the so-called dry rot of the potato, Wkiimi h {Her. 
dent. Hot. den.. // .t pp. ft*j. o) — Tlu* rinist^ til’ tlu' iIin mt of 

j)otatuo« is uttrilmtfd to Eu^ariuin solani, 

A new scab parasite of the potato tuber, K. S< iiii itriis/K ^ ( Ihr. diut. hot. 
li .\o. /, pp. .//).— A iM*w purasito of tho polalo i'' ile‘<(r0n‘»l uinl<*r tLo 

uatiw C’/iri/KOp/i/i/fO'M vmhhiotiva. 

The fungus diseases of potatoes, (‘. Wkiimkk {Cmihl, Halt, und f*or. ithj., J 
{tSUfi). So. pp* 3;7-/re),— A of the litiTatiire of the past It ,\oars is 

On the penetration of Rhizoctoiiia violacea iuto the i oots of sugai beets and 
luceru, K. raiLUKi N {Jiul. Soc. Hot. Eranee, dJ (tSdd), So. l-.\ pp. d-H). 

Fungus parasites of the apple and peai, f.. r. Kinxey {Hhode Inland sta. Upt. 
JS94\ pp* J\i)s. 11). — IlhiHtratod iiotea are given of apple ami pear seal) 

eUtdium dfHdritivnm), apple rust {dtfmnottportum maeropns), leaf spot of the ap])leuiul 
pear (Phtfllontivta pfjrina), and loaf blight and eracking of the pear < Enioinonporinm 
wamlatttm)f together with remedies and treatment sngge^t^‘d for their repression. 

The black knot of the wild cherry, H. 1>. Hai.stki> ( ForenUry J {ISfhi)^ ^o. pp. 
S9y 40)* — Notes are given on the blaek knot fungus, PJowriphlia morbom. 

Taphriua aceriita, n. sp., A. (i. Ki.iasm>n {Hihans* 1. Sventtk t eiensk, Aka4. Hand- 
Ungaff .Vo. 4, pp. 7, pL 1; ahs. in Hot. Ct^thl,, So. ly p. Hi). — This 

new s]>eoi6S is doscribed as panu4itie on the loaves of Avtr plaianoides. 

Some diseases of conifers, A, V. Fonnics {Hard. Ohron., sir, S, H> (ld90)f So, hSSf 
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pp. 553 f $54), — roviow is given of some diseases of Thuya giyawi 0 a due to PeBtaloMia 
funerea aud of Pfieudotsuga douglaai due to Phoma abietiua. 

The leuroh disease, (ii^ASNEViN (Qard. Chron,, ner, 19 {1896)^ No, 489, p, 584),-^ 
This disease is reportt^d as occurring sparingly in Ireland. 

Some new or little known fungi growing on trees, P. VriLLKMiN (Pul, 
Soc, My col, France j (1S9G), No, S, pp, 33-44 ), — Toxoaporium ahieiinum, Poaialozzia 
mycophaga, and Chwtophoina oleacina arc described as new species. 

Concerning some tree organisms, V, Lriiwio (Pev, MycoL, IS (lS90),No, 70, pp, 
45-57). — Notes are given on Fndomyvea magnuan, Saecharomyeva Indivigii, Leuconoeloo 
lagerheimi, Torula monilioUh a, etc. 

Eel worms, 1\ ('ranei ielh (Amer. Florist, 1 1 (1890), No, itZ, pp, 1045, 1040, flga, 
Z), — A discussion of the attacks of nematodes on legumes, the writer believing that 
the normal root tubercles are frequently mistaken for root galls. 

The influence of nematode injuries on the composition of sugar beets (Neue 
Ziachr, liiibenx, Ind,, 50 (/SOO), No, 17, pp. i.s7, 18Z), 

Concerning potato nematodes, Frank (Zisohr. Spiritus Industrie, 19 (1890), .Vo. 17, 
p, 150), 

On the value of copper sulphate for the prevention of grain rusts, F. Noack 

(Ztachr, landw, V<r. liisaen, 1890, No, 10,,pp. S5S7), 

Combined treatment for mildew and oidium, L. I)i:r.Ki ixv (/Vo//. Jijr. et J it,, 

Z5 (1896), pp, Z55-J58), 

Report of the horticultui al division, L. F. Kinnk\ (Rhode Island Sta. Rpi, 1894, 
pp. 1^5, IM). — Hrief notes arc gi\en of l•oo])erutivc tests tor the prevention of fungus 
diseases and insects. During the year lb,‘i lots of ]»laut8 \>erc distributefl from the 
station and 38 samples of seeds examined and tested. Studies were also made of 
the fungi causing apple lots. 

The potato lot and strawsonite, (1. Hakfoi h ((lard, ('hron., acr. 3, 19 (1890), No, 
480, p. i95). — brief statement is given of the successful use of slrawsoniie and 
other fungicides for the repression of potato rot in Ireland in 18115. 

On the spraying of giapes with copper solutions, NK'^si.kk ( Woclnnhl. landw, 
Venina in (Iroasherz. Jiaden : Dent, landw, Preaae, !5(1890), Vo. IJ, p, 509). 

On the treatment of grape anthracnose, L. Dkgui li.v (Prog. Ayr. it l it,, 15 
(1890), So. 17, pp, 419, 

Prelimineiry report on attempts at combating Peronospora and Cochylis, A. 

IJkicli'se (Rol. entom. agrar. cpul. reg., J (789 pp, lu7-110; ah**, in Hot, Centbl,, 00 
(1890), No. 1, p, 59). — A report is given of the snccessful use of Bordeaux mixture 
and “Kiibin” lor the repression of Ptronoapora riticola and Covhylia amhiguelln. 

Trial of new remedies against black rot, L. 1 )K(;uully (Prog. Agr, et ViU, Z5 
(1890), No, 10, pp. J ’>5-155), 

The treatment of black rot, D.Aiiaiuk and L. Dk<»rui.i.v (Prog, Agr. et Pit,, 15 
(1890), No. II, pp. 515-317, pi. 1). 

Ezpeiiments on the treatment of black rot, K. Marrk (Prog. Agr. et Pit,, 35 
(18.96), Ao. 10., pp. 415--459,pl. I). — A sitiuiuar\ is given of results ohtaino<l by the 
author in a series of experiineuts. 

On the treatment of fungus diseases, L. Dk< iKri.LV ( Prog. Agr. et Pit., .15 (1896), 
No. 78, pp. 477, 478). 

Spraying experiments, W. M. Munson (Maine Hta. Hpi, 1894, pp. 138-143, Jigs, 
2),— A reprint of Jhillotin 8 of the station (E. 8. li., 5, p. 1077;. 

Spraying formulas and applications, O, McCarthy (North Carolina Sta, Special 
Hul. 55, p, 1, figs. 2), — This bulletin, which is in the nature of a poster, contains 
figures of spraying apparatus, formulas for fungicides and insecticides, aud a oaleu* 
dar showing when and how to combat fungus and insect injuries to fruits and 
vegetables. 

Fungicides, 8. M. Bain ( Tennessee Sin, Hul, Pol, Pill, No, 1, pp, 18, 19),— A brief 
discussion of the value and methods of applying fungicides. Directions are giTCii 
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for ootmpounding Bordeaux mixture, alkaline Bordeaux, roy>])er sulphate solution, 
aud ammouiacal copper earljonate. 

On the diseases of agricultural plants, fruit, and forest trees due to vegetable 

parasites (Maladies des planien agricoles et des arhres fruitieres el forest teres ^ cattst'es par 
des parasites regHaux)^ K. PuiLi.iKrx (i'aris: Firmin-Ptdotf Ii\h. Kmeign. Agr., 


ENTOMOLOGY. 

The botflies of the horse, II. (Iauman (Kentuvlctj Sfa, Rpf, isrn^pp. 
XXVII-XXXJY^ jUfs, — Thin consists mainly of illustrat(‘(l descrip- 
tive and life-history notes on iimtrophUm njui and G, vasalh. Their 
methods of ovii>osition are described and discussed, tlie former species 
laying its eggs upon flic body and legs, while the latter oviposits under 
the horse’s cliin. The author is inclined to believe that the eggs will 
nothatch unless they are moistened, either by the horse’s tongue or 
some other means. Figures are given of the tarsi and eggs of these 2 
flies, which are tin* speeies commonly met with in Kentm ky. 

In addition a synoi)(ical key is given to the spe(*ies G. eqni, G, nana- 
liHj O, hwmorrhoidaViH^ and G, pecornm^ and brief d(\scriptions of each 
appended. 

The chinch bug, V, E. (’hambliss {TvnneHHce Sfa, BuL, Vol. VI I 
jVo, /, pp. Jigs, ^). — A popular bulletin on this insect, with a 

history of its presen<»e within the State. It was lirst noticed in lluth- 
erford Oounty in lSt»8, and since that time has been present every 
year, but only injuriously so in 1871, isHo, 18SS, IShO, and At 

}>resent it ‘exists in the northwestern corner and in the renter of the 
Btate, 8 counties in all being infested. The (Tops of (*orii and millet 
have snft'ered more than an> others, although wheat and sorghum have 
also been damaged. Tin* abundance of the ])est is belit'ved to have 
been dm*, to tin* gradually iiicreasing dry w'(*ather siina* 1892. A map 
is given showing the sections of the State infested, and the history of 
the species in the ITnited States is briefly outlined. Illustrated notes 
on the appearance, life liisbuy, natural enemies, and dis(*ases are given. 
As ])reveutive and remedial measures the following are re(*ouim<*nded : 
Clean enltivation, irrigation, rotation of crops, ditches and birrows, 
spraying with kerosene emulsion, and inte(*tiou with the Sporotrichuin 
disease. Ilrief notes are given on the e\i>eninents w ith Sporotrichuin, 
which were not <*ntirely satisfactory in the infection l)ox(*s, although in 
wot places in the flelds the insects w ere kill(*d by tin* fungus. 

The bean root louae, II. Cabman [Kvntiwkg St<(. Rpt. isoi, pp. 
XXIJ--XXyi^ Jigs. 2), — This consists of illustrated not(*s on the life 
history and habits of Tyvhen phuseoUj wdiieh attacks the root stalks of 
beans in ganlens about I^exington and inflicts considerable damage. 
The systematic positioii of the aphid is discussed and a technical 
description of the young and adults given. From 15 to 20 of the 
aphides are attached to every root stalk, which soon be(*omes diseolbred 
and shriveled and the plants dwarfed. The iiistHjts were foiind to be 
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attended by a wmall brown ant ( hasim sp.). The application of pyretli- 
nnn, sulphate of potash, and i>hosphat(' of potash to the bases of the 
jdants was iiiade, but with no ^rood results. Scattering ground up 
tobacco steins along the furrows where the beans were planted and 
watering with <x strong decoction of tobacco sterns was found to destroy 
the insects and stimulate the growth of the plants, and is recoinniended 
as a promising remedy. 

A plum twig gall produced by a mite, II. (iAUMA^j (KmUivly Sfa. 
]ipi. m). /). — This consists of illusli*ated notes on a 

nnubid growth about tlie ends of jdiiin twigs. It was found to consist 
of small, brown, nodnhir galls growing ont from twigs at tlie bases of 
terminal buds and dwarfing the growth resulting from the buds. As 
many as 15 galls may be iu a single cluster'. The size is from (1,67 to 1,5 
mm. in iliamctei*, with a Ireight of about tbe same. Tlie surface of the 
recently devclojred galls is sinootb, bearing a small pit, wliich marks an 
opening into the interior. As the galls become old tliey blacken, wrin- 
kle, and the skin breaks. It was found that the galls were jrroduecd 
by the mite phloocoples^ which has irrobably been brought 

into tbe Frrited States on irnirorted trees. The galls art' in sornt* cases 
o(*cupicd by a largo number of tlie mites. As a remedy, pruning and 
burning infcstt‘d twigs during the Aviirter is suggested, cornbintsl with 
Sluing spraying with the followdug luixtun*: Flour of sulphur 1 lb., 
fresh slacked lime lbs., and wattu* 4 gal. Tin* mixturt* should be 
boiled and theif applied by means of some etticiont spr aying apparatus. 

An important elm insect, F. II. IUllmat'? {Xenaht Sta.Jhd. 

8 ), — This bulletin is issued as a lu'eliininary repoit upon the elm Imi'k 
louse {(rosaifparia ulmi), wliich has made its a])[icarauce on elms in 
Carson (h’ty, where numbers of these trt'cs ar'e being r*ai)idl> killed by 
the invasion. The wliitc elms (l lnnix amerkutna) suffer inosf from 
the attack, altliougli tlic cork elms {If, rncvmoHa) are also tiarnaged. 
The a])pcarancc, life history, and treatment of the ])est are d(‘scribed. 
The young are hatched in fluue and July and migrate to the loaves 
until August, ^\heu they return to the brandies for hibernation, to 
lM*(*orne active again in tlie spring, at Mdiidi time the males em<*rge 
from their ( ocoons and mate with the jrcrmancntly fixed females* 

Experiments with various remedies indicate tliat spraying with ker- 
osene emulsion and v hale-oil soap destroys fi'orn (>0 to SO per cent of 
the lice. Purtlier study of tbe liabits of tbe insect to determine the 
most vulnerable per iod in its life history is regai’ded as iiecicssary. 

Insects injurious to corn, II. E, Wkkd {Minttmippi Sta. BuL 30* 
pp, 1 JujH, If ), — This is a popular com]u]ed bulletin containing 

illustrated, doscriptivi*, life history, and remedial noU^s on the bla<*>k 
weevil [Calandra chiiich bug Ivuvopierm)^ eovn worm 

{Heliothln armiffera), ^Southern grass worm (Laphrygma frngiperda)^ 
Koutliern corn root worm {IHahrofira pt(nrWa)^vom billbug(AV/rA<?iM>- 
phonis Slip,), cutworms, ligyrus stalk beetle (JAgyrus euphoria 
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com beetle {EupJioria $epulchraliit)j wireworms, corn aphis^ and »talk 
borerH* The most approved and efficient remedies for each species are 
noted, plowing under being recommended in nearly every instance. 
In the case of an invasion of chinch bugs, distribution of individuals 
infected with Sporotrichum prodimed favorable resulti;^ in destroying 
the pest. 

ZTotions about the spraying of trees, with remcurks on the 
cankerworm, L. 11. Hailky {Xew York Cornell Sto.JluL lOJ^pp. fK3- 
50:Jj fips . ; ). — This bulletin popularly discusses the principles and a<l van- 
tages of s[>raying trees, particularly as treatment for the cankerworm. 
By a systemati<* and judicious application of sprays injury fr<»m insects 
and fungi can be stoj^ped at the beginning, and so practically the inva- 
sion avoided. In the author’s opinion spraying is of some \ aliie every 
year upon apples, pears, plums, and quinces, but the spraying must be 
done thorouglily. 

Illustrations and descriptions are gi\cn of some efficient forms of 
sju'aying outfits. It is believed to be of advantage to prepare stock 
solutions, especially tor J Bordeaux mixture, iiist(*ad of making up each 
lot in the quantity rc<(uircd at the time ot spraying. In general, for 
treatment against the two chief enemies, the apple scab and codling 
moth, it is advised that L* sprayings he given with a combination of 
Bordeaux mixture and Paris green, the first just as the fruit buds open 
and the second as the last blossoms fall. 

The sulphuretcd hydrogen t(‘st for solubh* arsenic ii^the Paris green 
solution is recommended and de scribed. Testing the se^lubility of Paris 
green in ammonia is mentioned as a means of determining its purity. 

Details are giNen of ex[>eriments to determine wliat becomes of 
arsenic when it falls upon the sod in the s])ra> ing of trees. The experi- 
ments showe<l that on sandy soil Paris green apidied to the surface in 
May had penetrated but .1 in, by October; on black clay loam, 7 in., the 
greater d^qith being due to the rain carrying the poison <lo\vn worm 
burrows and cliamiels produced by roots. The conclusion is that arsen- 
ites do not leach from the soil, but are mainly washed down to a slight 
extent by tlie me<*hanical a<‘tiou of the rain. 

Notes are given on cx]>eriments in spraying u ith various imsecticides 
an orchard that was seriously infested with canker^^orms (Caleaerita 
rernala), Paris giwn and liondon purple, with and without lime, in 
different strengths, and two strengths of arsenate of lead mixture were 
employed. 8af isfaefory r<*sul(s were obtained, the best being given by 
a mixture of 1 lb. of Paris green to L'(K) gals, of water, to which a little 
lime was added to ]>revciit injury to the foliage. As the infestation was 
a severe one, however, the trees showed traces of injury throughout the 
summer. 

Brief mention is made of the life history and habits of the canker- 
worm au<l the efficien<*y of the above insecticide is urged. 

Report of entomolog&t, F. L, IIauvev {Maine ISta, Itpt, 
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83-^5 j 8Sy 89j l()4--1^3j fiffs. 8 ). — This comprises notes on the following 
insec*/ts that have attracted attention in the State during the year: 
Snow flea {AchoruUs niricola)^ silver fish (Lepinma savharma)^ ring- 
banded soldier bug {Perillm cireumeinvtUH)^ elm tree bark louse {heea- 
nium varyw vamdensc)^ gooseberry plant louse [Myzun rihis)^ oblique- 
banded leaf roller {Pacwvia rosareana)^ eecropia emperor moth {Platy- 
samia eecropia)^ chinch bug {BH/tsufi Inicopterus)^ buffalo carpet beetle 
[AntlirenuH svrophnlariw)^ oak bark weevil {A)fa(fdaiw olyra) and fall 
cankerwonn {AuLsopieryx pomctaria), Tlie elm tree bark louse {Lem- 
nium varyw canadnine) is described as a new variety by T. I), A. Oock- 
erell. It was found in both Maine and Canada, where a number of 
elm trees were badly inlosted, and where the pest setuiis to be increas- 
ing. The chinch bug was (bund in a small area. The chief damage 
was done to hay and grass lands, although corn was in jured to a small 
extent. Spraying infested patches with kerosene emulsion as soon as 
they are observed, ])lowing and rolling ba<lly inl'ested fields as soon as 
possible, or burning over the land, and rotation of erojis >vith clean 
farming, are recommended. Deserijitive and life history notes arc 
given of the buffalo eariiet beetle, and spraying with benziu is recom- 
mended. 

The bees of the f^eiius Perdita, T. 1). A. (’ocm kki i ( Pro*\ Phil, tvad, iSn, ISfdJ, 
L PP' — Tcolmiral notes on nian> sjieeicH. 

Beehives and their construction, A. (lAra {Jy!, A. S, Ualefi, 7 *Vo. 

PP‘ 

The wintering of bees, K. Wo/klka {I tent . latulu , I'rvnuey 2S {isDh)^ So, Sdf pp, 
my‘JS7,fia8, /). 

Sericulture, J. Sc hmidi (Jour. Jiur, Ayr. AtUlaidiy Auatraluiy S {IS9fi)y .\o. S, 
pp. m-’loi). 

A study of the industrial qualities of the cocoon of Bombyx mori in 1895, 

J. Kaclin (Ann. Set. Ayron., ntr. J, I89h. /, So. /, pp. Sitl-AlO), 

MaUophaga of North American birds, V. 1., KELLooti (/.ooJ. Anc., 19 

JSo. 490 y pp, 1^2 1-1 Si). — This t om]>ares Aitierioau and European species, and treats of 
the isolation and migration of speei(»8. 

The MaUophaga, V. E. Kkllooo (Payvhvy 7 (ISOO)y So. 241^ pp. ,i7fi-r,79).--^'Vh\A 
contaiiis tables of subfamilies aud genera. 

Habits of Limosina sacra, a muscid fly ; phenomena of mutual transporta- 
tion among articulates; the origins of parasitism in dipterous insects, P. 
Lksnk (I ini. Soe, Knt, France y ISOhy pp, Ui2-lhh). 

Development of the larva of OQstrus, Kc’sek (/A at hr. Flciavh- und Milchhyg.y 6* 
(imi)y So. 7ypp. 127-120). 

The cecidomyid of oats, P. Makciial (/lev. Set. Sat. appl,, U {1805)y No. 12ypp* 
5oly 022). — (Uridtmyia aremv is described as new. 

The Cattleya fly, P. Souaueu (/Jnehr. Pjlanzenkrank.y <! (lS9fi)y So. 2y pp. 

lieniarks on the injury done to orchids in Oortnuny in 181)4 hy hnmoma 
orvhtiiarum. 

Life histories of AustraUan coleoptera, III, \V, \V. PKixnUTT (Proc, Linn. Soc. 

K. 8. UaJesy 10 (ISOO), pp. S25-,}2(l).—^ot^ on the appearance and habits of 14 
species injurious to economic vegetation. 

Destructive locusts in Kentucky, H. (Urman (Kentucky 8ta. Hpt. 1894^ pp. 

Jiya. 2).S re])rint from Ihillotin 49 of the station (M. 8. R., 5, p. 1079). 

Invasion and depredation by two species of locusts in Capa Colony in 1896 
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(JgLJour» Cape Colony^ 0 {1896), No. S, pp^ 101^104, ISSO, 12^, IBS ), — NumerouB repartB 
from variouB localities. 

The breeding habits of Periplaneta orientaUs, C. F. Skiss (EnL News, 7 (1S96), 

No, 6, pp.148^^150), -^Xii author’s abstract of a long paper on the life history of the 
cockroach 

Monograph of the genus S 3 rnergus, (\ V. (hLhKTVKi Trane. Amer. Ent. Soc., 23 
{1896), 

The codling moth in Tasmania, W. (J. Ukasuv (Garden and Field, .il (1896)^ No. 

10, pp. 236, Hrief notes, stating that the ]>e8t is being kept down, and citing 

the laws in regard to it. 

Pieris rapae and Agraulis vanillas, W. (». \Vni(;nT {Canadian Ent., 28 {1806), No. 
4,p. 10 i ). — This gives tlie dates of th«5 first appearance of Pieris in southern Cali- 
fornia, and states that Jr/rw vanilUv vrm brought by the Southern Pacific Kail- 
roail to southern California. 

The fight against Ocneria dispar in the United States (Ann. sei. Jyrvn., nor. 2, 
mo, f, No. J, pp. 270-200, pi. 1). 

On the best method of exterminating the tussock moth (Orgyia leucos- 
tigma). If. 8K1NNKK and W. ,1. Fox ( Froe. Acad. Nat. Sri. Fhiladelphin. 1890, pp. 12-14). 

Aspidiotus ficus received from Japan on leaf of Aspidistra, T. 1 >. A. Cockkufxl 
{Harden and Forent, 0 (1896), No. 4 JO, p. // am . 

The euonymus scale in Japan, T. D. A. 0o( kkrki.i. (Garden and Forest, 9 (1890), 
No. 4 JO, p. US). 

The scale insect of Robinia, K. 8 a.i6 ( Fot nil. natnnr. /t»rlu J ( 1806), \o. 2,pp, SI- 
80,Jiy. /). — Illustrateil deseriptiNo and life hihtt>r> notes on Lteanium rohiniip, which 
attacks Robinia hi^tpida in Hungary. 

The orange mussel scale, ('. Fi r.i.KU {Ayl. Go:. A. S. Ualen. 7 (1806), Xo.,i,pp. lot, 
J6J,pl.I). 

Maxgarodes vitium. V. Mam.t (.Igl. Jour, i ape ( ulonij, !f ( 1896), No. 7, pp. 100- 
767).— Dcserijitiou and renic‘dial tieatmciit of this Chilean vine enemy. 

A monograph of insects injurious to sugar cane, and their parasites, D’Km- 
MKKKZ UK CHAK.MOY (Her. .Ujr. lie Maurice, 0 t7«s7y,M, No. 12, pp. 204-290). 

Contribution to the knowledge of the insects attacking the roots of sugar 
cane, V, .1. D, Hoars ( Med. Froej\ia. KaHtJam, }mk2(k n. 8ir.,pp. 6, pi. /).— Descriptive 
and life history notes on the hutterlly IHucopbora vtlinde. 

The bud woiTii of tobacco, 11. (iAUMAX (Kentuilift Sta. Rpt. 1804, pp. 23, 21 ). — A 
reprint from llulletin ID of the htalion iK. S. li , 5, p. l(»79). 

Some insect enemies of asparagus, ti. Krinus (I>eui. landw. J^resee, JO (1806), No. 

S2, p. 281, pi. /).— Notes on the asparagus beetle and UvSparagus liy, with colored 
illustrations. 

Insects injurious to apples,!*. Hiukh'HI (Jour. Apr. Pral., 6(f (1800), No, 14, pp, 
409-501, pi. 1). 

Insects attacking plum trees, V. Mayft i Vrotj. Apr. el Vit., 25 {2896), No. I8,pp. 
402-496). 

Preliminary notes on five new species of scale insects, \V. (}. Johnson {Ent. 
News, 7 {1890), No. 5, pp, 150-15 j). — »Short characterizations of ( hionaspis amerwana, 
Aspidiotus forbesi, .1. comfitoiki, .1. nlmi, and A. trseali. 

On the life history of the gooseberry mite and its distribution in Germany, 

F. Thomas {Zlsckr. Pflanzenkrank., 6 {1890). No. J, pp. 8(t-81).—Noie& on a new specu^ I 
of liryobia, />’. rihis, and its injury to goosebenies. m 

Report of the Phylloxera Commission of Cape Colony for 1895 (Ayl. Aur, 
Cape Colony, 0 ( 1806), No. 5, pp, 106-108),— U is eonsidered that the quarantine system 
is entirely useless, and that inspeetors are no lunger necessary. Planting resistant 
American vines is regarded us the only remedy. 

Inaeota attacking the grape, K. Prpnet (Jour. Apr. Prat., 60 {1890), f, No. 19, 
pp. 678-68.5, ph 1, figs. J*).— Pyralis, Altica, Auomula, and Vesperus are the genera 
considered. 
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tnwot pi»ttt8 of oonlfers, 1). Roubkthon (Oard, Chron., «er. S, Kq. 486, 

pp, 486 f 487 ). — Notes aro given of Sirejc gitjaa and other insects. 

A disease of linden leaves, K, Tiuelk (Ztachr. PHansenkrank.Ji {1806), S,pp* 
78 f 70), — Note on a 8])ecies of Diplosis, probably IJ, tiliarumf producing galls on the 
blossoms of Tilia parvi folia. 

Insects injurious to horticulture, W. G. Johnson (Pxtr.from Ti‘ana, Uori. So<\ 
Central THinoh^ ( IS'Xt)^ pp. /vV, fuja. J/). — An illustrated popular article on the more 
common anti important ])redaceous and parasitic insects. 

A list of night-flying moths from Kentucky, H. Oahman {h'eniHckg Sta. Kpt. 
ISOiy pp. XXXV-XL). — 'rhis consists of a list of llll species ccdlecded cbioHy at Lex- 
ington, accompanied bj* dates of taking and notes of Ibeir lelative abundance. 

Of bookworms, W. Atstin {XahoHy {ISOf;)y Xo. pp, Mentions 

the finding of the larv.e of Ltinid.e in a book in the Cornell rniversity Library, and 
cites the literature of Auobiids attacking books. 

Practical entomology, J. Llkti’iikii { Trana. Hoy, >V>c. ( anadOy 1 Xo /, pp. 

riiis is the ])reside!it's address, read before the seetion <jf geological and bio- 
logical science, and discussing economic entomology in a general treating of 
the history of the de\elopment, the methods of stinly and control of injurious 
insects, and the value of c<»operatioii. 

Agricultural entomological report, 1\ 11. Koui.kks {Ilvadina \Kn(jL'\ Vnirmity 
Eziennion ('oil. llpi. pp, — Notes oii>ari(ni8 iiKsccts that ^^cre in^jiirions 

during the year in Berkshire, Hampshire, and (Kfordshin*, the turnij>, Ilea beetle 
(IlaUicii nemi>rnm)y frit lly {(Jschna friDy crane tly {Fipula oU‘rtn'ea)y lo.so dialer ( PhnU 
lopertha hortlvohi)^ turnip gall \vce\il {Ctntorhynvhus HttlrH'olhH)^ and mangel lly 
(Anthoinyia beta) being chiefiy mentioned. 

The internal mechanism of the genital apparatus of male orthoptera, A. 
Ff^NAUi) (('ompf. llcnd.. 1:! {18 dl), Vo. ld.pp.8*fi, S'^1). 

The internal mechanism of the genital appaiatus of female orthoptexs, A. 
Fj^:naki> (C’owjp/. Htnd.yJX .Vo. .Y/, pp. 

Dipping vat for sheep, J. A. Cuahj (iSreedera^ Lor., (As .9/;', A<>. pp. 10 iy 
fiyi. ■■■')■ 

Dipping and diessing cattle for ticks in Queensland ( Ayl. dour. Capo ( olony, 0 
{1800) y Xo, 8y pp, lX>y fS7). 

An automatic locust catcher {Jgl. Ltdgvry 1807^ Ao. r>, pp, i: /rum 

kaya khozayhi). 

On the economic preparation of tobacco infusion, H. Di \ ai’.\ ( /Voy. Ayr. ei 
Vit.y sr> (isoo), Xo. /r, pp. •/'/). 

Spraying for codling moth, li. (wahman {Kmtnrky SUi. lipt. ism, pp. I n~I I6y Jig. 
I). — A reprint from Bulletin 5.'J of the .station { L. 8. K., 15, p. l(H)fi). 

On washes and sprays for combating plant lice and allied insects, L. 
FLKiSt’HKii (Ztachr. rjlanzaikrank.y 0 (1800)^ Xo. /, pp. 18-17 ). 

Arsenic salts as insecticides, Ha,U> (Ztachr. Pffanzenkranh., ^ ( AV.%’), Xo. I, pp, 
100-100). — Kemarks on an article on I'aris green by (\ L. Mnrlatt in Inatct Life, 
vol. 7. 

The use of arsenites on tobacco, 11. G.\rman (h<ntncky Sin. Ilpt. 1804, pp, 
tXi-UOy JlfjH, h), — A reprint from Bulletin .‘i.'l of the Htatioii (K. S. K..6, p. KHKI). 

The use of bisulphid of carbon and hydrocyanic-acid gas on low-growing 
plants, II. (Jaioian ihentneky Stn. Hpt, 1804, pp. lJ4-lo0y fiy. 1). — A reprint from 
Bulletin 5Jl of the station (L. 8. IL, d, j». 1006b 

Inspection of Faris green in Louisiana, AV. C. STi nim ( Loniaiam Siaa, linl. 80, 
8(1 acr.y pp, 1481-1484 ).— T\\m text of the State law regulating the sale and purity of 
Paris green iu the State is given, with analyses of 2 samples of this material exam- 
ined under the ]>rovisionH of tlie law. 

A novel method of fumigating, (‘. L. Ukynolhs \Amr. lloriaty 11 (/m*), So, 
418, p, 1040). — This cites an cxx>eriuiout iu fumigating* a greonhouse of coleus 
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infested with ortliezia with hydrocyanic aci<l j^as. 'fho insects w<t« killed, while 
the xdunts escaped injury. 

Infiecticidefl, (’. K. ( iiAMBUhs (Tenticssri Sla. JitiL, Vol 17/7, So, pp. //-//),— 
This briefly diBcuHses the motion of insiMitieides tipon hitin<r and snekiii;^ insects and 
gives directions for Ihc ap])li«*ation of Paris green, Loiidoii purple, kerosene, and 
*‘KttUpenlei»».'’ ronnulas are given for jueparing kerosein3 and soap emulsion and 
kerosene and milk (Mimlsion, as well as directions for a])]»lying kerosene and wat^er 
in a mechanical mixture. 

Spraying apparatus, K. h. W\i is < 7 cmw<wc .s7o. /h</., \'oL \o. Ij pp,3--lH^ 

fujfi. 11 ). — This is designed to givr information on the \Norkingof \ arions styles of 
Bjiraying apjaiiatns. Ihickel pumps, knapsack sprayers, barrel spra\ers, and imwor 
maehines are descnbeil and the best kinds illustrated. In addition, remarks axe 
niadi* on agitators, hose, extension rods, nozzles, and powder maebiues. The 
lini<‘bim‘H with w bieb the best results baxc* been aebiexed at the station are men- 
tiimed and lei omiiiendtMl. 

Spraying calendar, 0. 1’. Cn vmc.mss and S. M. Uain ( T* aamec Sin. itu!., Vol. (7/7, 
No. /, y>p. 'J’his <nnsists of tabulated direetions for the ap)dication of 

variotiH rcincdit's against iiiscet and fungus ]H*sts of ditVerent fruits and \ egetables, 
the applications la-ing elassiluMl nndi'r tin* heads of the }dants to be jiroteeted. 

Remedies foi the Hessian fly and O semis frit, as well as for the species of 
Chloiops affecting grain, llni mmuh i nt /JhcIh . rtUiozenkranl.^ 0 i .Vo. /, 

pp. .w, re,). 

Some unexpected results of spraying peaches, P. II. Poi.i .s $ /Voe. Ami. Medinff 
Soo. Pvomotiou Atjl. Nm., pii. in, //>. — \Vint< r wasln*'* \\’i‘ri‘ injurious to ]»cacU 
trees in I'lorida. 

Transplanting insects, d, II. >\imi < / ii/. \vus, ; t /sv.i, \o. 7, p/». / S ). — 

PropoM's intioducing tin' pied. n eons enemies ye rwieio.sw' from ( alifornia 

into the i.iiMern rnited States. 

A new case of paiasitism observed with Chrysis shangaieiisis, a chrysid 
parasite of a lepidoptei, d. i>r. drASNis (/;«?. Sot . Ini. I'raitd. yu //;). 

Predaceous and parasitic enemies of aphides, including a study of hyper- 
pat asites, IV, 11. (\ A.Vim (luUnmt. Jour. Mniot. outl Xnf. S<L, scr. (IS^Jh)^ 
No. SOj pp. /7;-/?s, ph. J\. 

White ants as cultivatois of fuufi, 1 '. W t^Miiii inur. Xot., >>» ^/s'<yf, \o . . .7?, 

pp. >.— A 14‘piint liom an aitn le b> W . P. (iib)K)n in (Jre\ illea, ISJM. 

Report of the ontomologist. H. ti uiman i hniiitihii Siu. lipi. /S'd^pp, .MX-XX). — 
Brief rcmark.s on tin* wmk of the dixisiMn of eulomolog> and boiaiiy during the 
year, If bulletins ba\ ing been issued. Woik was done on (he grape pests, other iuwwt 
and fungms pests, grasses, and biooni rape, .^tatistii s of tl»e specimens in tlie collec- 
tion and bookH in tin* IibraiN aie iin lnde<l. 

foods—animal production. 

Com and corn by-products, W. iUntspii ( l^aiuhc. Yrra, Nfat,. Hi, Xo. 

— This ])a]H‘r (*onsist< larg:(‘ly ol* pompiltMl information 
f>ii corn, its botanical chaiacf(‘ristics, culture, uses, and diseases; the 
comiHisition of corn fodtlcr, stover, silage, “brown nuiizc"— made by 
jiilinfr iij) imrtially wilted corn in layers and allowing? to beat aiul fer- 
ment — kernels, meals, and by i»rodm*ts from starch and .irlueose manajS^ 
fatdure, distillery refuse, etc., and the digrestibility of many of tlteee 
materials. 

In rejjard to the constituents of the kernel, it is stated that — 

** The nitrogenous Hulmtunce of the niai/c kernel consists for the greater |>art of 
phmt flbrhi, to which tho kcrind owes Ha horny character. There arc also x^resont 
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about ].5 to 2 per cent of albumen aud a little legumin. Mnoedin, gliadiu, and 
gluten are lacking altogether. The fat contains much glycerin, and among the 
fatty acids oleic acid predominates. Consequently maize oil, prepared on a com* 
mercial scale in Franco, Austria, and North America, is very thin. Cholesterin is 
also present in the fat, Hoxhlot having found Il.IU per cent. Aside from the starch, 
wliich constitutes the princiiial part of the nitrogen-free extract, about 5 per cent 
of sugar and about 2 per cent of gum and dextrin are present. Windisch also 
recognized the i>re8eiice of lactic acid in maize kernels.” 

Only oc<*aKsi<)ual citations aro made from the work done on corn in 
this country. The analyses given are largely taken from Dietrich and 
Kdiiig’s compilation. 

Discussion of certain commercial articles: Foods, W. II. Jor- 
dan {Maine Hia, lUd, ser.j pp. /). — This bnlletiii is largely made 

up of quotations from station imblications. (.V)ndiuientiil cattle foods. 
Imperial Egg Food, Nutriotone, etc., are dis<*ussed, iiiid the fact is 
emphasized that without exception, they <*()nsist ])rincipally of 
common cattle foods, or other eonimon materials, mixed with small 
percentages of tlie (*hea])est and most ordinary medieinal substances.’’ 
In the author’s opinion these foods are sold at an exorbitant i)riee, 
considering tlieir value, and they are of no worth as medicines, since 
^^if an animal is well no medicine is needed, if ill remedies mlapted to 
the case should bo administered. The farmer could manufacture his 
own con di mental foods at a fniction of their usual cost by mixing a 
small amount of such common substances as salt, sulphur, saltpeter, 
fenugreek, caraway, etc., with the daily grain ration.’* 

The influence of food combinations upon digestibility, W. II. 
Jordan (Maine Sta. T\*pt, 1S9f, pp. — The idea is held by some 

that when two or more feeding stntls are fed together tlie digestibility 
of each may be> effected by the i)resence of tlie other. In thesis exi>eri* 
meiits, which were made with J slieep, the olijeet was to determine the 
effect upon digestibility when silages from large iinniature southern 
corn and from mature Hint corn were fetl with timothy hay. Each 
of these was ft'd alone, and the hay was fed in l onibination with the 
two sorts of silage. The f(M*es were collected during 5 days of each 
experiment. 

The details are tabulated and summarized, and the results compared 
with digestibility <*alcnlat(^d by the use of the coi’dlicients found when 
the feeding stuffs were fed alone. A summary of results is given in 
the following tabic: 


CoVfficitniH of of half and utloffr when fed alone and in eomhinathm. 



On 

matter 

AhIi. 

Offtaiiie 1 
matter, j 

1 

! Croteiii 

I'llwr 

' NitroKeti 
! fi*ee 1 
exiraet. 

Fat 

Timothy Imy, 600 ft III. 0ail\ 

SbfN^p ] 

Sheep 2 

Sheep 3 

1 rer cent 
54.4 , 
52.7 

1 1 1 

Percent 

28.8 

I 26.2 

31.3 

i 

Per cent. 

G.5 7 

1 54. () 

1 65.3 

Per cent. 
48 2 { 

42.7 , 

44.7 1 

1 

Pee eent 
t 4H 7 1 

48.0 1 
48.5 

Per cent. ' 
61 3 1 

1 69.0 ; 

Per eent. 
612 

41. S 

62.7 

Averufto 

.1 63.7 

29 4 

j 56.0 

1 46.2 1 

isTTi 

60. 7 j 

60.6 
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Co^JfhientH of diffesHMlifp of hay and oilage when fed alone and in combination — Cout’d. 



l>ry ! 
iiiatWr. 1 

Ash. 

1 

Organic 

matter. 

l*roteiij. 

j Nitrogen 
Fiber. free 

extract. 

Fat. 

Southern oorii Hllagi', 2,01 k) 
^n. daily : 

Sheep i j 

Shoop 2 1 

Sheep 2 1 

iVr rent. . 
04.6 
04. T) 

1 01 8 

1 

/V» r&nt 
52.3 
50 0 
46 5 

1 

Per r* nf. 

1 

65 H ' 
63. 1 

Per cent. 
59. 8 
60.4 
59.7 

1 

Prr cent, i I*er cent. 

\ 68 5 1 65. 1 

68 2 65.3 

' 65 8 1 61.8 

Per cent, 
07.8 
67.6 
68.4 

A\era{;e 

0.'! 0 

40 6 

, 64. H ^ 

59.9 

67. 5 1 

04.1 

67.9 

! 

Maine Hint eorn Hila^i^e, 2 , 0 U 0 








gill, daily . 








Shctqi 1 

75 J 

41 0 

77 2 

CH 5 

78 1 

77 4 

88.5 

Sheep 2 ... 

7(5 0 

30.4 

78.2 

64 9 

79 2 

79.8 

! 85.8 

Sheep 3 

7« 2 

30.0 

78 4 

68.9 

78 2 

79.5 

87.2 

Average 

75. 7 

39 H 

77. 9 

67.4 

78 5 78.9 

^ 87.1 

Combination of eoutheruourii 








Bilaue and litiv* 








Sheep 1 

55 1 

:ti) 6 

r»6 8 

50 9 

54. 2 

59 :! 

1 59.0 

Shei^p 2 

".8 0 

38 4 

60 3 

.52 0 

M 0 

63 9 

64.4 

Sheep J 

57 0 

:!7 1 

58 4 

51 4 

53.9 

61 7 

6r>.0 

ANeiage 

57 (» 

3.5 6 

58 5 

51 4 

54 7 

61.3 

62.8 

.\\erago digeHtibiliU 








aa ouleulated . . . 

57 4 

. . . 

58 5 

.52. 4 

55 5 

61 9 

58.7 

Coiiihinalioii ot tllnt lorn hiI 






— 


age utid hay 








Slioepl. 

73 (5 

49 0 

74 8 

(»K 6 

70 J , 

77 8 

80 4 

Sh«*4*|)2-... 

1 00 4 


68 1 

56 7 

64 4 

72 1 

08 7 

Sheep:! 

t 67 1 


68 6 

.59 (» 

6.3 1 i 

72 7 

73 2 

An «i age rdieefi'J and 3 

j 66 7 


68 ! 

58.1 

6,J.7 

72.4 

70.9 

ANeiage digeHtildlity 








a>4 « aleuUteil nluH'p 








2 aiKi 3 

63 1 

. . 

64 7 

* 56 3 

58 9 

69.0 

68.0 


“ Tb»‘ <mtc<»nu* of tlienf oxiMU'iim'nts doen not quite so definite testimony as is 
desirulile. In the cane of the li.ij and Southern eoni silage eoinbiuation the calcu- 
lated and the actual digestibility agree very closely, m bile with the hay and field 
corn silage the actual digoatibilHy is about 11.5 j>er cent greater thau the calculated. 
Although thiHililVereiice is not large, and might occur within the 1 1 in itat ions of error 
with a single experiment, it beeuis desirable to secure additional evidence before 
formulating conelusious.” 

Dairy records, i \ 1). JSmitu {sMivhiifan Sta, BuL t'J7,pp, 
pin, 4 ), — The nietliod of keeping tlio iworil ()!‘ the (‘ollejfe herd is 
explained; a description is gdven of the Babcock test, its operation, 
and the application of the results to herd records and to creameries 
and cheese factories; and a record is g^iven for 3 cows for the whole or 
a portion of the year. These cows, Kosa Bonheur, Houwtje I)., and 
Btdle Sarcastic, were thoroughbred llolsteiu Friesians. 

A more detailed record is given for the cows for a shorter period. 
For liosa Bonheur this covered 0 weeks early in the period of lactation, 
from February 20 to April 3. The average weight of tlie cow during 
this time was 1,750 lbs.; the average daily ration was 81,0 lbs. ^ 
silage, 11.99 lbs. of corn meal, 8.99 lbs. of oatmeal, 3 lbs. of bran, 6.Si 
lbs. of linseed meal, and 29.03 lbs. of mangel- wurzels. Calculated on 
the basis of average composition, the average daily ration contained 
62,43 lbs. of dry matter, 5.25 lbs, of digestible protein, 27.27 lbs* of 
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(Ugestible carbohydrates, aud 2.05 lbs. of digestible 0it. “ Bosa eun> 
Burned very much more than the standard of all the uatrieuts, espe- 
cially of the protein.’’ 

The average daily yield of butter fat was 2.(i0 lbs., or 1 lb. for each 
19.7 11(8. of dry matter eaten. 

expenditure of <lry matter for 1 lb. of fat would rightly be roiTsnlered 
unusually econoi ica under ordinary eouditions, but this record was inado in the 
coldest weather of an unusually cold winter, with the thorinometer ran^inj; below 
zero for several succesHivo lughtH aud with the eow' in an isolated box stall with 
nothing between her body and the outdoor air except one thickness of boards loosely 
battened. 

Rating tlie silago at $2, inaiigel-wurzels $2.5(1, hay $(^nori) meal $19, 
brau $14, linseed meal $22.75, and oatmeal $ld i>er ton, the total cost of 
the food for the 9 weeks was $25.20. This would be 15.07 (ds. inn* pound 
^f biiUer fat, or with butter at 25 ets. per pound a ])roht of $2^k59. 

The total ciuautity of milk yielded during the 9 w(^eks was 5,829 lbs. 
Allowing 20 ots. jjer 100 lbs. for the skim milk, this would be M'orth 
$9.89, making the ])rofit, as calculated, $55.18. The net food 4*oHt of 
the 107.04 lbs. of butter fat i^roduced is given at !hl0 cts. ])er ixmnd. 

The detailed record for Ilouwtje I), covers a ])<*riod of 19 weeks, from 
December 20 to ^lay 1. The cow had (*alvcd the Ajuil previous. The 
cow averaged 1,000 lbs. live weight and was fed muc]i as in tin* j>reced- 
ing case. The <laily ration averaged 55.8 lbs. of dry matter, 2.87 lbs. 
of digestible protein, 18.57 H)s. of digestible car])r)liydrates, and 0.88 lb. 
of digestible fat. 

Since the cow weighed on the iivm rage iluring the w inter IdUK) Ibj*,, she bad 21,12 
lbs. of <lry matter j»er day pel Ibn. live weight. , . . It is e\ nlent that the cow 
was fed far less tlian she miglit reavsonablv ha\e ]H‘en expected to ( onHume. . . . The 
total amount of tat exeieted in the lit weeh.s ot winter feeiling W’as ISO. 5 Iha., or 
about 1.4 lbs. per day. . , , The tot. il cost for the feed , . . wasfJit.TJ. The average 
feed cost for a pound of fat, counting no oth< r eonstituont of the milK of any value, 
was 15.67 ets. Tlie er»w' > lelded in the hanu* weekH Ihs, of milk. , . . Valu- 

ing the skim milk at 20ctrt. ))er KXtlhs., the miantit;^ yielded in tin* 10 weeks would 1)0 
worth ^7. 17, lea\ iug the net food cost t)f t he butler tat $22.24, or 1 1.72 ets. per pound. 

The detailed record of Belle San^astic covers 21 wt»ek>s, from Decem- 
ber 12 to May 1. She had calved the April previous. She was tibout 
5 years old when the record (*omiiiciiced. She averaged 1,550 lbs. live 
weight. The daily ration averaged 55.89 lbs. of tliy matter, 5.18 lbs. 
of digestible protein, 18.82 lbs. of digestible carboliydrates, and 0.98 
lb. of digestible fat. “On account of her immaturity no attempt was 
made to crowd the cow, and the ration was kept below the standard.’^ 

Tlie total yield of fat for the 21 weeks was 250.07 lbs., or about 1 A lbs. 
daily. The average amount of dry matter eaten was 22.87 lbs. The 
total cost of feed M^as $40.75, or 17.60 cts. per pound of fat. Making 
the usual allowance for the value of the skim milk, $12.24, the net food 
cost of the fat wouhl be $28.51, or 12.55 cts. ])er i>ound. 

Remarks are made on the form of the dairy cow, variation in quality 
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of milk, and feeding snggestioiiH. A tabic in given which 8how« the 
average amount of milk ami fat given at tlic morning, noon, and night 
milking of Rosa Bouhcnr in .1 periods, 2 of 22 days and 1 of 23 days. 
The interval between milkings was the same, H hours. These data are 
given below : 

Yield of ele., ot wiorniw//, noon, and nUjhl niillinfis. 

I rirHt jhtkmI iKTitxl. , 'I hinl jum iod. 



, X'iclil (if F:it nm 

<>1 

Ymldot* F.'ittoii 

X ifhl of Yifldot 

y utcon 

Yifld of 



1 milk. 


l.iL 

milk. 1 lout. 

lut. 1 

milk 

t«ul. 

fat. 


1 l\iun<h. 

/V/ i't 

PounfU 

Poinult. Per <7 

Piomdst. Poitndu 

Per et. 

Poundt. 

^luruini; 

. - ;iG :i.i 

2 r»(i 

(t im 

Xi U 1 2 f>4 

0 H7r> 

20 20 

1 2. CO 

0.710 

Koou 

;rj S'* 1 

2 <19 

WK.1 

:to 10 1 :i 10 

<U3 

24 SH 

' 2. 79 

.092 

Kiirht . . . 

. .. ;n Xi 

2 sO 

.U«K) 

,10 40 2 S7 

Js72 

22. 19 

2 02 

.580 


Ill eonclusiou, a summary is given of suggestions for the feeding and 
care of cows, based on tin* above observations. 

Large or small hay ration { Maine Sia. Bpf. iS9i, pp. n-r>()}. — This 
experimmit wa-s made with 3 milch eows and (‘overs 3 jieriods of i weeks 
each. Tlie eows receixed the same ration of grain and silage in all the 
periods e\ce])t that in the iirst and la^t periods they received 13 lbs. of 
hay per day (5 lbs. being given as a iioon feed) and in the se<*oml period 
only «S lbs. Tlie data for th(‘ e\))4‘riiuent, including analyses of the 
milk, of the liay and silage le<l, amounts of food eonsnmed. etc., lire 
tabulated in detail. 

‘^Tiu‘ of this as gaiiusl licmi ohsoi vation ot Iho animats and 

a «tmly tlm figun's given in this ofiinifM-tioin is nnfavorahh* t«> thn sinalU*r ration 
of hii.\ . 

“ Tlu* withdrawal ol tho noon f'pod <if ,% Ihs. <d' hay rosnltod in • 1 ) a duniniHliod Ilow 
of milk, fii; a Iohb ol’ noighi of tho animals, and lit' an n}»p«*aran<a> »>1 iinlhrirtiness 
ill the rows, . . Although thr (M>ws lost llosh and diniinishod gnatlx in their 
pro<liict, the <|nnlity of the milk sooms not to lia\o Immmi inllnented.” 

Fattening lambs, F. 1». Mi AiroRii {Miehipan Sfa, UuL //p.i7-6*o), 

SjfnopioH . — A lannparison of ditVorent rations and treatment on S lots of KUamha. 
rording out of doors during w'iiit«'r Avas not eoonomnal as ftHsling under 
rovor and ronliiUMl, AVheat oomparrd fa\ orahly w it Ii rorn and was ]»rolitable. 
Slmaring in tho fall j>rt*\ ions to fattriiing was not found ath anfagoous. Solf- 
A'Oiling was rxjmnsivo and is not rorommemh'd. Ihmts i^rain and ]»aHture 
on ra)>o rs, gruas w’t‘ro also rornpaird. 

Eiglity halfblood Hampshire lambs in reasonably good <*ondition 
W'cre pureluivsed in the neighborlumd t wvly in October, and after pastur- 
ing on rape for about a month and subsequent barn feeding for 2 weeks 
longtu* were divided into 8 uniform lots of 10 ea<*h. The experiment 
eomiiienced November 25 ami eoniiimed until I Vbruary 24, 13 weeks. 
Out clover hay was fed to all tin* lots, in addition lots I and 2 ret^eived 
a mixture of eoru and wheat, lot 1 being kept out of doors in a small 
yard and lot 2 under <‘over. Lot 3 had corn, lot 4 wheat, lot 5 a mix- 
ture of corn and wdieat, and lot 0 sugar Inlets in phme of grain to 
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compare those feeding stuffs, and in case of lot 6 to observe the effect of 
fall shearing, the results being compared with lot 2 on like food* Lot 
7 received a ^‘self feed” of com, wheat, oats, and bran, the feed being 
pltu'.ed in 4 self-feeders so arranged that the feed did not work down 
faster than it was consuinod* The results were compared with lot 2, 
wliich received only corn and wheat. Lot 8 had iKM.m j)astured on sec- 
ond-growth grass instead of rape previous to the experiment. They 
rec^eived <‘orn and wheat like lot 2. Th<‘ animals wore confined in pens 
in a feeding barn except lot 1, each pen being lighted by a window, 
which was not (dosed except daring scvctc storms, nor were the animals, 
except in lot 5, ])rotectcid from the cold which might enter. In this 
case the pen was inclosed and the window was ko]>t closed during the 
exi>erimeiit. The animals verc fed twi<*e a day and were wiiighed each 
week under unifonn conditions. The corn, Avheat, and oats were fed 
whole. The beets were sliced. 

The results are tabulat(‘(l for <'ach lot, showing the food eaten, gains, 
and financial results, the latter being based on corn at $10, wheat 
$17.83, oats $20, bran $14, sugar beets $2..‘>0, and clover hay $8 j>er 
ton. Th(‘ lambs were bought for 2.4 cts. j)(*r j»ound and sold for 5 cts., 
except lot T) (shorn), whicli brought 4 <jls. }>cr pound and their wool 15 
cts. ])er pound. The dealer who piindiasc^l th(‘ lot ]>roiioun(»cd them 
unusually tiiu*. lie sold tlicin at $<>,10 per 100 lbs. The averag(‘ results 
are shown in th(‘ following table: 


lieunlfH o/feftiniif nheip on votionx. 




1 ot i) t<Hid (Mt« II jH r lot 
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' 0. 03 
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cover) 
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2.30 

h 77 

5 01 ! 

0 . 1 , 

19.30 

3 

Corn 

J.t'OH 

1 . 142 

1 . 94.5 r» 1 

233 

8 12 1 

5 18 

0 3 

18 67 

4 

Wheat 

1,301 , 

, 1 199 

2, 294 0 

217 

9 50 

5 ’i! 

0 5 

18 51 

5 

Coni and m lioat (Hlumi) - . 

l, 2 t )0 1 

! 1 . 330 , 

1,840 5 i 

101 

13 97 

7 80 

9.7 

10 45 

<i 

7 

Sugar beetg 

(h>m, wlifai, oatH, and 

1 

I.IHI 

304,5 

no 1 

15.10 

U!t 00 

0 1 1 

16 86 


Ilian (Holfded) 

1 400 i 

924 

2 , 547. 5 1 

t 200 I 

10 04 1 

7.08 

7 5 

17.01 

8 

('orii and heat 

1,232 

1 209 

2 , 191.0 

1 

249 j 

K .48 

1 

4,91 

0 0 

18.25 


’ Su;;Hr Wfi tn xiiliatitiitiMl li>r all iht' 


As b(^twe(Mi exiiosure and confineiiient (lots J and 2) the lot kept out 
of doors consumed slightly uiort* grain but Usss hay and water, made 
less gain, and ate more dry matter per ikmiiuI of gain than the lot kept 
confinetl under cover. 

The (‘omparisoii of' wln^at and eorii shows “that while the wheat-fed 
lot made somewhat smaller gains and rcHpiired more dry matter to pro- 
duce 1 lb, of gain, the iiier(»ase in live weight was on the whole ratUet 
above the average*'* 
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The financial results with lot 5 (shorn) as compared with lot 2 show 
‘^that in this experiment, at least, there was no advantage, but rather 
a disadvantage, from fall sliearing, . . . The shorn lambs made smaller 
gains, ate more food, and consequently required more dry matter to pro- 
duce 1 lb. of gain than the lambs fed in an exactly similar manner but 
not shorn.” 

The lot on roots in place of grain made the sinallesi gains and ate 
the largest amount of dry matter i>er pound of gain. 

The self-lV‘d lot (lot 7), as eomi)ar(‘d with lot 2, reipiired more dry 
matter to produce a ])ouiid of gain and made a smaller total gain. The 
results on this i)oint agree with results obtained in previous experi- 
ments (E. S. lb, G, })p. 239, (5(59) and are regarded. as clearly against the 
us<‘ of self-feeders. 

Lot H, ])asture<l on second-growth grass instead of rape jnevious to 
tin* experiment, ^^as compared with lot 2 pastured ()ii ra})e. The rape- 
fed lambs gained mueli more rapidly from the lirst, and the finamdal 
results show that they were more protitabhs but tlie author jioints out 
that the test w as not a fair one, since lot 2 w as heavier lliaii lot 8 at 
the beginning. 

“The animals in this experiment fattened on rape during the fall and 
in good e<m<lition at the lH‘giniiiiig of the experiment wu»ri* essentially 
as su<‘eessful fe<‘ders as those in ]>oorer eondition that were fed during 
tlie fall on oi dinary grass pasture.” 

Report of poultry division, S. ('xjshmax [Rhode Inland Sta, Rpt 
7S!U^pp. — This eontains an article on an infectious disease of 

turkeys mentioned elsewhere (p. 81>1) and remarks on the Khode Island 
Poultry Association, a table ixmltry show in England, cross breeding 
of fowls, and experiments with geese. The latter gives brief mention 
of the results of the second season's experiments in crossing geese. 
The breeds aiul crosst*s tested Avere pure lllaek African, Kmbden- 
Toulouse, and crosses of Embden and Toulouse and of Wild ('anada 
and iilack African or India. 

AcrorHing to tin* rrMullr^ tlio lUark African is tlic best pure breed for prolitablo 
imuluction, ^\llib* Ibe r.iiibdcii, uh regard** earl^> and «|nalU^N wlien <lres8ed, is 

more desirabb' than the Toiiloiiae variety. First crosst^s from tin* best breeds gave 
better resnlts than the pure breeds.*' 

XSaeperiments in egg hatching .s (isna), -Vo. 87, p. (>t ). — The 

reiwrta t>f expcriiiuMits by Madam Dieudonm* upon the of cold 

ujKrtj tin- incubation of oj'ps, pnblislied by tlio French Minister of Agri- 
onltiire, arc quoted at «‘ou8i(icrabIo leugtli. Jt was found that fowls 
batch larger and stronger hnmds during tlie months of February, 
March, and April than during the warm months of June, July, and 
Angnst. It was also found that the eggs of fowls Mhich were at lib- 
erty hutched better tlian tliose of fowls whieii were eoutined. In tests 
made with an inenbator it was found that eggs whieh were reiieatedly 
cooled and warmed hatched much Imttcr than those which were kept 
1804— No. 10 e 
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at a warm toiiiperatnre all tbe time. In one experiment the eggs were 
cooled exposing them to the air for hours daily during the whole 
period of incubation. This treatment retarded the period of incubation 
for 3 days. The eggs became quite cold and it required about 12 hours 
to bring them up to F., the temi>eratiire of incubation. In this 
experiment FI out of 1(> eggs hatched vigorous chiekens. The incuba- 
tor had previously been used with unsatisfactory results. 

From a second experiment it was inferred that the gradual heating 
of tin* eggs was as essential as the process of cooling. Twenty-five 
eggs which liad been laid on very warm days were jdaced in the incu- 
bator and exposed to air as in the preceding case. The temperature 
was su(*li that the eggs were armed ux> to in 2 or 3 hours. This 
temperature was maintained until the brood hatched. The chickens 
pierced the shell, but they were so weak that they di(Ml before leaving 
the egg. 

It was found that the eggs upon whieli a fowl is sitting are not all 
of tin' saiiu' teiiqieraturc, those ujxni the outsi<le lieing eoolei' than 
those which lie inside. 

Analyses of various preserved foods and preservatives, M. M vX'^kh {Zi6ch\ 
allg. oHtnT. Jpoth. 40 (AS'.9>), p. /W/; in I t<rteffahi\ Chan. .Sahr. nnd ihn- 
ussmiLfJo So. 4^ pp. hV. /./.s ).— l*<*a MMip bul»> iboilrt, a wnbsti- 

tute for white of ainl several preservatives were aiialy/<‘<l. 

Remarks on the chemistry of food preseiving and the wholesale prepara- 
tion of preserved foods ( t pot It. Zttj.. W pp.'MfS^ 024, >r7s, CJ'^; ahft. in f iev* 

tdjahr. (him. .\aht. nnd CeniiMftmtJ., 10 \o. 4,pp. Ihe author gi\e8 

dir<i('tioiis for i>re])ariuu a fat for use in iiiakiitg various kiiuls of hr»a<l whi<h may 
be kept for a lonjj: time. An analysis bf bread 5 weeks old is uiven. The man 
ufaeture of meat powder, eaiined gooils, etc., is diseussed. Tbe artiele includes 
descriptions of new^ juoeessi'S and nuuierouH tables. 

The canning of meats for the French army < Ihr. pharm. Ha:., > ( AS.9,7), p. ^50; 
aha. in Vicrtdjahr. (hem. Xahr. und (lenmumiL, /o(/s’'/7), 4. pp. ^AS^ The 

regnlatioiiB wdiich govern this industry are given. 

Somotose {dpoih. Ztij.. Iff (lyfO), p. ahs. in I’ttrleljuhi . ('hem. Sahr.nnd den- 
UHsmil.j Iff (lO'fJ), So. 4, jt. 40 .^). — A dietary evpeiiment W'iis iiuide with H<»iiK»fos<% 
an alhumose ])re]iarat!ou. (iood results w'er© observed. 'J'lu‘ siilijerts were iiivalidH, 
convaleseouts, und children. 

Pood preparations, (b KLKMPiuiKit {Her. pharm. Hen., ,0 {JS90), p.JSO; ahs. in 
Viateljahr. ohim. \ahr. nnd (iennssmiJ,, In (ISOo), .Vo. 4, p. — Meat powder, 

meat extracts, meat j»optones, malt extracts, etc., are discussed. 

Analysis of soup tablets, ParillI'. {Jour. pharm. (him., o ( 1800), H,p. 10.1: aim. in 
yUrteljahr. ('hm. Xahr. und (iniuSHnxH.y l(f {1.S00}, No. 4^ p. 40J), — The analysis is 
given of tahll^ts 2 years old made from iiu»at and legumes. 

The value of sterilized milk as a food for infants, invalids, and convalescents, 
as shown by investigations of sterilized milk from the Bnuiswick dairy, 
U. Plahii s and H. Pi okurih (T)eut. VUrieljahr. off. (iHudhittpllt/., 27 (ISOO), p. 087; 
ahn. in Viertdjahr. ('hem. Nahr. und (ienunsmth, Iff {1800), No. 4,pp.00f, 0o2), — The 
authors regard sterilized milk as valuable and desirable food. The results of ster^ 
ilizing milk in sev eral ways are disenssed. 

A text-book of the science and art of bread making, \V. .Ia<jo {London: Simp' 
kin, MarnhaV, Hamilton, Kent d* f’o.. JSOO, pp. filS). 

The spirit of cookery, .1. J.. W. Tinum iiCM {London: naiUihe, Tindall 4'^ Ca* 
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LtmdQnmdNew York: SYedeHch Warnoif- Co,, 18%, pp, VITI, This book, which 

is popular treatise on the history, science, practice, and ethical and medical 
import 4>f culinary art,^* p^ivcs accuratci descriptions of the }irLiicipal dishes i>repared 
by civilijted nations. Much historical matter, a bibliography, and dictionary of 
culinary terms are included. 

Cooking; and diatetics, K. 11. llonLANo {IHvi. and Iltjtj. (Uiz., i: {ison)^ }so. n, pp, 
331 - 838 ), — III an nddn'ss tlie author discusHcs tlic subject with especial rel'ereiice to 
the diet of invalids and its prc])aration. 

Household economics as a university movement, li. (IUv’hic of 

13 {180(1), 2so. 3, pp. 301-200). — This a po[»ular article* showing what is 

being done in this branch at several educational institutions. 

Food and Its functions, .1. JvNn;nT {London: Bhickie d Sou, 1S0“, pp. .’81), — A 
text-book designed for stndinits of cookery and food and diatetics. The clieiiiieal 
processes of tln^ changes wliich food undergoes in the organism aie treated of in 
detail. The various classes ofniiiiients are discussed and their functions pointed 
out. Several cliaptiTs arc devoted to 1h<‘ physiology of digestion, resjiiratioii, and 
circulation, and the metabolism of matter and energy in the organisin. Hie j»riuri- 
])al animal and M*getablo food stuffs, condiments, and bocrages are dcs«Tibed at 
Considerable length, and tlieiUetbest suited to persons of various ages in health and ’ 
disease is discussed, as well as the methods of prejiaring and cookins; foods. 

Recent literature on the soja bean, 11. TuiMiiLr ( Imer.Jouv. rhann.,i>'^ {/'^OC), 
So. 0, pp, ?/,?).-> brief lUTount of soja beans and s<»ja bean ]uoducts is given 
w’ith many references to soiiuMd* tlie mor«' reieiil imbln ations on the subject. 

On maize, HajJ-anu (('ompt. Bend., U: {ls9(»), .Vo. /.s', pp, — \na lyses 

arc given and tlie niitritni' values of maize and wheat are compared. 

Feeding stuffs, N. K. Wilson and F. SrAorMi u.Kit { Sivada Sin. Itul, p;, pp. 23, 
dgm. /). — The first part of the bulletin is made u]> of an evplanation of the terms 
used in feeding experiinouts. 'fbe average composition of a number of Am<*ri<‘au 
feeding stuffs, <iigeHtiou cocibcients, and feeding stumlards art* ijiioled. Analyses 
are given of alfalfa, corn fmlder, FolisU wheat, buckwheat, beet leaven, and -sugar 
beets. 

On the normal occurrence of lodin in the animal body, L. maw and iC. 

(Xlsrhv. )fhyf*(ol. ( twin., ,7 i .W. pp, 2*10-2 1<>; 2-2, pp. (^{-102: tniur,tn 
Diet, and Ugg, daz., IJ {ISOO), Son. 2, pp, 178-121 : 2, pp. 22y'-320\. 

On the influence of light on the formation of animal organs, J. < .in h. 

rhifdioL, 22, \o. 2-2, pp. 

Guernsey cattle in Germany, Ur« ko {Drut. landir. PresHe. M { Sof*. 2 ’t, pp, 
342, 314; 4<i, pp, 320, 22*1 ; 42, p, 372) 

Breeds of cattle in Oudh {Indian .7 (/S02), Xo. li, pp. il -U'2. 

Statistics of the oysters raised on the coast of France, d. Jvm hk {('ompt. 
Itend,, 111 {1802), Xo, pp. 927-027, dgm. 1). 

VETEEIKAEY SCIENCE AND PEACTICE. 

Turkey diseases, S. Cfshman {h^hotle hlaud Sta, l\*pf, 1^1, pp. /.9,9- 
i207 ). — This (jcmtains notes on the various diseases ol* turkeys tiiat have 
been studied at the station, tlie syiiiptoius, pathology, and best methods 
of treatment being given. 

A puzzling disease, eoiniiionly called ‘‘ bla<‘k In^ail,’’ attacking chiefly 
young birds and appearing in July and August and at tlie api>roach of 
cold weather, was studied. The affected birds usually have a diarrheal 
discharge, their feathers lH*.coine nuigh, and the heads appear pinched 
and turn dark or purple. The birds appear to be better able to resist 



S92 


EXPERIMENT STATION RECORD. 


the disease during warm^ dry weather, but are quickly oveiwnie in wet, 
stormy weather, The disease appaieiitly first attacks the ca)cum or 
pronged part of the lower bowel, which eventually be<*.omes thickened 
and enlarged, and often badly ulcerated. The liver is next afiected, 
becomes s]>otted, and in advanced stages is covered with cinmlar yel* 
lowish areas, showing destruction of tissue within the orgaii.^’ 

The disease was prevalent in various parts of the State to sucii an 
extent that an expert was detailed from tfiis Department to investigate 
it.' Careful potif-mottem examinations were made on over 50 young 
turkeys and the intestines of 25 more were examined. In the pont^ 
mortem studies the throat, trachea, lungs, liver, and entire length of the 
alimentary canal were examined. Microscopical examinations of the 
blood of the live birds and of the various tissues were made and Inwv 
teriological cultun‘s were grown in tubes. The disease was detm iuined 
to be due to a protozoan microorganism, thus showing that the disease 
is an infectious one and not due to tuberculosis or improper feeding, as 
had been suggested. The investigations are being e(»ntimie<K ainl the 
importan<*e of stamping out the disease is insisted uj>oii. 

Notes are given on the presence of taipeworins in turkeys indilferent 
l)arts of the State, the birdvs being very generally infested. Tliose 
afi'ecled »itli -bhu'k head” were found to be free from tapeworms, but 
of 05 others (‘xaimined the intestines of 40 contained tapeworms from a 
quarter of am inch to a foot or more in length. The duodenum was 
usually found to coiitadii minute worms, while the lowei iut(‘.stines were 
often crowded with long, large ones. One small turkey 5 or 4 weeks 
old had many smaill worms Jii the duoalemim, and the remainder <d’ the 
intestines ailmost eomj)l<*tely tilled with about 50 w’orms several inches 
long. Most of the deaiths <iccur among the turkeys under 3 months of 
age. It is not yet determined wdiether the embr>o tapewornns are har- 
bored ill snails, earthworms, or inseets, or whether the .\oung turkeys 
arc infected from the drop|)iiigs of old birds. As a preventi\e, rais- 
ing turkeys on uiicontaminated hind is recommended, and if the ground 
beconie.s infested, it should be frequently disinfeetiMl and the binls moved 
to new ground for several years. The administration of kousso is 
believed to be the best treatment, but male fern, tansy, are<*a nut, 
ground iiiimpkin seed, ami asafietida arc also suggested. They may 
be given in (utlier the feed or w'atm*. 

Numbers of young turkeys were found to be infesteii wdMi gapeworius, 
w^hieh provecl most destructive when the turkeys were from 3 to t> w’oeks 
old. The ordinary remedies were used with good results. 

Ill some (‘uses when turkeys appeared to be ailing, tliey were found 
infested w ith ticks and lice, the former being usually fastened to the 
head or neck. 

Lame-sicknesB, J. II. Borthwk k Jottr. Cape Volon)f,9 {1800)^ X0.ti,pp,J4t’- 
14i), — Description siihI treatiiiont of a disease of eatth% consisting of a paralysis due 
to the ettusiou of serous Iluid into the momhranes covering the brain ami spinal oorfi. 

’ U. S. Dept. Agr., Bureau An, lud* Bui. 8, pp. 7-38. 
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MammltU mastito, inflammation of the ndder and tubercular mammitls, T. 

WiLi^iAMS {Jour, Bureau Agr, Adelaide^ Auntralia, ^ (1^9fj), JVb, S^pp, 164), 

On the milk fever of cows (/)/•«<. landte, Presse, 2S {lS96)y No. SO, p, £64), 

Tuberculoeis and tuberculin injections, DRMAzrx {Rev, Agr, lie MauHee, 10 
(1890), No, S, pp. 4S-47). 

On tuberculoais of cattle (PUhliug^H latifdtr. Ztg., I'* {1896), No. 8, pp, 358-466). 

The suppression of bovine tuberculosis and glanders, F. T.. Husskll {Maine 
Sia, Rpi, 1894, pp, 166-162 ). — A reprint of Hiilletiu IIJ of the Htation (K. 8. K., 6, 
p. (J66). 

Bovine tuberculosis, i). A. C aky ( Jlahama Vollvge Sta. Bui. 67, pp. 197-3 Si ), — 
bulletin ih a impular <liH(Missi<»n of the Hiibjoet of tnhereuloHiH as affectinj^ cattle and 
man. It treats of the history and statistics of tuberculosis, the biology of llaviUuH 
tuhvrcuJoMia, ineans of iufeetioii. the symptoms of <litferently located tuberculosis, the 
tuberculin test, etc. It is shown that human and boviiu* tuberculosis arc caused by 
the same germ, ami a numlu'r of instances are given of cas<‘s of tuhcrculosis in 
which the cause of inlccdion couhl be traced. • 

Directions are given for ]in‘ventive measnres and the disinfection of luborcnlous 
premises. 'I'he bulletin <‘oucludca with a discussion of prccaiitimis to he ol served 
to limit the spread of tuiierciilosis among human beings. 

Report of the veterinarian, F. L. Urssrix {Maine Sta. Bpt. is7>4, pp.lU-lS.T ). — 
This re]>ort consists of nfi article upon the Aaliie of tuberculin as a diagnostic agent 
for tuberculosis, 'fhe liistor\ of the use of tuhcr<‘uliu is biietly given, and the 
importance is urged of ellbrtN to\Nard the eradication of the disease. It is believed 
that \\ ith pniper and continued etVorts tuberculosis, both bo\ im* ami human, can be 
practh'ally stainpeil out. Instances are given of the detection of tuberculous ani- 
mals in various station IichIs, and directions arc included for tin* avoidance of 
danger from tuberculous animals by preventiNc measures and tlie prompt destruc- 
tioji of all diseased cattle. 

Blongatioii of the posterior members due to castration, Doini r {( ompi. 
Rend., tH ( 1^96), AV», //, pp. 819, SSL 

A new injector for pure serum, (Ivnniis* {I 'enthl. Baht, nnd Par. .Med., 

f9{lS96), So. N-26, pp. 667, 6:\ ng. 4.). 

DAIRYING. 

The composition of milk and milk products, II. I). lUomroND 
(Analyst^ ill {ISUH), Apr., pp, SS-^frj), — This i?? a rdsnine* of tlie work 
done in tlie laboratory of the Aylesbury Dairy (\>in])any during 1805. 
The averag^e eoinpositioii of the morning's anti night's milk received 
from farms is given by months, as follows: 


< omponHittn o f tnilk in differ* nt montim. 
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The above represents 11,081 samples. In no casc^ did tlie mixed milk 
from any farm fall below 3 per cent of fat. 

The average composition of asses^ and goats’ milk is given as follows; 


(UmpOHiiion of attnes' and {/oattt* milk. 
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Fat 

Sugar 



Awh 


/Vr emf. '' Per twit. 
13.24 10.23 

3 78 1. 18 

4. 40 6 . m 

4.10 1.74 

.87 .45 


To test the view advaneetl in a former paper/ that the ratio of water 
to solids-not-fat was tlie same in cream as in milk, and that therefore 
the fat did not <*arry any proteids, a sample of unnsnally thick cream 
was analyzed. This contained 64.88 per cent of fat. The, ratio was 
100 parts of water to 10,4 parts of solids- not fat — “identical with that 
in the milk used for its preparation.’’ The range in composition -of 
clotte<l cream is given. The fat ranged from 48.27 to 06.80, and averaged 
53.21 jier cent. “Tlie ratio of the ash to solids-not-fat, 1:12, is the 
same in clotted (*rcam as in milk.” 

The v^olatile fatty acids found during the year in French. Irish, and 
Australian butter are given, together with the water (*ontent of dill'erent 
kinds of butter. The latter is as follows: 

UatfT content of hatter, Isfh}. 
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Irish butter 

KiigliMji fresb (iinsalted) buit< i. I .. 
English fresh (UMHulted) butter, H ... 

EugliNli salted butter, 1 

English salted butter, IJ 

Englinb salted butter, III , 


Maxinmu). 

Miiiiifiuiii 

A \ i ragu. j 

IbOliUlkH. 

/Vr cent. 

/'♦ r cent 

1 

/'» / cettt. 


IH (K» 

12 2.*> 

14 78 


14 43 

10. 2.'i 

12, 07 


15. 72 

0 00 

12 82 


15. 54 

11.84 

13 08 


1« 2f> 

11 87 

13 70 

DIrwd from rbiirtiiug. 

15 71 ' 

^ 12 50 

13 51 

24 to 48 Imuu'h obi 

18 00 

11.77 

14. 74 

lliriM 1 IViini tdkuriiing. 

10 03 

10 30 

13. :j.5 

24 to 48 houi'H old. 

15. Ott 

0 00 

12. 00 

10 to 3o tla>H old. 


“It was found l>y exi>erimeiit that the loss of water from saltrOtl but- 
ter was practically ctunpletc after the lirst week, and it is <juite legiti- 
mate to average butters from 10 to 3i) days old,” 

The water content of the unsalted French butter was 14.40 per cent 
in Kuinmer and 15.00 in winter; that of the English butter (all kinds) 
was 14.17 i>er cent in summer and 13.33 in winter. 

The following deductions are made from the analyses of butter: 

“H) Freiujli butters, both fresh and salt, have containecl fully 1 per cent more 
'water than in foriiu*r years (see former reports). 

^‘(2) From tll(^ experiineuts on English butters it is seen that fresli butter loses a 
very small amount of water on keeping; salt bnttor, on the contrary, loses ivater 

'Analyst, 19 ( 1894), p. 73 (E. S. li., 5. p. 1033). 
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very rapidly, eepooially during the first day or two after waking, and more slowly 
during tho next week, when the loss nearly ceases. It appears that the loss of water 
from fresh butter is due chiefly to evaporation, and the loss of water from salt but- 
ter chiefly to brine rnmiing out. It is interesting to note, in connection with this, 
that duplicate analyses of fresh butter (taken from different parts of a lump) have 
never diflered more than 0.2(5 per cent, while diftereuces of 0.7 per cent have been 
observed with salt 5»utter, 

^'(15) French fn»sh butter contains more water in winter than in summer; English 
butters eoiitain more w ator in summer than in w'iut<5r. The number of English but- 
ters prepared in winter was, lio\ve\er, small. . . . 

‘*(4) Taking butter from 2i to 48 hours old to reprt‘sent <'ommcieial butter, it is 
seen tli. at fresh imtter on the average containK more Avater than salt buttor. . , , 
There appears to be little fouudatioii for the eommonl\ aceei»ted statement that salt 
butter contains more Avater than Iresh butter. 

“(5) It has been obsetAed that, broadly speaking, Uie nearer the pereeiitage of 
water is t(* 12.5 th<‘ better tlie <jiiali<y of the butter, and that AA'hen tlio limits of 12 
per cent on one hand and 1.5 per cent on the other are overstepped, tlieie is, in a 
large number of <*ases, a marked lulling olV m quality. This ruli' is, hoAvever, far 
from ubsolule.*’ 

The author made a test of the method of deteeting the achlitioii of 
water to butter by means of the ratio of the solids not -fat to tlie water. 
^'ietll' pointed out that in unwashed butters there were 10 parts of 
solids iiot-tat to loo ]»arts of waUu\ while wjished buttiTs eoutaiued 5 
parts to 100, lie also pointed out that the variations were eonsider- 
able. The author's obserxution of 100 samples of butter known to bo 
without the addition of water, ineluding some insu1lieieiitl> worked, 
sho^^ed that the metliod can not be relied upon. 

Water in Swedish butter \XonL Mcjni Tidn,^ in (fV/*;), pp. 

5ffJ; TidHkr, Laftdfmdn^ 1(1 pp. nno^nn :,), — The average amount 

of water found in 1,011 samples of biitttT re])resenting 277 ditVereut 
faidories whi<*h exhibited at the juniuanent Swedish butter exhibitions 
ill ISOo was b‘5.0 jier eeiit. About S2 per rent of the samples eoutaiued 
between 12 and b‘> [>er rent of water. The maximum water content 
for a single tub M as 10,3 ]H*r eent,for a vsingle ereamery 1(5 pt*r cent. Only 
0.3 ]KT cent of the ereameries exhibiting, and 10.8 [hm* ee?it of all sam- 
ples, showed over 15 per cent of \vater. The eorresponding data tor 
the Imtter exhibited during 1801 were; Average 13,0 percent; maximum 
20,2 ]ier (*ent, m ith 11.7 per cent of the creameries and 18.5 ]>er cent of 
the tubs showing over 15 jier cent of M ater, The average loss of brine 
from 08 tubs Avhich showed a loss during storage (O.J per eeiit of the 
total miiuber of tubs exhibited) during 1-805 was 201 gm. (7 oz.). — 
F, \v. woix. 

The effect of boiling on the albuminoids of cows’ milk, L. 

UR JagRK (Centhl med. WiHS.y Sf, pp. Jlo-LHO; aba. in Chem. CentbLy 
lS9(ij ly uVo. lly p, and DM. and Ifytj. Oaz.y I'J (1^9(i)y Xo. .7, pp> 
The albuminoids \veve separated by the author's moiliflca- 
tion of Hoppe-Seyler’s metliod,’ using s<‘parator skim milk to avoid 

‘AimlyHl, 1(5. 

^Cheui, Centbl., 1805, 11, p. 578. 
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tbe removal of the fat by ether* The total albmiiiuoids precipitated 
by alcohol was 3.76 per cent. In the case of raw milk this consisted 
of 3.15 per cent casein and 0.25 per cent albumen. By means of ren- 
net 2.8 i)er cent of curdled casein was found in raw milk and 3.1 i>er 
cent in boiled milk. When milk was saturated with magnesium sul- 
phate the iiltrate was free of albumen in the case of boiled milk, but 
in the rase of raw milk still contained albumen. The author believes 
<‘that 2 kinds of proteids are present, an albumen and a globulin, the 
first of whicli is changed to casein by boiling and tin* last remains in 
solution.” 

According to the author, milk contains 3.15 per cent of casein, 0.35 
per cent of albumen, and 0.25 p<*r cent of globulin. Contrary to Ellen- 
berger and llofmeister, it was found jmssible to sei)arat4‘ the curd from 
boiled milk with rennet, although it was more ditlicult than from raw 
milk. However, this curd from boile<l milk behaved ditferently; it 
was easily soluble in dilute sodium hydrate, limewater, and sodium 
phos])hate solution, and may have held much calcium phosidiate in 
solution. 

In th(‘ experiments on the behavior of raw and boiled milk toward 
artificial dig(*stive fluids, 10 cc. of skim milk was curdled with pepsin, 
the curd finely divided by shaking, and 5 ce. of 1.8 i)er eenf lacfi(‘ acid 
added; and in another case 10 cc. of milk was mixed with 5 <*c. of 1.8 
l)er cent lactic/ acid and then the pepsin added. The inferen(*e of the 
author is that casein is more easily digested than che(‘S(*, and that the 
digestibility of milk is diminished by boiling. Likewist*. when lactic 
acid ferment (1 cc. buttermilk) was addeil, nnieh more of the eheesy 
precipitate from the raw milk than from the boiled milk was digested 
ill 24 hours. 

Relative efficiency of various preservatives in milk, IL T. 

TnOM^om ((f Iff H(/ofr City h^pts. isu'i^p. ahn, in Analyst, IJ (7.s.W), 

3/ar., jp. 65). — Tlie author kejit measured quantities of milk to whicli 
the following substances bad been added as ])reHervatives: Forty per 
cent formic aldehyde (formalin), boric acid, boric acid and borax, sali- 
cylic* acid, and lienzoie acid. Different amounts of these were added, and 
the effect compared with no jireservative, after 2, 1, 0, 7, 8, and 11 days. 
Formalin was the most eff*e(*tive of the preservatives. A mixture of 
boric aciil and borax was more effective than boric acid alone. 

The author depre<*ates the practice of using ineservativcs without 
proof of their harmlessness or without the knowledge of consumers. 

The preservation of milk and cream for general household 
purposes, the nursery, and the sick room, B. Bell ( Ikdry, 8 ( t89ii)^ 
No. StJj p. ,77). — The author, wlio is a physician in (llasgow, advocates 
the use of harmh*ss preservatives, and cites the ease of a family which 
for 17 years used milk iireserved witli boric acid, bringing np 2 chil- 
dren upon it without injurious effect. ‘‘Nothing has ever occurred 
to the health of any them during all that time to direct a shiidow of 
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BUBpiciou to the effect of the continued ubc of this chemical in the milk. 
Their daily supply has averaged 2 pints to each individual, jind this 
milk had 4 grains of boric acid to the pint in winter and 0 grains to 
the pint in summer, so that they each had H grains every day in winter 
and 12 grains every day in suinmer."’ 

A new butter package {Molh ZUj.^ Jo Xo. l,?, p. 20 i).— A 

description is given, taken from the AmimlaHian^ of a package which 
is said to do away with the necessity for cold storage of butter. The 
butter is first packed in a box made of ordinary glass, the corners being 
fastened with gummed paper. A layer of jdaster of Paris about I in. 
thick is placed over the glass box, ainl the brick is then wrapped in a 
paper specially pn^pared for the ])urpose. As the gypsum is a noncon- 
ductor of heat, it is <daimed that the butter so packed is not injured by 
any changes of tempera tuie. JUitier packed in this manner in Mel 
bourne was sent tt» South Ati ica, about 700 miles, and arrived in the 
same condition as when shipped. The cost ot' this method of packing 
is said not to (‘xceed 2 cts. per pound of butter. The butter is sent as 
common freight, which results iii a great saving of expense. 

Boxes of 200 Ihs. (‘ajKicity are m.ule for large t*reameries. 

Milk, its natute and composition ; a handbook on the chemistry and bac- 
teriology of milk, butter, and cheese,!'. M. Aikm%n {Loudon: Jdum tV Charle$ 
liUwhy ISffo, pp. :ly pi, /k—TIio aim of tliin little boelv, as exphunod in the 

jirelaoe ** is tn gi>o a nhurt po[mlar statement ot* the more important facts of the 
elicmiHti\> and haeleriolo'^y of inilk.’^ This has been done in a clear, concise style, 
and with a completeness (hat remh^rs the hook especially useful to students and 
those desiring a ndiahle modern handbook on tiio subject. The scope is shown by 
the table of contents tor the lu chapters, which is asfi.llows: 'i'lie structure of the 
cow’s luldcr au<l th«^ M'cudion of milk, the pciccnlage composition t»f cows’ milk, 
the constituents of milk, causes and conditions intlucncingthc tpiality and 4uaiitity 
of milk, the changes \>hich milk nndcrgocR, the bacteria of milk, butter— iinpor- 
tunco of bacteria for butter making, rennet and its actiiui. cheese, testing of milk, 
and milk as a food. The use of ]mre cultures, the transmission of diseases through 
milk, and the Merilizuig and pastenri/ingof milk are treated at considerable length. 
No attempt is made to deal n itU the practice of butter or cheese making. The mat- 
ter is brought wtdl up to date, ami shows fuiniliarity m ith the more recent scientific 
investigation and \icws. The author makes special nek nowlcdgincnt* to the works 
of Fleiscliuiann, Kircliucr, Fiirstenherg, Piiclaiix. ITondcnrcich, Grotcnfilt, and 
“the numerous valuable bulletins issuedfroiii time to time by the United State Oov- 
enimeut.” There has he<'n much need of a book of this kiml for use in agricultural 
colleges, dairy tn-bools, and the like. 

Analysis of butter and imitation butter, d. M. Bakilkit i Maine S(a, LpU IS94, 
pp, L^y //?).— Analyses are given of 22 sani]de8 of butter and butter substitutes made 
in coniicctiou with the eiifiircemeiit of the oleomargarine law of the State. 

Baoteriologioal examination of sterilized milk, .1. W. Troitsk y {Arch» kinder^ 
hm\k.,10{J89/‘>)yXo,10i%pp.97-l{KU noted in VnrUljahr, Chom, Xahr, und GenusemtK^ 
10 (m5)y Xo. 4y p. rm). 

On the behavior of cholera bacilli in raw milk, Basenat (.Irc/i. /fi/pr., (1898), 
Xo.H^pp. 170-188; ahs. iu Vierieljahr. Chem. Xaht\ and Henummtl.y W (1895), Xo, 4, p^ 
800),-*-i^in\itSkTy to tho opinion of Hesse, the author tinds that raw milk does not 
possess the power of killing cholera bacilli. They remained alive 3« hours iu milk 
which ooutained uo other germs, and continued to increase until the milk became 
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sour, i. r,, tlilck. Thoy also remained alive 3J hours iu very impure milk kepHai 
37^ and 24^^ aiul at ordinary room temi>eratnre. 

A scheme for paying for cream by the Babcock test in butter factories, .f. M. 
Bautlktt {Maine Sta. lipt. lSU4,pp. 1 ). — A reprint of Bulletin 15 ot the 

station (E. S. K., 6, p. 847). 

Chemistry and technology of cheese making, (*. Sartoui {Chcmicoe Technologia 
dei Caaeijicio ; Vol. H, Technolotfij. Turin: Uniono Ttpo-grafo JCditrivCf 

Dairying in Denmark, B. Bo<;uili> (Mmlkeribriiget i Danmark, Jd ed,, Pi. J; JW- 
diske Forlaff, Copenhagen, Denmark^ ISOh ). — This uell-kiunvii aiilhoriiutlve work on 
Danish dairying hy the pieseiit Stat<» dair> counselor of Dcniiuiik has been revised 
and brought up to date in tliis second edition. The liook makes a. complete hand* 
book oil dairying and will bo illustrated with over 200 cuts of cattle, forage plants, 
dairy utensils, etc. It: is jiublislied in about 20 parts of ])ages each, and is ex< 
peeled to bo coiiijdeted before Iho end of the ycs'ir. — i . W . woi.L. 
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Seepage or return waters from irrigation, L. (i. Oaupenteb 
{Volor<uh SDt, linL ./.V, pp, (i Jiffn. V, map /). 

SynopttiB. — Measiirenients of seejiage on the Cache a la 1‘oiidro and South Tlatte 
KiNcrs in (’olorado hy K. S. >eltl(*tou and thc‘ authoi and their asnoeiates Hhiee 
1885 are tabulated and diseiissed. The \aluo of the seepage uatcu* in the valley 
of the I’oudre is estimatc'd at $200,00() to ■f5t)b,0tK). and 4»f that in the Elatte Val- 
ley at from 'f2,000,()()d to $2,0(»0,tMK). “It is of ecu*H‘Hj»oiidiiig imjiortanee in tlnv 
valleys of (Moar Creek, St. Vrain, and othois. ” The observations ln*pe reeorded 
indicate that the value and iiujiortauee of this water for agiiciiltiiro w'lll steadily 
increase. 

A discussion is given of the (*hara<*tcr and iinjiortaiu'c of seejiago 
from irrigation, the agricultural features ot’tbe Oaehe a la Pondro and 
South Platte Valleys, with locations of irrigation < anals and irrigat<‘d 
lands; methods of gauging with conditions afleeting atjenraey ; methods 
of irrigation ])ractict‘d in these valleys; relation between seepage and 
the area irrigated and the water apidicnl; ami amount and rate of 
movement of seepage or underflow water as affeeted hy lainfall, tem- 
perature, etc. Tables give data for measurements on lh(‘se rivers by 
E. H. Nettlcton and associates in 1885, 18S9, and 18JK), and by the 
author and as.sistants in J891-18D5. These data arc summarized in the 
following tables ; 

dam in stepagt of Cache a la Pondre /firvr. 


I In per j 


Canon to Lariiuor and Weld f^amd . 
Larimer and We|d in No 2 canal 

No. 2 canal t/o Oj^ilv.v ditch 

Ogiiyy dit« Ii tomoitfb ol Pondre. .. 

"I'oUl gain 


(H t , 

Ott., 

o<t J 

o<t., 1 

1 Mar , 

Oct., 

Nov 

Mar,, 

Ang ,| 

1 Ot't., 

168.’>. 

1 1880. 

1800. 1 

1891. 

m2. 

1892. 

IHIKI. 

1894. 

1894. 1 

1895. 

11 (1 

1 

1 11 8 

25. 8 

18 8 ' 

t 1 


1 

:ii. 8 

1.60 

I 0.8 i 

10.61 

25 :> 

1 86 8 

J8.7 

8 7 i 

1 

1 32.0 

11.9 

80.67 

17.4 1 

1 16.60 

411. 

1 44. r> 

88 1 

88 8 1 


1 45 1 

;!8 0 

29. 80 

' 72.0 1 

55.90 

... 

I 0.4 

2;i.2 

19 4 

1 

1 29. 2 

17. .5 

20 iO 

28. 0 

46.40 

80.9 

09.0 

100,8 

81.0 1 

96.1 ' 

1 

jlOl.6 

, 98.7 

^82. 30 

118.2 

lei.lo 
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(wain in Becpaffe of South Plaiie IVirer, 
( In cubic feel por 


MoiiUi of Poixlro to Harilin ilitrli 

Hartiliii ditch to Piihnim dil* It 

Piitnaiu diti-li lo Port Mor^faii Canal ... 

Fort Morgan Canal to Platte and Pcaver 

Canal 

J*latte rind licatfr Canal to Sn\der. . . . 

Snyder P> Merino , . 

Moi inn to Sterliiifj 

Sterling to llifi 

lUff to ('rook 

Crook to State lino 

'rotula 

Average per mile .... 


No oil 

Ort , ’ 

(nt., 1 

Ocl , 

Mar.,| 

Ort.. ‘ 

Oft., 1 

(lot.. 

AvtT- 

mdoG.j 

18SU. 

1890. 1 

IHOI. j 

1802. 

189:i. 

1894. 

1895. 

ugo. 

s’ 

(9. 0 

08 7 ' 

75, r> 

00. l‘ 

09. 0 

23. 9 

79.0 

02.0 



—18 H 

10. 0 

15 4 

-33.7 

50. 5 

43. 0 

17.2 

"l 

51. :t 

27.0 

1 

15 2 

29 .5 

‘-'00 8 

n!K..'iai52.r> 

,57.8 

n| 


0.5 

3s.:(' 

1 72. 7 

.50. 3 

65 4 


40.6 

1 14 


17.1, 

2, 


1.5 0 

24 8 

94 3 

40. 9 

' IKi 

79 <> 

21 .1 

20 :i 

* *. '1 

34.7 

.58 7 

1,58 5 

55.4 

'•*! 

:i2 1“ 

2!) 7 

:i.{ 41 

.... j 

33, K 

’'25 8 

40 8 

33,7 

0* 

4 4 

14 0, 

28 l| 


24.8 

17.8 

17.0 

17.7 

17 



U It 



0 1 —48 1 

—20 3 

'l« 



3 



34 2 

- 32. 9 

—21.3 

l.M 

217 1 

105 .5 

275 3 

210 7 

254 7 

301. 1 

510 1 

298.7 


2 2 

1 7 

1.8 

J.O 

2 0 

2 0 

;).4 

2.0 


‘Opposite Fort Morgan 


‘'N’liacfi'T s Foul 
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Wo may draw the* iiig ooiioliiaidim from tlio obsorvations aud oonsidt^rations 

shown. l’h»» farts nro jiroHontod in sntVn tout detail to show tho bases of those con- 
oldKlous. 01 to (Mtablo indopondoiit r onolu.siotiH to bo roacbod, if tlm reader ko desires: 

^'(1) Tlion* is a real inoroaso in the voluiuo «>f the streainh as they pass througli 
the in igatod Scot ions, but no stioh inoroasi* oomis when tho streams pass through 
unirrigated regions, (in tin* oontiary, there is an actual loss. when tiie drain- 

age of a large aiTa enteis. 

*‘{2) Tile morease is appioximatel) proportional to tin* irrigated area, and it 
seems prohable that with inoio intimate knowledge of the amount of water applied 
mid the' f(*atures of tho drainage the proportions would hei found to be dost'. 

Th(' amount of the iin'roase dep« nds \ <‘ry sligbtl> . if at all, upon tin' rainfall, 
anil, so far as it does, it is inlluemed priiieipull% by the r.unfall on the inigated 
lands. Only where the larnls art' already saturafetl is the rainfall sntlion'nt to cause 
8<‘epage. 

*‘(4) There is no percept ihlt' nndeiilow from the side clianinds. even when' they 
drain several tlumsarnl stjiiart* miles. 

**(5) Tim infhiw is prae^leall^ th»' same throughout tho year. It is greatt r in 
anmiiier, less in w inter, ]»rineipally because of the etfe. t of the teiiii»(>ratnre of the 
noil. 

Tilt' ])asMage of the seepage water through the soil is very slow , so that it 
may take years for tin' seepagt' from the onlI,\ lug lands to reach the river, hut it is 
eonstaiith inereasiiig, ami may h<« expected to increase for some ;sears to eoiiie, 

'*(7) 'Pht* seepage from l.iHXi aero'' of irrigatetl land on the Pomlro Jtiver gives 1 
cubic, foot per seroiid eonstaiit dnw; on theVpper Platte. 1 ft. to about TSO acres; on 
the Low'cr Platti*, 1 ft. to 2oi) acres. 'Plie dilVeri'uoe is due mostly to tho greater di.s- 
taneo for tho seepage to roach the main stream, and to the time and amount of 
water applied. Oii<‘ euhie foot per second of intlow is ohtainod on the Poudro Kiver 
for «ueh 2,I(K) acre-foot applied, or the iullow’ im about one-third as much as the water 
applied. About IK) per cent of the wmter applied in irrigation returned to tho river. 

The seepage lu'ing nearly constant throughout tho year, vvhile tho needa are 
greatest in summer, th«' use of storage xvill best utilise tho >vater from intlow. Tho 
of W'ator on the n]>per jiortions of a stream, when vvater is not immediately 
needed by prior approjiriators, will increase tho tlow of the stream late in summer 
and prevent aneh low stages as it would have wdthont this regulating action. Ulti- 
mately the returns from seepage wdll make tho lower portions of such valleys as the 
Platte more certain of water, and an increased amount of land may Im broiiglit undeur 
enltivatiuii, with time. 

^^(9) Tho seepage water is already an important factor in the water supply for the 
agriciiltnro of tho State. The capital value of the water thus received in tlio valley 
^of tUe Cache a la Poudro alone Is not less than $1100,000 and perhaps $600,000, aud 
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for tlio I’latte is from $2,000,000 to $3,000,000. It is lorgo for the other streams, Wt 
of nnlciiown amount. 

^'(10) The results here shown may he expected to apply with limitations to other 
valleys similarly situateil, where irrigation is as copious, crops the same in char- 
acter, subsoil aiul rock strata of niiich the same inclination. Where the soil is less 
pervious, a greater time must elapso foi these results to hold good.’^ 

Manual of irrigation engineering, If. M. Wilsox (.Wir TorA*; John Wiley 
SonBj isortfpp. ,V)ly ph. J9, JiffH, Jfffi ). — This work, hy the chief geographer of the 
United States Geological Survey, is designed for those engaged in the study or 
practice of irrigation oiigineeriiig as applied to Western conditions, and is chiefly 
the result of original investigation. 

‘^The subject of the a)>p1ication tif water to cro])s is but briefly touched u]K>n. 
It would ill itself rec|iiire a volume, amt is of more interest to the farmer than to 
the engineer.” 

The work is divided into .‘i parts: (1) l!ydrogra])liy, including preci]dtation; 
evaporation and ahsorjition ; rnnott* and flow' of stri'ams; siihsiirfaco water source's; 
alkali, drainage, and sedimentation; quantity of water rcquiri'd; iiressnro and 
motion of water and flow and measurement of water in oi>eii chaniiel-. (2) (hinals 
and canal works, including classes of ii ligation v%orks; alignment, slope, and cross- 
section; head works and diversion Weil’s; scouring sluices, regululorw, and eseapes; 
falls and drainage works; distributaries; and ajiplication of water, and jiipe irriga- 
tion. (Ii) Storage reservoirs, including location and cajiacitv of leservoiis; earth 
and loose rock dams; jiiasonry dams; wasteways and outlet vluircH; and ]mmping, 
tools, and maintenance. 

Irrigation, T. l.r.nKNN ( tnn.Sci. t^yrew., «cr. .% ISO*., J, Xo. \ /)/>. Ji 

Notes on the construction of dairies, 1'. W. Wai.i.i u Studrutn' 7 

{ison), Xo, a, pp.jff9-jrr, pL /). 

STATISTICS. 

Seventh Annual Report of Q-eorgia Station for 1894 (iitoryia sta. lS9t, pp, 
1S7-19 '>), — A brief report on the vM»rk of the year, list of bulletins published, and 
flnancial stateiiient for tlio fiscal year ending .lime lifl, IStH. 

Seventh Annual Report of Kentucky Station (yviw/acA hi. lipt, lS9f,pp, 

Ih ), — This ineludes a brief report bv Hie director on the woik of the year, 
reports from the divisions of clieinistry, entomology, and botany and horticulture, n 
treasurer’s report for the tiscal }oar ending June IK), isfll, reprints of bulletins 4H to 
53, and an index. The work hitherto not reported is notieed elsewhere. 

Reports of director and treasurer of Maine Station ( Mfn. Ilpt, 1804, pp. 
5-0 ). — A brief review of the work of the year and a fliiaiKdal report for the year 
ending Juno 30, 

Report of director of Pennsylvania Station for 1894, IT. P. Aumhiiy {PennuyU 
vavia Sta. linl. SJ. pp. ‘X, pi. /, fujH. JJ ), — A reprint from the Annual Keport of 
lVnii8>}v'ariia State (\dlege for 1894 (pp. 13-34). The article gives a history of 
exporimeut station work, an aceouiit of the equipment and development of the 
Pennsylvania Station, the woik of tin* station, its relations to agricultural education, 
and till' agricultural courses of the cidlege. 

Reports of director and treasurer of Rhode Island Station, 1894 (Rhode 
/eland Sta. lipt. 1W4, pp. 91-100^ — This iiiclmles a general report by the 

director rev iewing the work of the station in its sopar.ite divisions during the year, 
the publications issued, a siimiiiJiry of the principal rc.sults obtained in the experi- 
ments described in detail elsewhcri’ in the report, and a treasurer’s rei»ort for the 
fiscal year ending June 80, 1894. 

Seventh Annual Report of Texas Station, 1894 (TtueaH Sta. Rpt. J804, pp, 
607-0 Ji). — Short general reports are given by the director, chemist, veterinarian, 
horticulturist, and agriculturist; a meteorological summary by mouths; and a 
treasurer’s rejiort for the fiscal year ending .Juno 30, 1894. 



NOTHS. 


Idaho Si atiox. — K. K^bvrt, a jj;r:uluatp <»<* the agrh ultiiral tlepartiuejil of (Miio 

State lliij vorsity, IHOO, huH been olorted bnjMTinteiideut of the station at Moscow. 

Minxesota Statiox.— To «*xten(l tlie work of tlie cxperiiiieut station, and espe- 
ciully to develop ineth<»ds of farming and to develop and grow new kinds of seeds 
for distribution, ‘J new experiment farms have been 4*(jni])pcd, the Northwestern 
Minnesota SuhexjuTiment Faim at (‘rook '^t on. and tlie Northeastern Minnesota Hub* 
experiment Farm at (hand Kapids in the Woods'^ partof tlic State. Tb© 

legislature appropriated $10, (MM) with whieli to jnoeure and equip eai'h farm, but as 
tli(M*oinpetiug localities donated the farms, ir>0 acres in each ease, tln^ whole fund 
with some iuom*y honu.s is ludiig umhI for equipmeut. Five thousand dollars was 
also appropriated for maintaining each farm until tlu' meeting of the next legisla- 
ture. These farms are then*f< re to he ]no\ ided for exclusively hy tlie State. 

Experiments on conservation of soil moisture, in making ]>asturage and mt'adows, 
and in growing forest and Iruit tr»es iu dr.v seasons have been staritMl in south- 
western Minnesoia on the homestead id’ (). (\ (Iregg, suj>erintemleut of farmers’ 
institutes, at Camden. 

Montana Coi.LKor..— Kiank lUsieh, superiuiendent of tlu* subslatiou at Las Vegas, 
New Mexico, has been appointed professor ot agrieultiiie and irrigation engineering, 
and will <*nter upon his work at the college .luiy la. 

Nkvv Yokk (‘oltNKi L S'l A uoN. — H. M. Duggar has been appointed assistant ery)»to- 
gainie botanist of tin' station 

W'io.viiNii CNivtusiM AND S 1 vTiON.—k’rank 1\ (iraves, Tli. ]>., formerly pro- 
fessor of (ireek in Tufts ( ollege, MassaebusettH, has heeii eh c ted jiresiileut of the 
Universit.v of Wyoming and flireetorof the station, rie< A. A. Johnson, resigned. 

C. U. Itidgway, late protessor of mat hematics iu the Cniveisity of the Taeific, 
Napa, (‘alitbrnia, has been electeil ]>rofessor of ]diysies and mutheinaties in the uiU' 
versify and physicist and imdeorologmt of the station. Professor h’idgvvay is pre- 
liaring to do resean h work in the mihjeet of soil j»hyM«‘s, making a careful study of 
the soile of the arid region. 

H. C. Huffuiii, iu addition to hia duties as agrienliurist and hortieiilturist, has been 
electetl vice-din‘<*tor of the station. 

Pkusonal Men iion.— Dr. Ceorg Liehseher, diieetor of the Agricultural Insti- 
tute, Ciiivcrsity of GdUingeu, ilied on May in his forty-third ^vear. 

Dr. Victor Hohitfner has hi*<m chosen professor of svsteinatie botany at the Uni- 
versity of Prag. 

Drs. R. Wagner and A. ,L (irevillius have become assistants in tlu^ Hotauicul Insti- 
tute of Munich and Miinster. nispectivcdy. 

UOl 




EXPERIMENT STATION RECORD. 

Vou VII. No. 11. 


Tho t<\sting of variefios, wliicli lias formed a more or less prominent 
feature ot* tin* work of many of our stations, is beset with many diffi- 
eulties, and when properly earned out is not so sinijile a matter as 
mi^ht at tirst appear. On the eoiitrary, it is rej?arded by authorities 
in such work as amonj; the most dillimilt lines of held experimentation. 
While testin^^ varietii^s on an extensne scale is not mlvocated, and 
while it is belieyed there are inan> otlier yy^ays in yvhieh the stations 
can be (piite as UM‘ful to the farmers in f(ivin^^ them jiraetical aid, a 
limited amount of sueh yvoi k seems inevitable and is probably desir- 
able, esfieeially in th<‘ neyyer States. When undertaken it should be 
carried out in the same systematic, seientitie manner as any other lino 
of eAperiment, so that the linal results may furnish reliable eonelnsions. 

Assuming tliat the conditions as to uniformity of soil, vitality of 
seed, size of plats, and uniformity of treatment haye all been consid- 
ered and are ideal, one factor remains yy hicli is beyond the control of 
the e\i»erimciiter. Thi.^ is the ineteorolot^ical conditions of the season, 
which not only atVcct tin* general yield of the crop, but often atfect dif- 
ferent varieties niuMiually. It has been demonstrated that a variety 
will retain its charaeteristic ipialities for several j'oneiations when 
transfeire<l to soils of ditfereiit character or to r(‘f;i()ns of ditl'erent 
meteorological conditimis, though gradually the variety adajits itself 
to the new conditions. Hence, a test of varieties of wheat or corn 
covering one or tuo seasons does not demonstrate with certainty the 
relative adaptability to that locality of the varieties tested. This must 
be based on the average climatic conditions for the locality, and this 
average can be securetl only by taking a number of consecutive seasons 
into account. The necessity for this was brought out by Professor 
liiebscher's experiments with varieties, noticed in a recent issue (E. S. 
li., 7, p. H61). His work in coniuwtioii w ith the Herman xVgri cultural 
Society covered 5 consecutive years, and was carried out on 109 farms, 
la discussing the results he states that differences in yield iu one or a 
few trials are not sutllcienl to demonstrate varietal diflerences, but that 
for this purpose a large number of trials, coveriug a number of years^ 
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are necessary. The same ])oint has been made in the variety tests at 
the Illinois Station, which have extended coiitinuonsly over a number 
of years, lii a late bulletin of the station, noted elsewhere, the authors 
state in their conclusions as to varieties that “it is only after a long 
series of years and from i)lanting8 in a variety of i)lat8 that anything 
like a true coini)arison can be established.^’ The data published by the 
station during the past 8 years emphasize this point. Taking the 9 
varieties of corn which were tested continuously for 8 ^ears, the order 
of rank as to yield of shelled corn in the dilierent years, and the aver- 
age rank for the 8 years was as follows: 


Order oj rank of lanefite of corn each ytar^ and arenujv Jor S years. 


VanetioH 


Learning..... 

Bun White 

Claik lio<|uoiH .. 
Champion White IN ail 
l^gal T( ndei . 

Miirdoi k 

Edtnonda . 

Rile\ Ftt\ouU 
Golden Beaut \ ... 


18X9 


1890 


;! 

& I 

H 

6 


1x91. 189*2 


2 

6 

1 

5 

4 

h 

9 I 


J892 


1894 




Average 
tor 8 

1 

2 


The first year indicated Clark fro(|noisand (^liainpion White Pearl to 
be the ])oor(\st varieties for yield, while the averaj'es for 8 years showed 
them to be third and fourth in order of rank. One yt^ar the Learning 
was seventh, while the a\erage placed it lirst; ami in other >ears Riley 
Favwite and iiolden Ih*auty were lirst ami second, while the averages 
placed them at the end of the list. 

Examples of this sort might be multiplied. Study of the (Lata for 
numerous variety tests shows tliat when tlu^ tests are made a]>j)arently 
with great care ami tin* unevenm\ss of the soil cheeked by duidieatiiig 
the plats, the order of superiority of the ditferent vari(*ties clianges, 
mor(‘ or less, from yeai to year, and that varieti<‘s ditfer considerably 
with n^spect to this variability in sueeessivo years. Some varieti(‘s 
keep about the same jiositioii in th<* order of rank, wdiih* others are np 
one year and dow n the next. This variability is an important factor 
in deciding upon the relativ(‘ value of varieties. 

Again, varieties which have been designat^ed by one station as among 
the best have not int're(juentl> lieiui dis(‘arded aftiu* being tested at 
stations in adjoining States wluw the general conditions would seem 
to be (juite similar. While it may be true that this dift'erem*e in adap- 
tabilit> exists, the test covering only one or two years does not curry 
conviction. 

While some stations have from the beginning insisted upon the 
imi>ortance of continuing the tnuls with the same varieties through a 
series of years, at others it appears not to have been appreciated, or to 
have been overlooked. As a result, comparatively few cases are fouud 



BDITOBIAL. 


905 


trbffle the same varieties can be traced through several years and the 
variation in relative yield from year to year studied. Although variety 
testing has remained a feature of the station work, thei’e has been a 
frequent changing of the varieties under trial. Varieties disa{)pear and 
reappear in the list witliout any apparent reason, and to a <;ertaiu 
extent the list of varieties recommended undergoes similar transfor- 
mation. 

When we consider the elfeet of new conditions on a variety, that 
time is required for it to adapt itself to changed conditions, and that 
the conditions as to climate and soil are changing factors, the need of 
conducting variety tests in a strictly scientitic manner, and of making 
the time limit sufficiently long to bring out the true merits of each 
variety, can hardly fail to bo appreciated. 



NITROGKN ASSIMILATION IN ITS APPLICATION TO 
PRACTICAL AGRICCLTURL: 

The discovery a few years tliat certain leguminous plants are 
able to assimilate tlje fre(‘ nitrogen of the air ^?ave rise to iim<*h research 
upon the subject, which has ^j^radnally d(»vel<>ped and broadened until 
now nearly every phase seems to have been studied to a | 2 :reater or less 
extent. The larger part of this investigation has been <*arried on 
abroad, though some important contributions have been nnide in this 
country. 

Prominent among those abroad who have studied some ]>hase of this 
subject may be mentioned liellriegel and Wilfarth, Beycrinck, Nobbe 
and lliltner, Frank, Salfcld, Pra/mowski, Herthelot, Schhising and 
Laurent, Peteriuann, and Lawes and (lilbert. In this country investi* 
gations have been reported by Atwaler and Woods, Scdineider, and 
Kedzie. A rt*sume of the earlier investigations upon this subject was 
given in t\>o articles published in the He<*ord by Prof. 11. W. (\)nn.‘ 

Following the demonstration of this ability of nitrogen Uvssiinilation 
came tlie discovery that it was due to the presem^e and activity of 
baeUnia in ikmIuIcs or tubercles on tin* roots. The character and life 
history of th<*se bacteria were stmlied, the manner in wliieh they bring 
about the fixation of nitrogen by the plant, the conditions most favor- 
able f(»r their growth, and their Iiniitation.H. The organism, to which the 
names UavilluH radiricola^ Hhizohiuia muUibUv^ etc., have been given, 
gains ac(*ess to tlie jdaiit from the soil, where it is usually present to gome 
extent, through the root hairs. t)nc*e inside the r<K)t, it undergoes some 
rather remarkable iiioditications, losing to some extent its resemblance 
to a bacillus, as usually understood. The presence of the parasite in 
the root stimulates the host plant to produce the tubercle and [irovide 
the necessary nutritive substance for the growth of the organism, while 
ill return the plant receives the nitrogen i\hich the parasiti* alone can 
take from the air and render available for use. In this way a mutual 
dependence or symbiosis is set up between the host and its parasite. 
The exact nature of the transfer is unknown, but the plant is able in 
this way to elaborate the nitrogenous materia! into the proteids needed. 

It is known that the best development of the organism takes place 
in soils poor in nitrogen, ainl that an abundant supply of nitrogenous 
fertilizer will partly or wholly prevent the formation of root tubercles. 
Weak and poorly developed plants, other things being equal, are the 
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first to show the effect of the preseuce of the bacteria in a restored 
vigorous growth. 

Hellriegel^ found that leguminous plants would grow in sterilized 
sand w'ithout nitrogen and produce tubercles, provided there was added 
to the sand cultures a watery infusion of a soil in which legumes had 
be^n previously cultivated. This infusion furnished the plants with 
the bacteria required for the nitrogen assimilation. He furtlier found 
that in the case of eertaiu plants the extract of an ordinary fertile soil 
was not sufficient, but that an extract of a soil in which the particular 
crop liad been previously grown was required to produce the develop- 
ment of root tubereles. This suggested that different kinds or forms 
of bacteria were lesponsible for the assimilation in case of different 
species of legumes. 

Beyerinck studied tin* e\fict nature of the tubercles found upon the 
roots of many leguminous plants. lie found that the bacteria from the 
tubercles on W'idely different sj)ecies of plants agreed so nearly iii 
external eharaeteristies that he considered them identical, and described 
the organism uinh*r the name llaHUm radieivola, 

Nobbe and lliltuer* consiilered it prtibable that the tubercles of each 
kind of plant possessed a jiarticular kind of bacteiia jKH uliar to the 
plant, and that it was necessary to insure the presence of the particular 
organism in order to secaire the assimilation of the fn^e nitrogen in the 
atmosphere. It was alremly known that the growth of certain legumi- 
nous plants which would not thrive in ordinary fertile soils eoald be 
greatly iK*eelerat<Hl by a<lding to the ]dats soil from fields where sim- 
ilar, crops had been grovMi. Nobbe and Hiltiier prepared ])ure cultures 
of the specific organism which was believed to ai*t favorably in the 
case of each leguminous ero]>, and U'^ed these hir inoculation instead of 
soil. When evamined mieroseo[)ically the organisms obtained from the 
different leguminous [ilaiits could not be specili<*all\ ehanu*teiized by 
their external appearances. It was believed that they underwent some 
alteration while in symbiosis witli their hosts which rendered their sub- 
sequent ludion different in each ease. They concluded that bacteria 
could not of themselves assimilate the free nitrogen, but that they were 
gradually chungc*d in the nodules to a particular form known as ‘Hiac- 
teroids,^ These, by their jiresenee in the tubercles, presented a large 
surface to the air, wdiich was thought to enable them to absorb the 
nitrogen and render it assimilable for the plant. It was further found 
that these tubercles attained their full cffiicieney only when the soil 
nitrogen had been nearly used up. Accordingly, the more nitrogen 
the soil contained the less was the ditlerence betw^eeii idants which had 
been inoculated and those which Imd not. 

After miicU investigation as to the effect of the bac^teria from the 
tubercles of different kinds of leguminous plants it w as found that each 
kind of legume was most influenced by the bacteria peculiar to it, 

^E*S.E.,8^p.88i. -E.S.E.,3,p.336i 5,p.ll0; 6,p*504. 
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although among nearly related legumes the bacteria eouM be need 
interchangeably to a certain extent. Pare cultures of unlike origin 
lepresented no special kinds, but only adaptable forms. These were 
considered to be neutral bacteria and were able in a weak degree to 
enter into symbiosis with plants of the different genera of Leguminosm. 

Eeeent experiments of the authors in which Phaseolua miiltijiorusy 
Pismi satirumy View villonay Lathprus sylvefttriSy Trifolium praienaty 
Medieago mtivoy Robinia paeudacactOy Lnpinus luteuSj Anthyllin mine- 
roWrt, and Oniithopm mtirus were inotsulated with pure cultures of 
bacteria from tubercles of Phaaeolus mnltiflormy Pinum Hafirum^ Trifo- 
Hum praienae^ Robinia paeudaeariay Lupinns lufeuSj and Ornitkopm 
satimiH showed* that only where inoculations were made with bacteria 
from the same kind of idaiits were the best results secured. 

With the discovery of the fixation of the nitrogen of the air and the 
agency through which it is secured came tlie attempt to apply in i)rac- 
tice what had been demonstrated in the greenhouse and lal)oratory, 
more especially in iiroviding the soil with the necessary bacteria. 

Some of the earliest exjieriments upon an extensive s(‘ale were those 
in whicJi the soil was inoculated by spreading ov<u* the ]>lat or field soil 
taken from a field in which the desired croj) had been successfully grown. 

In lH8fi Salfehl began extensive series of experiments which he has 
conducte<l with soil iao(‘ulation as a means of iiuTeasing the growth of 
peas, beans, (‘te. In 1891 ho iHiblished*-* the results of experiments with 
lupines in which the beneficial effect of soil inocnilation was plainly 
sbown. llelli iegel and Wilfarth * liave also reimrted successful soil imw- 
ulatioiis for lupines. Fruwirth^ has experimented witl» soil inoculation 
for serradella, vetches, ijothyrm HylvealriMy and lupines. Schmitter* has 
also made some very successful exiieriments along this line. 

All these experiments had for their basis the application of varying 
quantities of soil from a fichl where a given croj) had been su<»cessfti!ly 
grown. In this way the presence of the organism which forms the root 
tubercles is assured. That this method is successful when applied in 
agricultural pra<»tice is d^uuoustrated by the above experiments and 
by more recent experiments reimrted in detail by Salfehl.® 

Another phase of tiie nitrogen assimilation in itspra(*tical application 
to agriculture was investigat^nl by 8i«hneider,’ in which the author 
sought to develop through a series of cultures a form of organism that 
would be callable of living upon corn and other cereal roots and still 
retain its fuiKjtion of nitrogen assimilation. Cultures were made of the 
bacillus or lihizobium from the tubercles on the roots of melilotus and 

• Landw. Vera. Stat., 47 (1896), No. 4-5. pp. 257-268. 

^E. S. K., 3, p. 553. 

» E. 8. R., 3, p. 334. 

<I)eut. landw. Presse, 1892, p. 14; 1893, p. 171. 

‘^E S.R., 3, p. 491. 

®Die Bod«n«Impfang, 1806. 

’ 111. 8ta. Bui. 29 (E. S. K., 6, p. 855). 
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cm the comiRon bean. Inoculations were made by x)ourin^ the infusion 
over the ground in which corn and oats were growing. It was claimed 
that the organisms were <*apable of being modified so as to grow upon 
corn roots to a limited extent, but not upon cuits. The results of the 
exiwjriments were rather of a negative character, altliough the author 
claimed that the presence of the organism in the corn roots increased 
the nutritive changes of the plant. 

The use of pure cultures of the desired bjwteria for ino<nilation has 
l>een d(n'eloi)ed by Nobbe and lliltner as a result of their investiga- 
tions mentioned above. These cultures, under the name of "^nitragiii,” 
are now prepared on a commercial scale by Meister, Lucius, and Jlriin- 
ing, ITdchst-on-the-Main, ( Jermany. The Kubstanee is beiiif» tested <iuite 
extensively this year, and the originators, while e\]>eeting many fail- 
ures until further investigations have shown more definitely what 
methods must be followed to secure its effective ai)plicatioii in ordinary 
farm [iractice, believe it uill in a few years be exttuisively used in the 
X>lac*o of nitrogenous fertilizers. In onler to iirevent the securing of 
exclusive rights Ui manufiu'ture this material by imrties wlio had no 
j)art in its discovery, as well as to hold control of its preparation with 
a view to eontimiing investigations for its ]>erfection, the originators 
have felt obliged to ])roteet their rights by letters patent. They expe<*/t 
before long to publish detailed acei)ants of their iinestigations a.ud they 
very much desire that extravagant unticijnitions regarding the practical 
utility of nitragiii shall not be entertained by either investigators or 
hirmers. They clearly re<*ognize the fact that this whole subject has by 
no means been thoroughly investigated and that the utilization of the 
results of the scientific researches in this direction has not passed 
beyond the first stages of experimentation. The first jiublic anuoniiee- 
meiit of the extensive preparation of “iiitragiir^ was made before a 
meeting of tbedennan Agricultural Society, Februar> 19, lS9fi. A few 
mouths later the Royal Agrhailtural {Society of England sent i>r, A. 
Voelcker to (iermanyto investigate the claims and workings of this 
material. Dr. Voidcker’s report has recently been imblislied in the 
Joui ual of the Royal Agricultural Society On account t)f the interest 
attmdied to the subject and the reliability of the source of information, 
a |)orti<m of the report is reiirinted in substance herewith. 

In preparing ‘‘nitragin’^ for commercial tise, Nobbe and lliltner took 
the pure cultivation” obtained as already described, transferred it, 
with suitable precautions, to a glass bottle holding 8 to 10 oz., and 
containing at the bottom a small quantity of agar-gelatin on which it 
was then allowed to grow; the bottle was sealed and the contents 
kept from the light. In this form the ^‘nitragin” is available for use, 
and can now be purchased by anyone desirous of trying it. 

Up to the present time there have been xirepared ami put on the 
market x>ure cultivations of the organisms deriNed from the nodules 

* Jour. Roy. Agl. 8oc. England, ser. 3, 7 (1896), pfc. 2, No. 26, pp, 253-264. 
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fouud on the rootR, and suitable for application to the growth, of the 
following 17 leguminous held crops: 

1. Pea (IHsum sativum) 

2. Field pea {Pisim arrense) 

8. Vetrhes or tares ( llna saiiva) 

4. Field- or horse-bean ( Ticiajdba or P'aha vultjaris).. 

5. White lupines aJhus) 

6. Yellow lupines {Lupinus luieus) 

7. Blue lupines {Lupinus anf/ustifolius) 

8. Red clover ( Trifolium pra tense) 

9. White clover ( lYfolium repens) 

10. Alsike {'IVifoliuni ht/hridum) 

11. Crimson <*lover {Trifolium incarnatum) 

12. Cow grass ( Trifolium praiense pirtnue) 

13. Trefoil, yellow or ‘Mio]»” clover {Medicatfo htpulina) 

14. Alfalfa {Medieago satira) 

15. Sainfoin {(htohrychis sativa). 

10. Serradella {Ornithopus satirus), 

17. Flat i>ea {Lathyrus sylvestris). 

Others will be shortly added to the list, e. kidney veteli (AhthylUn 
rttlneraria)^ llokhara elover {Melilotutt alba), 

Eaeh bottle as sold bears a differently colored label, accordin^r to the 
kind of crop it is intended for, and also the (lerinan and the botanical 
name of the ])laiit. The contents of a sin^rle bottle are suflhdent for 
securing the ino<*nlation of about half an acre of the land on which the 
crop is to be sown, and the jiresent cost of a single bottle is 2.5 marks 
[or about 02 cents j. Thus the additional cost of inoculating a crop 
would come to about 5 shillings ($1,25] an acre. To look at, a bottle 
appears to contain at the bottom of it about an inch and a half depth 
of light brown jelly, ramifying throughout whicdi may be noticed a 
white growth or mold. The two ])rincipal precautions that must be 
taken Avith the material are (1) not to let it expcriem*e a beat greater 
than the body tem})erature (about F.); and (2) not to let it be 
exposed to a strong light. Either of these Avonld d(‘stroy the vitality 
of the bacteria, but if they bo guarded against, the etlh*ac*y of the con* 
tents may be j)roloriged for an indefinite time. 

The (iermaii name for the material is latp/diinger f \lr Letjnminouen 
(inoculating manure for legumiuous plants). ‘‘Nitragin’Ms the copy- 
righted name. 

The method of using the ‘‘nitragin” in practical agriculture is two- 
fold. It (‘onsists either in inoculating the seed direct, by bringing it, 
by ineaijs of water, into contact with the ‘‘nitragin,” or in inoculating 
with the ^^nitragin’’ some of the soil of the field on which the crop i» 
to be sown, and then spreading this soil over the plot and Avorking it 
in to a depth of about in. The first thing to be done is to render the 
contents of the bottle li(]uid; this is effected either by putting the bot- 
tle for a short time into lukewarm Avater, or by bringing it into a warm 
room until the (contents become liquid, or by other obvious meaus* 


I Pea family. 

I family. 

I Lupine family 

I (Uuver family* 
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Oare munt be taken, a« already pointed out, not to exceed a tempera* 
ture of 08® F, and not to expose tlie bottle to strong light. The fol- 
lowing is, practically, a translation of the directions for use: 

For inoculating the need direct — For every J acre of land to be sown 
with the crop, take IJ pints of water in a vessel and j)our into it the 
liquid contents of one bottle. In oider to couqdetely empty the bottle 
shake up some of the water with the lifpiid contents ol the bottle so 
(hat the whole is well mixed, aiid then ])onr it into the vessel con- 
taining the winter. With the water thus prepared, sprinkle the seed 
thoroughly, and work the heap with the hand (in the case of larger 
quantities with a shovel), so tliat every seed is moistened. 

If there be not water sullirient atld more, but, speak in;* ;*enerally, 
pints is enough for small clover like seeds. 

Dry the see<l by mixing it with some dry sand or tin<‘ earth taken 
from the (udd that is to lx* sov n. Avoid excessive dryness or dustiness, 
and do not expose to bright sunlight. Sow in the usual way. 

For inoculating the soil , — Instead of inoculating the seed direct it is 
rather better to effect this purpose by iiaxailation of the earth of the 
field that is to be sown. To do this, for each A acre of land that is to 
be sown, take 5d lbs. of eartli troin the held, and ]Kmr the contents of 
the bottle (»ver it as directed before, but using very imndi more water. 
In this way the earth will be inocailatiMl. Let the earth dry in the air, 
or, if necessary, add more dry earth. 

Then sjiread the whole evenly o\er the surface to be sown with seed, 
and work it into the soil to a depth of about .1 in. 

Sow the seed as usual. 

As between the l\u> methods oi inoculation, that for iiKKUilating the 
soil is considered by Dr. Nobbe the better (thougli the other may be 
inoie convenient), inasmuch as it would seem more certainly to insure 
that theorganisms come in eontaet with the rootlets during their search 
for food. If the organisms remain merely as a coating over the seed 
they may possibly miss tiiuling their way t<» the riM^tlets, but if they are 
distributed throughout the soil, the rootU*ts are almost i*ertaiu to come 
in contact with some of the organisms in their passage through the 
infected soil. This is, ho\> ever, a point that may lx* usefully experi- 
ineiiti^d upon. 

One of Dr, Nobbe’s former assistants at Tliarand — Dr. (lesell — who 
was associated with him in the inquiry, has now been established at 
the Hikdist Farbenwerke, and it is under his direction that the various 
forms of ‘‘nitragin” are prepared. 

The ]>rodiietion of ** nitragiir^ on a commercial scale liaving been of 
such recent date, there has been little time as yet, even in (lermany, to 
make field trials of it under ordinary agricultural <‘onditions. [During 
the present season, however, a considerable number of field trials are 
in progress in different countries of Europe at experiment stations 
and elsow^here. Personal observations by the Director of this Office 
of experimental plats at a number of European exper^ent stations 
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duriug July and August indicate tliat no very definite results will be 
obtained with nitragiu as used at those {daces this seaeen.] 

Tlie question now remains, of what practical utility to the farmers of 
this country is this discovery likely to l)ef Is it likely to enter iut(» 
our ordinary farm practice, ami will it pay to carry outf 

While everyone interested in agriculture, and in agricultural science 
in particular, must feel that a great advance has been made in our 
knowledge of the hitherto unexplained and peeuliar action of legu* 
ininous field crops, and must conclude that the matter is one that 
ought to be put to a trial, yet the need must l)e very apparent of thor- 
ougb (experimentation before one can absolutely come to a decision as 
to the practical value of the discovery. 

The advantages which arc stated to accrue to the use of ‘‘iiitragin’^ 
on the seed are: 

(1) Ev(‘ry single secHl is surroiimled with a covering of bacteria, 
which, after germination, i>enetrate into the root hairs and Imgin their 
activity in collecting nitrogen, so that without nitrogenous manuring, 
and even in soils poor in nitrogen, a go(Kl yield is assured. 

(2) Through this activity of the bacteria, the soil becomes richer 
in assimilable nitrogen, which goes to benefit the sinveeditig erop also. 

(.‘1) The disadvantages of the im'tliod heretofore used, of inoculating 
witli crude earth, are avoided. 

(4) A manuring with nitrogen in the form of nitrates, ammonia 
salts, etc., IS rendered (piite superfluous. 

The experinumts of i)r. NobbeandotluTs which have been described 
before certainly otler strong evidence in favor of these (‘onclusions. 
The i)ractical (|U(‘stion, however, is, whether, as a matter of agricul- 
tural exi)eri(mce, we do find soils under ordinary cultivation in which 
there is a deticieney of the organisms which are re(]uired for the 
proper development our usually cultivat(*d leguminous crops, and 
which enable them to assimilate the nitrogen of the atmosphere; and 
whether, as a conseciuence of such dctieieucy in (piantity or absence of 
those kinds most favorable to tlie developimuit of the {larticular crop, 
we should olitain a better yield of the h‘guminou8 crop, and at the 
same time lay u]) a largcT store of nitrogenous food for the siux^eeding' 
one, if W(‘ w(*re to inoculate the secnl or tlie earth in the way pro- 
posed. These ar(* (luestions which can only be answ'ered by practical 
trial. 

Certain, howev(*r, it is that difficulty is not infrcHiUOiitly found in the 
growing of leguminous crops, and notably do w’e find failure of clovers. 
How far, again, tlie ill which we are in the habit of denoininating 
^‘clover sickness” may be due to insufficient supply of organisms 
proper to {mrticnlar leguminous crops, and how far to a fungus, is a 
matter of* some doubt, and would well rejiay close investigation. At 
the Woburn Ex])erimental Farm, for instance, it has been found impos- 
sible to grow white clover, red clover, alsike, or cow grass on the same 
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ground for more than 2 years in 8uo<*es8ion, though in the satue field, 
and^ indeed? only a few yards distant, red clover lias been grown quite 
well in the 4-course rotation for 5 complete rotations. Similarly, trefoil 
and suckling clover have failed bi establish themselves, though lucern, 
first sown in 1880, has lasted until the iircsent time and has thriven 
capitally. It has, therefore, been ai ranged to try on this very land the 
growing of the different clover cro])s that have liitherto failt‘d to estab- 
lish themselves, but emjdoying now the new inoculation method. 

The main point appears to be whethei it may not be w ise to insure, 
by means of such inoculation meth(»d, that tin* organisms peculiar to 
each leguminous crop are piesent in sutV!cienc\, so that tin* leguminous 
crop itself may grow' more lu\uriantl>, and tlie soil be enriched in 
nitrogen for the after croji, and that both may in tliis way be rendered 
independent of any nitrogenous manuring, such as might otherwise 
have been supplied by dre^sing^ of nitrate of soda, ammonia salts, ete. 

Altboiigh an abundant held for inquiry has been o])ened up, and 
though the jiresent >ears exiieriments must be necessarily tentative in 
chai'acter, in another year it is hoi>ed that they will be extended, and 
also lie tried on a field seah* and on diffeient ehivsses of land. 

11 2 
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On the solution of cellulose by enzyms, J. (>Kt"ss ( Wochemchr. 
liranvrci^ JJ^ (IS!))), p. J:,KVJ; ahs. in Chem. Ztf/,, No. U>^ Keperi.^ 

l),48 ), — Mult extract acts as a solvent on certain forms of cellulose, and 
the author has found that those celluloses which are easily hydrolyzed 
by dilute acids are also similarly chan^e<l by the ferments ccuitaiued in 
malt. It was found that the various hemicclluloses ditfer in solubility 
and that the hy<lrolyzed and intact cell walls behave ditferently with 
coloring matters. The reaction with ('on^o red fuinishes u means of 
distin^'uisliin^^ luU ween the liydroly/ed and inta<*t \\ alls. In barley the 
cell walls are not dissohed, luit the saccharo<*olloi(l present is 0011 * 
verted into dextrinous substances. This ))ro]>erty of malt extracts can 
also be (lete(‘te(I (‘lieinically. Extended heating to (>0 ^ diminishes it. — 
w. H. Kur(^ 

Dextrinous compounds obtained from starch, K. Bi’loav (Pflii- 
ger^s Arch, Phgfiinl,, (i'j, i:jj; o/m‘. in Her, dent, ehem, Ko, 

J, Hef,^ p, 11), — Amylo-, erythro-, and achroo dextrin were prepared 
from starch and purified as thoroughly as possibh*. Amylo dextrin 
was obtained by the action of potassium hydrate, diastase, or sulphuric 
acid. All tltret* were soluble in water with opahxst ence, were colored 
blue by iodin, and did not reduce alkaline copper solution even after 
boiling some time. The barium iwmipounds of the amylodextrius 
obtained with potassium hydrate and diastase had the same c<»rapo- 
sition, so that this form is probably a uniform chemical coTn]>ound. 
It was only slightly soluble in hot water. The molecular weight of 
erythro dextrin is smaller than that of amylo d<»xtrin, and that of achroo- 
dci^xtriii Mualler than that of erythro-dextrin. — w. II. KUro. 

Volemite, a new sugar, E. Horu(,>uKLOT [Amir, Vharm. et Chim,, 
(/<S.V5), pp. .V«NV>-.'>vy;\* abs. in Chem, Cenihl,^ WMi^ /, AV>. /, p. 

— To prepare volemite 500 gm. of the dried and (comminuted Lm- 
UivnmiH volemm is extracted by boiling once with 2 liters and twice 
with lit(W8 of 85 per cent alcohol. I'he extracts are mixed and 
flltennl after (ooling. The alcohol is then removed and the sirupy 
residue extra<‘ted with boiling 05 per (*ent ahtohol. After several 
days tln^ volemite separatees from this extract in the form of small 
crystalline granules. The producjt is recrystallizeil from 8 parts of 
Oil 
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boiling 80 per cent alcohol. Volemite iw only slightly sweet, contains 
no water of crystallization, and melts at 140 to 142^ (Fischer 140 to 
152®). It is soluble in 4J parts water at 14® and sliglitly soluble in 
cold alcohol, [r-r] ,>=+1,00 (Fischer 1.02), Volemite has no ac^.tiou on 
an alkaline copper solution even after treatment with dilut(‘. sul[)luiric 
acid, is not fermented by l)eer yeast, gives no osagone with pheuylhy- 
dragiu acetate in aqueous solution, and gives a blue precipitate with 
ammoniacal copper solutioti. The acetyl compound crystallizes in 
white hexagonal leaflets, melting |K>iut 110®, [rrj y, in acetic acid solu- 
tion + 10.15®. The comiiound with ethyl aldehyde is crystalline, 
levorotaUu'y, soluble in alcohol, and melts at 100®. — w. ii. imvcr. 

On the occurrence of two forms of mannan in the root of 
Conophallus konyaku, V. Kusoshita (Coll. Agr. Tokio^ liul.^ rol, 2j 
No. abn. in (Ittm. CniibL^ 7, No. J,p.4o ). — This root 

contains a soluble and an insoluble mannan. When the powdered root 
is extracted with boiling wafer, the insoluble residue on boiling with 
dilute sul])huric acid gives mannose. Fiom the aqueous extract the 
soluble mannan is precipitated by alcohol. It is iiidilferent to diastase, 
invertase, and cmnlsin, and in general gives the same reactions as the 
mannan isolated from yeast by Salkowski.- w. ii. kri c;. 

On the determination of alumina in phosphates, 11. Lasnb 
{CompL Kend.^ 121 No. 1, pp. ahtf. in Jour. Chem. aSV>c., 

i<S.95, llec.j p. 5A7). — The method proposed is as follows: Dissolve 1,25 
gm. of the phosphate in hydrochloric acid, evaporate the solution to 
dryness, take up the residue in the smallest ismsible amount of hydro- 
chloric acid, and <lilute the solution to twenty times its volume with 
water. Add an excess of sodium hydroxidfree from silica and alumina 
and a slight excess of phosphoric acid in the form of Nodium ph(»sphate, 
heat to KMP in a nickel dish for alumt an hour, and make up the vol- 
ume of the solution to 250,5 cc. Filter off 2(M> (*c.of the solution, acidify, 
an<l add ammonium chlorid and a slight excess of ammonia. Filter, 
diNsolve tlie ]>recipitate in hot dilute hydr<M*hloric acid, add .‘ko cc. 
of ammonium phosphate solution (1 to 100), nearly neutralize with 
ammonia, and dilute to 250 cc. Add 1.5 gm. of ammonium thiosulphate 
to the solution, boil for half an hour, add a few drops of a saturated 
Solution of ammonium acetate, and again boil for 10 minutes. Filter, 
wash the ])re(*ipitate with hot water, heat in a blowpipe flame for 
15 minutes, and weigh. 

The rapid determination of nitric nitrogen in vegetable prod- 
UOta, r. riOlIARl) (Conipt. Kend.^ 121 {189o)j No. 2:^ pp. 75N-/6y>; Kev. 
Scient.^ No. JS; Jour, Pharm. et Chim.^ iHh «cr., // (ISJHi). No, 2^ 
— The method proposed is us follows: Heat nearly to boiling 
point 3 to 4 gm. of tine-ground niaterial with 20 cc. of distilled water 
III a long narrow test tube, hermetically seal the tube, shake it from 
time to time for a« iiuartiu' of an hour, and cend. Filter the solntion 
through a 10 to 15 mm. layer of paritied boneblaek and collect 10 to 
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15 cc. of the filtrate in a tube whieh is sealed until the solution is 
needed for test. For the test, place 2 cc. of the solution in a 50 to 60 ce. 
graduated cylinder, remove a drop of the solution to a white porcelain 
plate, add a drop of pure concentrated sulphuric acid, mix carefully 
with a platinum wire, and add a i>iece of brucin the size of a pin head 
and note the coloration. The 2 cc. remaining in the cylinder is now 
diluted until no coloration is observed when tested by the above 
method. This result is reached when the solution contains 0.0207 gin. 
of nitric nitrogen per liter. From the data tliiis obtained tlie percent- 
age of nitrogen may be calculated. It is claimed that the method is 
ra])i(l and accurate for J part of nitric nitrogen in 50,0(M> parts of water. 
When nitrites are present they should be destroyed by treatment with 
hydrocliloric a(*id. 

Determination of phosphoric acid soluble in ammonium citrate, 

(i. Appiani {Staz. jSjH'r, A<jr. (/.s.a5), No, 12 ^ pp,8I7S32), — Com- 

I>arative tests of Petermann’s method and the Italian otlicial method on 
30 sani])]es of mineral phosphates (containing 13 to 18 per cent of availa- 
ble ])hosphoric acid) and 9 of bone superphosphates (13 to 19 i)er cent) 
are reported. In the Petermann method 2.5 gin. of the substance is 
stirred ui> ^^ith water in a mortar and the li(]uid decanted oft* through 
a filter, the filtrate being collected in a 250 cc. cylinder. The filter is 
washed until the liltrate amounts to about 200 ee., a few drops of nitric 
acid are added if the filtrate is turbid, and this is made up to 250 cc. 
The filter and contents are thrown into a 250 cc. llask, 100 cc. of alka- 
line ammonia citrate added (Peteniianu’s') and the solution digested for 
15 hours in the <*old, and for an liour at 35 to 40^ (\ Wlien cold the 
volutne is made up to 250 ee. with water and filtered. Filly cubic cen- 
timeters of this solution is mixed with 50 cc. of the aqueous solution, 
acidified with nitric acid, and the phosphoric acid precipitated with 
molybtiic solution (100 to 120 cc.). The washed ])recipitate is dissolved 
in ammonia (1 ammonia to 2 water), and the phosphoric acid precipi- 
tated with inagneMa mixture. 

In the Italian otlicial method 5 gm. of the fertilizer is stirred up rap- 
idly ami gently with 20 cc. of water in a mortar and neutralized little 
by little with normal or nearly normal ]>ota>sh or soda, using litmus 
])aper as an indicator. The contents of the mortar are washed into a 
250 cc. fiask with 200 cc. of ammonium citrate,'^ and the solution is made 
np to 250 cc. with water. After slinking vigorously, the solution is 
heated for I hour at 35 to 40^ (\, shaking from time to time. The solu- 
tion is cooled and filtered and the jihosphoric acid in 50 cc. of the filtrate 
diluted with 100 cc. of water is precipitated by adding 50 ec, of ammonia 
of 0,92 specific gravity and 50 (*c. of magnesia mixture. 

The results by the Petermauu method were generally higher than 
i^hose by the ofticial method (26 out of 30 tests showing a plus error of 

» See Wiley : Prm. and Prac. Agl. Analyein, Vol. IT, p. 48. 

^ A neutral solution containing 400 gm. of citric acid per litcfr. 
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©♦04 to 0,3d per cent in case of mineral superphosphates and 0.03 to 0.30 
I>€r cent in 8 out of 9 tests of bone superphosphates). Several possible 
causes of this are discussed. Rxperimei\(;8 with different amounts of 
citrate in the official method indicated that the jiddition of as imich 
as 50 cc. of citrate to a solution of idiosphate containing 0.15G1 ^in. of 
phosphoric anhydrid reduced the amount of phosphoric a(*id preciiu- 
tated 0.2 to 0.5 per cent. It appears probable, theretbr(‘, that while 
Petennann’s method pivc results too hij^li, the official method, on 
account ol* the lar^e amounts of <*itrate used, #^ave results wliich were 
too low. 

For this reason tlie following’* modification of the official method was 
tested : Five grams of the supcrphosjdiate is placed in a iiorcelaiii mortar 
with 40 to 50 ec. of water, the lumps are crushed and allowed to settle 
and the solution is decanted oft’ through a lolded liltiT, the filtrate being 
collected in a 250 cc. fiask. The washing by d(*cantation is repeated 
3 or 4 times, the wat(‘r being allow4‘d to remain only a short time on 
the substance. The material is finally waslied on to the lilter and the 
washing continued until the filtrate amounts to almost 250 e(‘. This is 
acidified with a few drops of iiitri<* acid and made up to exactly 250 cc. 
The filter and contents are thrown into a 250 c<*. ilask (‘ontaiiiing 100 
cc. of neutral 4)r .slightly alkaline ammonium citrate and digested at 35 
to 40^ (3. for 1 hour witli frecpient stirring. The solution is then cooled, 
made up to 250 ce., and filtered. To a mixture of 50 cc. of this solution 
and an e<inal amount of tlie acpicoiis solution, 50 (‘c. each of water and 
ammonia of 0.92 specific gra\ ity are added ami the i)ho'>])horic acid x)re- 
cipitated by 50 cc. of magnesia mixture ^^ith \igorous stirring. ^The 
solution is allowed to stand for 5 or G boars. It is then filtered ami the 
precipitate washed first by decantation and finally on the filter with 
2.5 i>er cent ammonia until fi ee of <dilorids. 1 1 is dried and ignited first 
at a gentle heat ami tinally at an intense heat, cooled, and w'(‘iglied. 
In coin])arati\e tests on 20 samples of phosphate this method as a rule 
gave higher results than the Italian official method and somewhat lower 
than Petermanrrs method. 

The citrate solubility of phosphoric acid in Thomas slag, W. 

HoFPMKisTEii (Landic, Vertt, AYu/., id X<>. /-.'i, pjj. — 

The results of examinations of a large number of samples of Tbomas 
slag are reported, which indicate that the citrate solubility of idios- 
plioric acid depends not only upon the fineness, but upon tbe amount 
of lime and silica present. Tlie larger the amounts of lime and silica 
the more readily the slag is ground to fine ]>owder. The value of the 
slag is also increased by increasing the production of tetra-basic calcium 
phosphate in the fusion. 

Examination of batter fat and butter substitutes, II. Buemek 
{Forseh, it, LvhemmtL ttnd Ifytj, 2 Xo. pp. — 

The author has made a quite comi>rehensivo study of the soim'cs of 
error iu the Keichert-Meissl method. lie gives the results of this 
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investigation and the details of a method which is a combination of 
the lleichert-Meissl and the Kottstorfcr methods. ^J'he object hi unit- 
ing these 2 methods is said^ to be to avoid the errors in saponifying 
by the Jieichert method, especially the ab8ori)ti()n of carbonic acid, 
and the decomimsiug a<5tion of the excess of alkali on the alcohol and 
the fat, and to allow the alcohol to be completely removed without 
damage by means of a current of air. Tlu^. method in detail is as 
follows : 

Exactly o gin. of melted, filtered, and well-mixed water free fat is 
weighed out in a .‘U)0 ee. Schott tlask, and to this is added 10 cc. of the 
alkali, containing 1.2r> to gm. of KOll dissolved in 70 ])er cent 
alcohol, {iccurately measured with a pipette. The flask is <*oiiiiected 
with a tube about 1 meter long, closed at the upper end with a Bunsen 
vent, and placed on a water bath. As soon as the alcohol begins to 
condense in the tube and drop back, the contents of the flask are agi- 
tated by a rotary motion over the bath until tlie. solution is homoge- 
neous. The heating is continued for 5 or at most 10 inimites, with 
frequent agitation. As soon as the liquid has co<d(Ml so far that no 
alcohol condenses in the tube, air is allowed to enter through tlu* vent, 
the tube is diseonne<*ted, and the solution at once titrated to a re<l color 
with al<‘oliolic normal sulphuric acid, using 3 drops of phenolphthalein 
as indicator. Then 0.3 ce. more of the indi<*ator is addenl and the titra- 
tion carried drop by drop to a ]mre yellow color. The saponitication 
equivalent is calculated from the acid used, wlien the (*xa<*t strength of 
the alkali has been determined. To (he flask is then added about 10 
drops of the ahmholic^ imtash, and the alcohol entirely removed by 
heattng on the water bath with frequent shaking at lirst and linally 
by means of a current of air. The dry soup is dissolved by heating 
in 100 cc. of water free from carbonic acid, then < ()oled to about oiP, a 
few pieces of immice stone and 40 cc. of dilute sulphuric acid (1 vol- 
ume of acid to 10 of water) added, and 110 c(*. distilled off in the ordi- 
nary way. One liuiidred cubic centimeters of the distillate is titrated 
with decinormal alkali and phenolphthalein, the result multiplied by 
1.1, and the result found in a l)Iauk determination subtracted from the 
pn>duct. 

The above method, it is claimed, is so exact that butter fat can be 
reliably determined in margarin and other artiticial fats, ])rovided the 
content of volatile fatty acids of the other fats in the mixture is known. 
Of the fats commonly used for this puri)ose only co6oanut oil and palm 
oil have any considerable volatile fatty acids, and these tats are easily 
recognized by their abnormally high saponification equivalent and iodiu 
number, and approximately quantitatively determined. Beef fat from 
different iiarts of the carcass difl’enMl but slightly in volatile fatty acids 
and in saponification equiv’^alent. For mixtures of beef fat as used iu 
the manufacture of oleoinargarin the authoi* gives the extreme limit of 
volatile fatty acids at 0.3, and for oleoinargarin mode with lard (talgou) 
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OA The amount in excess of these for a fresh artificial butter is, in 
the absencve of cocoa fat or palm oil, to be ascribed to milk or butter fat* 

The estimatioii of fat in meat, 0 . ^ormeyeu {Pfihjer^s Arch. 
PhysioUj 6’7, ISO."}, pp. — The author states that by extracting 

meat (dried in a ^ acumn and finely powdered) for 100 hours with ether, 
only 75 to 80 per cent of tlie fat can be obtained. If tlie residue is 
again finely ground and extracted more fat can be (►btained. After it 
has been powdered daily for 5 months tlie meat was not entirely free 
from fat. The author therefore proposes a n(*w method of determining 
fat. According to this the meat is digested with pei>sin and hydro- 
chloric acid, and tlie fat removed by shaking out witli etlier. It is 
believed that all the fat (jan be thus obtained. Kx]>eriments made by 
this method showed that meat extracted in the usual way still eontained 
0.75 per cent of fat. 

Is it possible to obtain meat of uniform nutritive value by 
removing the fat by mechanical means? H. Stkil {7[fluyepH Arch. 
Phyaiol.^ (iJy /.S9.7, pp, Hi — The author removed all visible fat 

possible by meciianical means, and dctei niined the fat remaining by 
Dormeycr's method. Tt was found that the fat tliiis obtained varied 
very eonsiderably in ditferent cuts and in different sam])les from the 
same cut, in oue instance from 0.85 to 3..‘)0 i)er <*enr. Tin* author eou* 
eludes that removing the fat by mechanical means does not give meat 
of uniform composition. 

Examination of fat with the refractometer, II. Deckt rts and 
11. IIhileu (Arch, Phann.^ Ac. p/>. i'JH-i^s), — In tlic examination 
of a considiTuble miinber of fats ami oils with the icfractometer, butter 
and margaviu wcr<‘ iiudude<l. The ctUM‘t of temperature on the rchae- 
tive index has been known. Wollny, Mansfeld, Halcnke, and others 
give the dilference corresjMmding to !''<’. increase as 0.55 Ibr butter and 
0.50 for margarin. The antliors found in examining 17 samples of butter 
that only - samples showed a differenee of 0.5if, The difference was 
greater the higher the volatile fatty acids. For marguriii the difference 
was found to be 0.5<l for T' (’. 

The line <»f ndVaetion was not always colorless with })ure butter. In 
5 samples of pure bnttei*, which at 25 ^ (1, showed a retractive index of 
62.7, 52.8, and 55, the line was Idiie, like margarin. 

Examination of 20 samples of market butter showed no parallelism 
between refrm tion and volaf ile fatty acids (Keiehert-Meissl); but a cer- 
tain parallelism wa^? apparent between refracthm and iodiu number. 

The detection of watered milk by the examination of the 
milk serum, LESi’oKrE {Chnarcsn Intern. Phim. AppUq., Compt, Pend.., 
Bruitsehy /, pp. ; ahs. i ii A naltpsf^ ;J0 ( iNn ), X o. :?Hi, p, mi) — The 
density of milk serum is given as from 1.020 to 1.051 at 15^ (1.; 1.027 is 
regarded as the minimum limit. The “extra<‘t^' of the serum is said to 
vary from 07 to 71 gm. per liter. Any sample of milk falling below the 
above minima is to be regarded as watered. From some trials reported 
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it appears tUat the addition of about 4 per cent of water to milk lowers 
the specific gravity by one-thousandth au(f the weight of extract by 
2 units. 

The method is said to be applicable to sour, curdled milk. 

Determination of fat in milk, A. Likhricii {Chevi. Ztg., 20 {1896)j 
No. 3jp. 2J). — About 10 cc. of milk is shaken vigorously with a little 
ignited quartz sand and 100 cc. of ether. About half the ether which 
rises on standing is evaporated and tlie fat weighed. The author 
claims that the method is “simple and exact.” 

The action of basic lead acetate on sugar solutions, 11. Syoboda 
(Ztschr. Ver. NUhenz. Ind.^ 46 {1S9G)^ No. iSl ; ahs. in Client. Zig.^ 20 
{1896), No. .)V>, Eepert., p. DS ). — liasic lead acetate decomposes sugar 
solutions, as is sliowii by the coloration and decrease in polarization. 
This decrease varies with the sugars, being lowest with maltose and 
highest witli galactose. Sucrose and railinose solutions are not decom- 
posed. The decrease in rotatory iiower varies with the basicity of the 
lead acetate, and is due to the formati<m of soluble lead saccharates, 
whose rotation diflers from that of the sugar. — w. li. Kurti, 

Action of sugar on ammoniacal silver nitrate, *1. Henderson 
{Jour. Chvm. 8oe., 69 (1896), p. 115). — The author has found that with 
dextrose, levulose, and galactose definite factoi\s <‘an be obtained under 
given conditions. Cane sugar, starch, and dextrin, when heated 
under the same conditions, exert no reducing action, and in the case 
of lactose and maltose no definite factors can be obtained on account of 
the gradual hydrolysis of the disaccharid molecules by the ammonia. 
The factors for dextrose, levulose, and galactose were not aft‘e<*ted by 
changing the amount of ammonia present. — w. u. KRru. 

The analysis of oak wood esrtract by the hide powder method, 
F, Oery<ui {Dvr Cerbvr, 1895, 21, 211 ; aha. in Jour. iSoc. Cftem. Irni., J5 
{1896), No. 1, ]). 11). — The inecpiality of the powder is the most serious 
source of error in the hicle ])t)W<ier method. Tiiis can be avoided by 
washing sutliciently with cold water; but another error is then intro- 
duced by the. removal of the soluble gelatin when the percolation 
metliod is us(»d. This ai)])ears to be due to the fact that the liquid 
which ])asses u]) the sides of the tube <loes not come in contiwt with 
the ])owder sutliciently, and the presence of the soluble gelatin Insures 
absorption in this portion. To avoid this the hide powder is mixed 
with disintegrated filter i)aper. One hundred grams of good hide 
I)owder is washed and intimately mixed with a (itearn of gins, of 
filter paper. The water is s<]ueezed out ami the mass dried in a cur- 
rent of cold air. It is then ground until woolly, and dried over sul- 
idmric acid until it contains l.o per cent water. Nine grams of this 
serves for a determination. The passage of the tannic, solution through 
the percolator sliould occu])^" from 2 to 3 hours. In order to obtain 
concordant results with hide powder it is necessary to purify it in the 
manner indicated, to use always the same amount of extract for analy- 
sis, and to work at the same temperature, 18 to 20^. — w. H. KEUO. 
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Thm conAensatioii of tannins with formaldehyde, E. Meuok 
{Merck^H Rptfor J895j ppTld^J 9 ; aha. in Chem. CenihLj 1H96^ /, Ko, lOy 
p. 560), — Tannins can be easily removed from purified plant extracts 
by treatment with formaldehyde in the presence of liydrotdiloric acid. 
These condensation products are called ‘‘ tannofonns,’^ and are insoluble 
in water but soluble in warm concentrated sulj»huric acid, with which 
they fjive characteristic, reactions. — w. ii. kki g. 

The relation between the chemical constitution of organic compounds and 
their oxidation by laccase, G. Ueuthano {Jlul. Sor. Chim. rarh, nor. {JS96)f 
^^o, U, 2)p. 79I-79S), 

A new oxydase " or soluble oxidizing ferment of vegetable origin, ( ). Uer- 
TlLVND (/0/Z. Soc. ('him, PuriK, tter. 1.1- Id (ISOd), Xu, 11, pp, 70d-797). 

Constitution of the cereal celluloses, C. F. Ckos", K. .1. Hr.vAN, niid <‘. Smith 
{Jour. ('hem. Koc., ISIW, June, pp, SOi-Ul.l). 

On the chemical mechanism of the reduction of nitrates and of the formation 
of quaternary nitrogenous matter in plants, A. JIa( ii {('ompt. Unid., ill {lS9d), 
No, i? T, jtp , 1409- l.lor * ) . 

The mode of formation of carbonic acid in the burning of carbon compounds, 
H. Ji. Dixon' {Jour. Vhem. Soc., Is9d, June, pp, 17 i-7SU, fitj. I). 

Carbon dioxid — its volumetric determination, \V. H. symovs ami F. U. 
Stephens (Join*. Chvm. Soc., isOd, Jnnc,pp. sdih-SSl , fujn, .!). 

Identification and separation of the principal acids contained in plants, 
L. Lindot (('hem. Xeirti, 7>i {ISOd), Xo. 1000, pp. JOJ, lOd). 

The determinatiou of oxygen in water, G. JU>mi.ic {Utv. irac. ( him. Pai/H-Jias, 
16. p. 7d; abti. iti liul. Soc. ( him. florin, ncr. .7, L7-V’, (iSOd), Xo, I l.p. SIO). — Tho iiiotliod 
is based outlie oxidation of iiiau>xanous saltM. 

Citrate soluble phosphoric acid, O. KEirMAit {Zthchr. atnjfw. ('hem., jyifi, \o. 7, 
pp. 180-104). — A gonoral diHCUHsion of the applicabilitj of Waj^in r’s method and 
other inetUodM. 

Acidimetric estimation of vegetable alkaloids — a study of indicators, i.. F. 
Kkblkr (tVi/'/if. Xms, (ISOd), .\o8. 1008, p, J87; 1000. pp. jus, 19^*). 

The determination of caffeiu in tea, A. FETir and i\ Tr.nnM {/tul, .s,>f. ('him, 
Paris, ser, 8, tl-ld (1800), Xo, 11, pp, 8 IIS/.)). 

The probable error of the rapid methods of Babcock, Geiber, and Thoiuer in 
comparison with gravimetric determination of milk fat (sand method h II. 
Schrott-Fiei'htl (Milch Ztg,, 2.7 (1806). Xos. 11, pp. 1S.I-1S.1; l.i. pp. lOU-ifU: II, pp. 
217-220), 

Determinatiou of casein in milk, Dkxakyer (Jour, Pharm. et rhtm., 0, 16 
(1806), III, Xo. 1 1, pp. 010, 611 ). — Ten nibie mitiineters <d’ milk is ])re< i]>itated with 
2(K) cc. of 1*5 per e<*ut. aleohol. The preei}»itato is eollected on a lilter and wtished 
with aleoliol and ether. The filter with the jireeipitate is thrown into a Kjcddalil 
fiask and nitrogen determined as usual. 

Official methods of analysis ( V, S. Dept, Atjr., Division of Chemisiri/ liul. 46, pp. 
84, Jiffs. 4 ). — The methods adopted hy the Assoeiation of Ofiirial Agrii ultural Chem- 
isttt at the eonventiou Soptember 5, fi, and 7, 189.7, edited by H. W. Wiley, Beevetary, 
with the eollaboration of L, L. Van Slyke and W. D. Uigelow of the editorial eoiu- 
inittee of the Association. The nielhods have been subjected to a careful editing 
and revision, and their usefulness will no doubt be greatly enbaneed on this account. 

A new Bunsen burner, K. Dierbacti (ZUchr. angexe. (hem.. ISOd. Xo, 8, }>. 285; 
Jier. d$uU chem. (ies., 20 (1806), .Vo. d, p. 86.7, figs. , 7 ). — The tube of the burner is an 
adjustable stand, so that it may serve ns a low or tall burner, or the flame may be 
directed at any angle. 

A new cooler, K. WaltHBH Ztg., 20 (180(^ No. 47, p, 462. Jigs, J). 

A new apparatus for the determinatiou of melting points, M. Kakhlrk and 
Martini (Ztaohr. angew. Chem., 1896, No. 7, p. 106). 



922 


EXFmimm station BEcom 


BOTANY. ^ 

Studies on the assimilatibn of free nitrogen by plants, J. Stock- 

jLA8A [Landw, Jahrb.^ {lS95)j Xo. 6 ‘, pp. S:27-S6.3; ah>$. in Jour^ Chem. 
8oe.y ItSfHj'y March^2*P^ POj--J207 ), — The autlior has divided his iiivesti^fa- 
tioiis into five groups, viz: (1) Is the assiiniJatiou of tlio free nitrogen 
of the air only possible through the root tubercles of leguiuiiious plants ! 
(2) chemical investigations of leguminous root tubercles, (3) (ioncerning 
the assimilation of elementary nitrogen through the living ])rotoplasm 
of the green i)lant cells, (4) bacteriological investigations of the soil in 
whi(*h the plants grew, and (5) can bacteria and algie assimilate ele- 
mentary nitrogen! 

Field experiments conducted with lupines {hupinuH anpusiifolins) in 
a poor, sandy loam containing (M)2.‘l per cent nitrogen sliowed that 
plants Avitliout tubercles grew as well as those ]>os8essing them. The 
total nitrogen content of both plants was pra<‘ti(*ally the same at the 
time of flowering, although somewhat diflercntly distributed in the 
plant. Those without tubercles contained more nitrogen in their stems 
and leaves, while those i)ossessing tuberchxs (‘ontained more nitrogen 
in their roots than the others. A series of i)ot experiments was under- 
taken as follows: (1) In sterilized sand, (2) sand sterilized and inocu- 
lated, (tl) sandy soil containing (MlOOo per ('cnt nitrogen in which algie 
and bacteria were permitted to grow, and (4) same as .‘1, with an inocu- 
lation of lupine soil. The nitrogen supplied to all the ])ot8 as 0.009 
gm. in seed, 0.190 gm. estimated as having b(*en absorbed as ammonia 
and nitrates from the air, that amount being juesent as shown by 
nieteorologi<‘al data, and 0.152 gm. in the lupine^ soil addeil to the inocu- 
lated pots. In each series 12 to 10 ]K)ts w ere used, but in the following 
table only 10 plants were analyzed from each set: 


Niirogtn haJanve with hU’rili^id and inamlaivd mih. 


I)r\ 

IICB (10 


N itru#:oii 


(iain. 


1 

2. St»*rih/<Ml 4111(1 iiKMMilutRd 

3 Not KtRiih/ed 

4. Not BU)tili/ 0 (l and ino('iiluied 


(htut Om* <inin (im». 
27 i) 2t>H 0 45i) 0 l»l 

«4 8'. 420 1. 0»:> j 1. 575 

m 40 25K 2 m I 2. ]2<i 

K5 . iJO 2 510 I 2 090 


From the above table it seems that tliere svas some fixation under 
conditions of sterilization, although the amount was greatly increased 
where inoeulat ion w^as iiitrodueed. The total nitrogen content of the 
soil in series 5 and 4 rose from 0.91 gm. j)er pot at the beginning to 
1.372 and 1.450 gm,, respectively. 

In summing ii]) theresultsof these experiments the author concludes 
that nitrogen assimilation under conditions of sterilization is very 
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feeble^ while inoculation increased it fully 8 times, and that lupines 
without tubercles grown ilt non-sterillzed soil in which algie and bac- 
teria had supx>lied the nitrogen required for the earlier development of 
the plants assimilated as much elementary nitnjgen as those plants 
possessing them. 

Microscopic examination of leaves from j)lants grown in sterilized 
soil showed that tin* cells of the ]>ullisade i)arenehyma contained a less 
number of chloroidiyll grnins than normal or in those grown in ino<*u- 
lated soils. 

Chemical examinations were made of the tuberch*s found on the roots 
of LupimtH luieusj and no ammonia was found and only traces of nitric 
acid, whi<*h disappeared at maturity of the x>lant. The nitrogen of the 
roots and tubercles was ( ompared at stages of growth, \ iy : At flower- 
ing, nitrogen content of roots 1,(U i>er cent, of tubercles at fruit 

tVmnation, roots 1.<S4, tubercles 2.01 per cent; and at maturit\, roots 
1.42, tubercles 1.78 j>cr cent of their diy weight. The nitrogen com- 
pounds in the tubeicles was found at tlrjwering time to be as follows: 
Troteids 8.1K), amids 0.88, and asparagin 0.84. At maturity the same 
substances were iiresent as follows: Proteids 1.54, amids 0.15 per cent, 
and asparagin trace. The ash analyses of roots and tuber<*les showed 
total ash of roots 4.55 per cent, of Minch 14.52 ])er cent was potash, 
26.88 soda, 16.87 lime, 11.78 magnesia, 1.08 iron ovid, 0,82 ]>hos])horic 
acid, 15.84 sulphunc acid, and 8.59 silica. Tho ash of the tubercles, 
which was 6.82 i>er cent of their dr\ weight, contained 20.86 ]>er cent 
potash, 22.74 soda, 10.71 lime, 12.85 nurgnesia, 1.10 iron ovid, 14.04 phos- 
phoric acid, 12,25 sulphuric acid, and 8.01 silica. 

In order to test tlie effect of light upon tlie dcv4*lopmcnt of tubercles, 
plants Avere kept 18 days in the dark, or until they had become etiolated, 
when leaves and tubercles of normal and etiolated plants ere analyzed 
with the following results: 

SitroyenouH constiiueniM of leaies and tuhnchH. 


1 Grown h) 

2 Glow II III daiknesH 


From the above it is «-laimo(l that the plasma of the tubereles, together 
with the baeteria, areiucapable of supimrting indei>eii(k‘nt prwessesof 
uitrogeii assimilation, and that assimilation takes place in the leaves, 
the amids migrating to the root tuln^rcles, where, acting with glucose, 
they produce protoids, the nutrient medium for tho bacteria. 

The author, from i) j'ears’ experiments with buckwheat grown nnder 
various conditions of sterilization, etc., claims that under conditions of 


Leates lulunlew 


\ itio^en 

Anpara j 

Tah 1 

Nilrogiii 

1 Vspara 

L«‘ri 

J oral 

I’lot* iu 


tiiin 

Total 

Piotcni 


thm. 

Gmg 

Omt 

(wtHS 1 

Ouifi 


(hug 

Gmg 1 


.1 29 

1 87 , 

, 9 49 1 

1 24 1 

4 99 

1 ;t 90 

1 M 1 

! 1 12 

47 

1 hO 

4 19 1 

0 68 

A 11 

1 47 

4 98 1 

0 52 
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complete sterilization there was an assimilation of iVee nitrogen in 
small quantity. Where algm and bacteria were allowed to grow a 
marked increase took jdaee, while in one series, where ammonium nitrate 
0.5 gm. per pot was added to unsterilized pots, there was a gain of over 
40 per cent over the sterile jxds. Other experiments conducted with 
buckwheat in sterilized soil to whie.h an excess of nitrogenous food was 
added did not develop the plants as well as where they were grown in 
nonsterilized soil in the presence of algje and bacteria. 

It is concluded that the fixation of elementary nitrogen through the 
protoplasm of tln^ cell increases with the development of leaves and 
roots. I'laiits in a sterilized soil without nitrog(‘n in the soil can never 
attain a high degree of nitrogen assimilation, and the assimilation in 
sterilized soil to wlii<*li nitrates are added will not e(|nal that of plants 
grown in nonsterilized soils. The author agrees with Frank that the 
assimilation of free nitrogen is a property imssessed in varying degree 
by many ])hanerogams, and he claims that Hellriegel’s hypothesis of 
assimilation through symbiosis in the root tubercles of legumes is 
wrong. Wliile his experiments with buckwheat seem to indicate the 
possibility of assimilation of elementary nitrogen through the activity 
of the i)rotoplasm of the jdant, yet the author is not disposed to acc/cde 
to Frank’s assumption that soil bacteria have no part in the increased 
assimilation of free nitrogen, the author holding that they play a very 
important i)art. 

The bacteriological investigations and the assimilation by alga* and 
bacteria are to be reported upon in a subsequent paper. 

The nitrogenous constituents of young green plants of Ticia 
sativa, E. Schulze {Landw, Ywh, (i<S,95), No. 4-/^, pp. 

397 ). — Leuciii was found i!i 0-week old plants, but aniidovaleric acid 
and plienylalanin, which are associated with leuciu in etiolated seed- 
lings, were not found in green plants. Betiiin and cholin were also 
separaied, and the indications were that guatiidin was ])resent in small 
amounts. In 0- week-old i)lants asparagin and xauthin were i>reseut as 
well as betiiin, and a very small amount of a base which appeared to 
be cholin. It appears that betain is one of the constituents of seeds 
which is not utilized in germination. Cholin is present in etiolated 
plants in greater quantity than in uiigenninated seeds, and it is sug- 
gested that it is produced by the decomposition of lecithin in the 
absence of light. Ouanidin appears to be present in much smaller 
quantity in green than in etiolated plants. 

Elements of botany, J, Y. IbauiEN (liofiton: Ginn if- Co., ISOC, pp. V, S.% fiffi, 
$1 ^), — This book (litters from most irt^atises on elementary botany in that it intro- 
duces a cousiderable amount of ^egctal»]o physiolog}*^ and anatomy instead pf the 
more usual jiresciitation of the subject. It is intended that the plant should be 
studied as a factor in the strug^jflefor existence, and the methods of observation and 
stuciy advocated can not be too highly commended. A brief synoptical key and 
iiora is appended that is designed more as illustrative of the means for Identifioih 
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tioB, tUi being considered subordinate to tbe main work, than for extended use; 
the more complete manuals are to be preferred for this purpose. Objection might 
be raised to the comparatively limited space given to the consideration of crypto* 
gamons plants, but opinions will differ as to the advisability of giving prominence 
to this group of plants in such a course as is here outlined. While designed espe- 
cially for high and secondary schools, this book will undoubtedly prove suggestive 
to almost any student of botany. 

Agricultural and botanical notes in Germany and Denmeurk, K. IIbnningk 
{Meddel, JCgL Landbr,, 4 A'o. il, pp, 7J ). — The author reports upon a tour 

of Germany and Donniark in which a study was made of various botanical facts of 
economic interest. A chapter is devoted to those parasitic ])lants and insects vs hioh 
are considered as most troublesome in these countries. An account is given of 
the methods pursued fur the improsement of culti\ated plants, especially through 
the selection of Sieed and choice of fcrtill/ers. Information is gi\en relative to the 
various kinds of seed used lor fet'ding cattle and the average n alue of such as are* 
used whou ]nade into t akes is taiuilated. — T. holm. 

Synopaia of North American Amarantaceae, V, E. E. Vlink and W. L. Hray 
(BoL Gaz,f 21 A'o. pp. 24S-S,y )), — This is the concluding paper of tlic revi- 

sion and contains tbe notes on Iresine, Cclosia, Dieraurus, and Acanthochiton. 

A revision of the genus Copriuus, G. Ma‘^sek (Ann. Hot,, 10 (li>9€), Xo, 3S,pp, 
pu. 2), 

A synopsis of the American species of Cteuium, ,1. G. Smith (/lot. (laz., 21 
(ISBtl), Xo. tl, pp. pi. 1 ). — Eight species ar<Sr«‘eoiini/.ed, of which (\ (jlandu- 

lasum is new. 

Studies of Saprolegniaceae, A. Matrizio (Flora, S2 (AV.%), p. //; ahf*. in Uvd- 
wiglUf 33 (t89ti), .Vo. 3, p, 70). 

Some anatomical characteis of North American Gramlneae, 'f. Hoi^m (Hot. 
(laz., 21 (tSiiil), Xo. C, pp. 3.17-300. pU. 2 ). — Notes are given of Orgza satira. 

On the structure of the pedicel of the teleutospores of Puccinia, illi mik 
(AV. Mycol, 13 (Lm), Xo. 71, pp. 132-134). 

Concerning the mycorrhiza of Listera cordata, K. (^ii(>i>vt and A. IiK\i>NKR 
{liul. Herb. HoissUr, 4 (ISOO), Xo. 4, pp. 203-272, fign, 3). 

Concerning the mechanics of the curving and twining of tendrils, V. T. 
MaohoUual (Bfr. dnit. hot. Ges., 14 (ISt)O). Xo. 4, pp. 131-tlf). 

A study of the roots of certain pasture grasses, T. Jamli'^on (Ann. Agron., 22 
(1890), Xo. 0, pp. 204-272) — Translated from the English by ,1. GrocheteUc. 

Influence of rain and spray on the form of leaves ( Gard. f'hron.. r, 3, W ( 1896), 
Xo. 493, p. 700 ). — An abstract is given of tbe results obtained by Stabl in .Ia>a. It 
is shown that the tips of leaves may be lengthened by exposing them to a continual 
spray or stream of water. 

Action of electricity on plants, G. Flammaiuon (Hul. Min. Agr. France, 13 (1890), 
Xo. S,pp. 2S2f 281 ). — Flat experiments with peas and beans showed that electricity 
hastened Howeriug, iuipn»\ed the vigor, and increased th<* harxest from 20 to 28 per 
cent over the check plats. ^ 

Rate and mode of growth of banana leaves, W. Maxwell (Hot. Ga:., 21 (1890), 
Xo. 0,pp. 303-370). 

On the respiration and assimilation in cells containing chlorophyll, J. B. 
Farmer (Ann. Hot, 10(1896), Xo. 38, pp. 283-289).— A report is gixeu of experiments 
with Elodea in an atmosphere of hydrogen, in whieh it is thought the carbon dioxid 
is split up in the sunlight and the oxygen liberated for use by the plant. 

The path of the water current in cucumber plants, K. F. Smith (Amer. Xat., 30 
(1896), JVbs, SJ3,pp. 372-378; 334, pp. 431-437; 335, pp. 334-362). 

I>em&stration of root pressure and transpiration, S. H. Vines ( Jns. Bot., to 
(tS9$)p JVb, 38, pp. 291, The author has found that root pressure may be deuion* 
strated by means of a Bourdon's pressure gauge. 
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Z>e7elopme]it and transpiration of barlsy under the influenoa of different 
degrees of humidity^ an4 of the fortuity of the soil, M. ScHaOi>KR, Jr. (Jnn* 
Agh InttU MoHcoWf S (lS96)f Xo. l^pp, PYench resume^ pp, BS1, SS£), 

Hate of transpiration in plants, C. Flammauion (BuL Min, Agr, FraneCt 15 {1896)^ 
No, pp, ^79-iJ8I), — The rate of trauspiratioii of the grapevine under different 
colored glass and of a nuiuber of plants and fruits under clear glass is given. It is 
shown that the rate varies with the intensity of the light and the color under which 
it takes place. 

Researches on nuclear division in plants, II, C. IlRtiACNY {Jiul, 8oc,BoU France, 
43 {1890), No. 3, pp. 87-9h). 

On the influence of potash and magnesium on the development and growth 
of Penicillium niger and other fungi, W, Bknki’KK (Hot. Ztg,, 54 {1890), /, No, 0, 
pp. 97-13 J). 

Chemistry of lichenic and fungus membranes, F. Ks<'ombk {Ann, Hot,, 10 {1890), 
No. 38, pp. 393, 194). 

Concerning a phosphorus-containing substance in seed, K. Sciiul/.r and £. 
\ViNTKUsii:iN {Zt»chr. phijHiol. Chem., 32 {lS9ft), No. 1, p. 90). — Notes are given upon 
a compoundjeoutaining a considerahJe pro)>orlion of phoH]>horus that exists in seed 
of 8inaph nigra. 

Starch in plants during the winter, O. Ko.sknbbius {Hot. i'entbl., 5h {1890), No, 
11, pp, 337-34 J), 

The digestive ferment of Nepenthes. S. H. Vixks {Ann. Hot., lit {1890), So. 38, 
p, 292). — The aiithoi has repeated his experiiiieiitH of 20 \ ears ago and liiids no reason 
to douht the results thi'ii obtained in refeienee to the digestive funetious of the 
plant. 

Germinal selection, a source of variation, A. Wkissmann ( Veher fienninahSeJeo- 
Hon etnc (Jneile hentimmi (fcnvhteter \ anation. Jena: (». Fincher, 1896, pp. 80 ; abn, in 
Hot. i'lntbl., 50 {J800), ^o. 12, pp. 380-385), 

Plant breeding, M, T. Mash us ( Sat are, 54 {2890), No, 1389, pp, 138, 139), 

Catalogue of the Sturtevant Prelinneau library of the Missouri Botanical 
Oarden {Heprmt fioni Screnth Ann. Hpt. Misnonri Hot. Hard., 1890, pp. 133-309). — A 
catalogue of the J*reliuiicau works donated by J>r. E. L. bturtevant to this garden 
in 1892. 


FERMENTATIOIT— BACTERIOLOGY. 

Redaction of nitrates by bacteria and consequent loss of nitro- 
gen, Ellen JI. Uiliiaeds and G. W. Holes {Tevh. Quart.j 9 
No. I,2)p, iO^.^9 ). — Datii are reported relatinfj to the determination of 
nitrogen in tlifferent forins at ditlerent dates in Uo or more solutions, 
“tlie majority of which were so prepared as to typify the condition of 
water polluted with decay in|^ orgaiiit; matter and at the same time 
containing "idtrates.’’ These solutions were }>re[)ared by mixing fresh 
sewage with its purified ethuent. They were as a rule low in mineral 
matter, free from urea, and in most cases contained a small amount of 
sugar. Tlie following changes were uniformly observed in these solu- 
tions: (1) A rapid disaiipearaiice of nitrates, usually less than 10 per 
cent remaining at the end of 3 days; (2) a correspondingly rapid 
increase in nitrites, which usually reached a maximum in 2 or 3 days 
and then rapidly disappeared; (3) the appearance of a green growth, 
followed by the rc^appcarauce of nitrites; and (4) a gradual reappear- 
ance of very small quantities of nitrates. An examination of a sola- 
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tion which supported an unusually vigorous growth of algte showed 
the following orgutiisnis : 

Per oc. 

Cosmarium 44, 000 

Kapliidium 100 

SceiifdcsinuB 23,000 

Protoooccue 42,000 

MaBses of Zoo/j^la^a 2, 800 

luluBorium (MonaB) 250 


As bearing upon the question whether the organisms which effect 
the reduction of the nitrates <jan survive on purely mineral food, it was 
observed that in a solution eontaining no organic matU^r other than 
that naturally ])resent in the water the reduction took place very slowly 
and incompletely. 

An investigation into the nature of the food required by these organ- 
isms indicated that while milk appeared to be well adaptt^[l to them 
reduction i)roceeded very slowly in solutions to which blood had been 
added. An examination of the gases dissrdved in the solutions and 
evolved during tin* progress of the exi)eriment showed beyond n*ason- 
able doubt that the nitrogen which disappeared from the nitrates was 
finally given olf in the free state. Jn 2 of the investigations within 
less than .1 per cent of the nitrogen was thus accounted for. The addi- 
tion of 2 cc. of glj'cerin per liter of solution was found to be effective 
in fixing a considerable proportion of this nitrogen. 

[It a]qM*arB from those iiivoHii^atioiiR that] “whonovor nitrates arc added to 
decomposable or^aiiie matit^r not sterile under such conditions that the growth of 
the bacteria nMiuires more oxygon than the solution atlords, the plants will take it 
from tbc nitrates, setting free nitrites wlncli in time arc decomposed, setting free 

nitrogen V <‘lear luidcrstanding of these relations is of great importance to 

the agricultiirist and e^pcciall.\ to tlie sen age farmer, since it is easy to lose all 
the nitrogen once gained by an imprudent addition of food. In fact, to save nitrates 
alremly ill the soil the sen age must be so applied that the conditions are to the 
highest degree favorable lor contact ith the air, as, for instance, in very thin layers. 
Aeration by the ]uissage of aii through the sen age iii hulk is quite useless, however 
thorough the ])rocess. Again, e\en under the inoht fa\orah]e conditions it will be 
seen that the success of nitrogen storage is exceediiigf> dubious. The inference is 
that the most feasible way of ecoiiomi/.iiig nitrogen is to feed it to the growing greeu 
plant only as fast as it can he assimilated rath(*r than to atlemjit to jireparc the soil 
in advance and risk having the element thrown back in its primal state into the 
atmosphere by the excretory processes of hordes of nitrogen loving bacteria. Even 
in spite of the aiTutioii certain fermentative organisms seem to prefer to take their 
supply of oxygen from its nitrogen oombiiiatioiis, heuee loss of nitrogen is liable to 
occur, if it is not inevitable, when a solution containing eertain kinds of decompos- 
ing organic matter is added to a soil or water already nitrifiod.^^ 

In a future papt^r it is jiroposed to treat, among other topics, the fixa- 
tion of nitjogen in water or soil. 

On the diastase of barley^ Kbgouof {Jour. Soc. Phtfs. 

^ 67 ; aft#, in Pul, Soc. Chhn, Parisy ser, 15-JO {IS9(i)j No, 2, p, 21)2 ), — 
This is a continuation of the author’s work on diastase. A method of 
obtaining quite pure diastase from malt is given. The diastase was 
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found still to contain some mineral matter and pliosphoms. The 
chemical characteristics were investigated. The author will continue 
his work on this subject. 

A new classification of bacteria, W. Migula {Nainr» Pflanzenfamilienf 1S96, JVe. 
1^9; abs. in Ainer. Xaf.^ 30 (1896)^ No, 334, pp, 490-493), — Tlie classification herepre* 
sented is jierhaps one of the most satisfactory to the working bacteriologist yet 
offered. 

On some Devqpiau bacteria, B. Renault (Compt, Rend,, 122 (1896), No. 21, pp, 

me, 1JJ7). 

Concerning the organisms found in the sap of trees, F. Lui>wi(; ((Umihl. Jiakt, 
nnd Par. AUg., J {1S96), No. 10-11, pp. 337-351),— k compilation and bibliography of 
some of the literature is given. 

On the occurrence of pathogenic bacteria in living plant tissues, K. Koknauth 

(Cinihl. Bakl. und Par. Med., 19 (1896), No, 21, pp. 80J-805). 

On the morphology of bacteria, M. LOwir (Centhl, Baht, und Par. Med,, 19 (1896), 
No. 18-19, pp. 673-680, pi. 1), 

The natui% and manufacture of bacteria products, K. M. Houghton (Bui, 
Pharm., 10 {1890), No. 0, pp. 248-253, figs. J). 

Concerning the origin of the Saccharomycetes, (). Seitku ( Centhl, Baht, und 
Par. AVg., 1 (1890), Nos. 9, pp. 301-307; 10-11, pp. 319-821). 

Investigations conceriiing the supposed transformations of various Saccha- 
romycetee, A. IvLrK KLK and H. SchiOnning (Centhl. Bakt, und Par, AUg,, J (1890), 
No. 0-7, pp 185-193). 

On the relation of osmosis to the life of yeast and fermentation, K. PnioR 

(Centhl. Bakt. ttnd Par. AUg., 2 (1890), No. 1(^11, pp. 311-3,%). 

Concerning the preservation of yeast in sugar solutions, J. C. Holm (Centhl, 
Bakt. und Par. .iUg., J (1896), No, 10-11, pp. 313-310). 

Concerning d’Arsonval’s thermostat, M. Melmkow-Raswkoknkow (('enthl, 
Bakt, und Par. Med,, 19 (1890), No, 18-19, pp. 709-711, fig. /). 

Concerning the disinfecting action of slaked lime on yeast, L. Steudkk 
(Centhl. Bakt. und Par. AUg., 2 (1896), No. 5,pp. 103, 104). 

Formalin as a disinfectant, 11. Stkeiil (Centhl, Bakt, und Par. Med., 19 (1896), 
No. 20, pp. 785-787). 

Aspergillus wentii. a new species firom Java, C. Wkumkk (Centhl, Bakt, und 
Par. AUg., 2 (1896), No. 5, pp. 140-150, pi. 1). 

Practical results of bacteriological researches, G. M. Stkkniikrg (Pop. 8ci, 
Monthly, 48 (1890), No. 0, pp. 735-750), — PreHidcntial address before the Biological 
So<’iety of Washington, 1). C\, Dec’ember 1 1, 1895. 

The nature of toxins, A. Gat tiek ( Rev. Svient., ser, 4 (1896), No, 12, pp, 353-359). 

The action of bisulphid of carbon on certain fungi and ferments, especially 
the nitric ferment, J. I^kkraud (Ann, Sci. Agron., ser. 2, (1890), 1, pp. 291-300). 

Concerning the influence of the electric current on bacteria, A. Goitstkin 
(Centhl. Bakt. und Par. Med., 19 (189(1), No. 16-17, pp. 602-005), 

The action of electric currents of great frequency on bacterial toxins, 
D’Arsonval and Cuakrln (Compt, Rend., 112 (1890), No. 6, pp, 280-283, fig. 1). 

Influence of the electric current on bacteria, 11. Fkibiirnthal ( Centhl, Bakt, 
und Par. Med., 19 (1896), No. 9-10, pp. 319-324). — A rdsunid is given of the literature 
of this subject, all of which dates since 1890. 

Vaporization of formaldehyde solutions for disinfeotion, A. Trillot (Coiiip^ 
Rend., 122 (1890), No. 8, pp, 482, 483). 

Concerning the effect of fresh air on the development of the tubercle bacil- 
lus, A. Owci {Centhl, Bakt. und Par. Med., 19 (1896), No. 9-10, pp. 314-319). 

Further notes upon the fats contained in the tuber onlosla bacilli, K. A, 
HE SCUWEINITZ and M. Dorset (Jour. Amer, Chem. Sae,^ 18 (1896)^ Ne, B^pp. 44^-461). 
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of uric aoid by istorodrgaalams, K.G^kaad (Comp. Mmd.^ 1$^ 

(mo), ^ 0 . ts, pp. loiB^ion). 

Kloxm nitrate deatroying; baoillus, ,).Soiitr(;kikic (Centbl. BaU, und Bar, Allg.^ 
S(189<))f No. 0^7tpp. Ji04’-207 ). — An account of cultures and descriptions are given 
of anew obligate aJ*robic bacillus which rapidly destroys uitrat<*s in culture media. 
Its growth upon various media is described, and inoculations made with pure cnl- 
tiires into a bouillon <‘ontainiug 2.5 gni. nitrate of potash per liter destroyed all the 
nitrate in from 5 to 8 days at a temperature of 30 to 35 ^ C. 

Concerning a new potato bacillus which forms a dark pi|;ment, W. ilisL 
(Centhl. Bakt, und Par. Alhj.y 2 (1890)^ No. Sf pp. 187-140). 

Contributions to the physiology of bacteria,, A. Maasskn {Arh. Kais. Ges., 12, 
pp, S90-421 ; aha. in Chein. Cenibl.y 1890, I, No. IJy p. 085). 

The reduction phenomena of bacteria and their relation to the bacteria cells, 
and some observations concerning reduction phenomena in sterilized bouillon, 
T. Smith (f^enthl. liakt. und Par. Med., 10 (1890), No. 0-7 y pp. 181-187). 

Concerning the spore formation of Bacillus coli communis, E. Piccom {^Centbl, 
Baht, und Par. Med., 19 (1890), No. 9-10, pp. S07-3U,fig. 1). 


ZOOLOGY. 

The varjfing hare, or white rabbit, B. II. Wauren {Pennsylvania 
Sta. Kpi. ISPly pp. pin. 2). — This includes a description aud 

notes on the liahits of Lipus a merit a huh riryinianns. It is stated that 
this liare rarely if ever visits cultivated lands or gard<nis, but freiiuents 
dense hemlock forests and laurel and other thickets, where it is noc- 
turnal and feeds uikui grasses, hnivcs, buds, and berries. In the win- 
ter it eats the twigs and bark of shrubs and small trees, and its fur 
changes from reddish brown to white. It does not burrow, as do some 
other species, hut lives under fallen tree tops and in dense thickets, 
where the young, I to G in number, are born in May. Fretiuently 2 
litters are produced in a season. 

Observations on the presence and habits of the white hare are 
included from various persons in different parts of the State, from which 
it appears that the species is found chielly in the mountain regions of 
the northern, central, and eastern imrtious of Pennsylvania. Two col- 
ored jdatcs illustrate the winter and summer pelage*. 

exterminating woodchucks, W. Hitowx (Cult, and Couufrg Gent.. 0 (IS96), 
No. 2254, p. 284). — The writer recomnieuds destroying tbe winter quarters of the 
animuls; also putting woolen rags saturated with a tablespoonful of bisulphid of car- 
bon in tbe hole as far as can conveniently be done and covering the mouth of the hole. 
This must bo done systematically and for a long period. I'ho author Bn<*ceeded 
in greatly reducing the numbers in 2 soiisons. 

Concerning the use of bacteria for destroying mice (Dent, landw. Presse, S3 
(mO), No. 25, p. 219). 


METEOEOLOGY. 

On tixe inflnence of carbonic acid in the air upon the tempera* 

tore of the ground, 8. AuKHKNTUK(PAtJ. Afaff. and Jour. tScL, 1896, Apr., 
pp. 237-376). — It is well known that the atmosphere exerts a selective 
aotion on the heat rays. This influence is exerted not by the chief mass 
3284— No. U 3 
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of the air, but a high degree by aqueous vapor aud carbonic acid, 
which are i)resent in the air in small quantities.^^ It is comparatively 
small on the heat of the sun, but is marked on the transmission of rays 
from the earth. Data furnished by Langley’s studies on The Temper- 
ature of the Moon,” by observations by Ihischen* and Angstrom,^ and 
by Buchan’s^ temperature charts are made the basis of calculations 
which show the mean alteration of temperature that would follow if 
the quantity of carbonic acid \aried from its present mean value,* to 
another, viz, to 0.G7, 1.."), 2, 2.5, and 3, respectively. This calculation is 
made for every tenth parallel (between 60^ S. and TO^N.I and sepa- 
rately for the four seasons of the year,” and indicjates that ‘‘if the 
quaiitity of (‘arbonic acid increases in geometric i>rogrcssion the augmen- 
tation of temperature will increase nearly in arithmetic progression.” 

The seven-day weather period, H. 11. Ci.A^ ton {Amvr. Jour, SvLy 
1890, JVo. 7, pp. 7-16^ Jiffs, S ). — In a previous paper* tlie author has 
presented data to show the existence of ]>erio(l8 or rv thins in the 
weather in the United fc^tates. In the jiresent article tlie investigation 
is exteTid(‘d to other countries. 

Three stations wore selected in the Arctic region (Point P>arrow, Fort 
Conger, and Exholm), 4 in the United Htates (Uoseburg, Cheyenne, 
Chicago, and Blue Hill), 5 in Europe (Perpignan, Lesina, Biicliarest, 
Christiania, and St. Petersburg), 2 in Asia (Zi Ka Wei and Tokio), 2 in 
Oceanica near the equator (Manila and Batavia), 3 in middle South 
America (Matanzas, Corrientes, aud Itio »Jaueiro), I in Mauritius, aud 
1 in Australia (Flagstalf). 

work emliuiccd tbu investigation of a weather period of 7 da>8 fJ, la hours, 
another of 0 days 3.95 hours, and a thud ot 5 da\s lO.S hours. The methods and 
results Mere in each oaso similar, and it is deemed m‘(*eNsai\ to recite in detail only 
those obtained for the tirst ])oriod. Beginning with Jaunarv, IS8(), an ophemeris 
was constructed fur the 1.5 years ending Mith ,T.inuai;v (>,117 !>. rn., 1896, which niaj" 
be taken as the cT»och. I'orcadi of the sclecitMl stationM. duiing the entire time 
covered by available obher\ ations, tin* number ot barometric minima which occurred 
on each day of the 7-da> period mus < ouiited. The first da^ consisted of th<3 first 24 
hours following the dates of the ephcmoris, the second day consisted of the succeed- 
ing 24 hours, and so on for tlie 7 da\8, the final qnaitei da\ being omitted. The 
number of barometric minima o<'cniriiig on each day was selected because it is gen- 
erally recognized b> meteorologists that rain, tem])eiatnro changes, etc., cluster 
around the barometric minima, ami any periodicity discoverable in these iniuiiaa 
implies a periodicity in all the other weather changes.’’ 

The results are reported in tables and diagrams. It a])]>ear8 that 
there are 2 maxima and 2 minima of frequency during the 7’day period, 
and at some stations 3. 

The results show tilso “that all over the world the days of the period 
ou which the maximum fretpieacy of barometric minima occurs at any 

> Weid Ann., 1893, p. 409 ; 18*4, pp. 209, 334. 

“Bihang K. vet. Akad. Handlingar, 15 (1889), No. 9, p. 15. Ofversight K. vet. Akad. 
Fiirdhandl., 1889, No. 9, p. .553. 

^Kpt. on the Scientific Kesults of the Voyage of H. M. S. Challenger ; Phys.and 
Chem., 2 (1889). 

Umer. Jour. Soi., 1894, Mar. j Amer. Met. Jour., 11 (1895), p. 376 (E. S* R., 6 , p* 096). 
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station tend to remain the same at that station daring succeeding years.’’ 
Bata from adjacent stations indicate *^that the days of maximum fre- 
quency occurred first at higher latitudes and at western stations, indi- 
cating that the periodicity was connected with barometric waves which 
swept from the poles toward the equator and from west to east, or in 
other words, from the northwest.” 

An examination of tlie data for the different seasons of the year 
makes it apparent that there is a tendency for the days of maximum 
frequency to remain llie san»e tliroiighoiit tlie year, but the.re is consid- 
erable irregularity in this resj)ect. With 1 or 2 minor e\(*eption8, the 
greatest fre(iuen(*y of barometric maxima appears to be about lialfway 
between the barometric minima. 

aseei tain to what extent the period would show itself in short 
intervals, the i>eriods were separated info groups of 11 periods occui)y- 
ing about 11 weeks eaeli and tlie barometer observations taken o times 
a day at lUuc Hill ()bsi*rvatory were averaged for eaeh <S hours of the 
period from 181H) to These data show that the ehief minimum 

remained persistent on the seventh day, while the secondary minimum 
shifted from the beginning of the fourth day in winter to the end of 
the second day in summer, and toward the end of summer showed a 
double minimum, one on tin* se(*ond and the other on the fourth day. 
In autumn and early winter the minima are again on the fourth and 
seventh day, thus showing that during the short intervals the lowest 
pressure occurred on the same days of tlH‘ period as the greatest fre- 
queney of barometric minima during the IP years' observation. An 
examination of temperature observatiou show s that the greatest plus 
departures I oeeurj on the third and sixth day, or about one day pre- 
ceding the lowest minimum barometrii* pressures, with tlie extremes of 
the temperature and pressure departures on the sixth and seventh day, 
respectively.” 

The inqiortauee of this work in WH'^atUer forecasting is suggested by 
the fact that the results already obtained make it “jmssible to say that 
in all parts of the world barometric minima will be from 10 to 2P per 
cent more fre(|uent on certain days than on certain otlier days, pro- 
vided the interval taken is sutUeiently long. It is also possible to say 
that certain days w ill average colder than other da>s. 1 tliink even 
this information w^ould prove of value to certain industries, and 1 have 
an abiding faith that it is only the beginning of the sideiice of weather 
forecasting which is yet to come.” 

The principal results of the last high ascension of the balloon 
Aerophile. March 22, 1896, (1. JIkkmites and (I. Besan^on {Compt. 
Kend.j (lS96)j Ao. /.s pp, 8//>, cS.>o). — The ascension was begun at 
11.8P a. m. in a clear air. The balloon rose very rapidly (5 to P meters per 
second), attaining a maximum height of 14,000 meters. The minimum 
temperature recorded w^as — i\ The tempe^rature at the surface of 
the earth was 0. The fall in temperature was therefore for each 
182 meters. 
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Meteozologloal racord«, Xap9-X895 (JlUnaiB $ta,^ BtU, 
ord of the maximum, minimum, and average monthly temperature and of the 
monthly and yearly rainfall is given. Tlie maximum temperature for the whole 
period was 99PF, (in August, 1891 and 1894) and the ininimuui — 21*^ (in January, 
1894). The average rainfall for the period was 31.10 in. 

Meteorological observations at Massachusetts Hatch Station, January* 
March, 1896 , L. Metcalf, C. A. Kin<», and .T. li. Bartlett {MasBachunetU HeUch 
Sta, MeU Bale. Sft, .S7>, and tS7, pp. 4 vach). — These hullotiiis iiudude notes on the 
weather and the usual summaries of observations at tho meteorological observatory 
of the station. 

Observations, K. V. Kki>/jk {Miehtgan sta. Upt, 7Sf)4, pp. iU-lil). — A record of 
daily observations on sunshine, n sninmury of readings dnring8yearH of Ihe temper- 
ature of the water in a river running through tlie college groiiinls, and the usual 
detailed dail.N and monthly summaries of observations on air pressure, temperature, 
humidity, wind movement, precipitation, etc. 

Meteorological observations at Pennsylvania Station, IV. S. Rw^kki ser ( 
sglvania Sfa. Upt. JSOi.pp, — Tlie nieti‘orological work of the sta- 

tiou in 1894 was ‘^merely a eontiuiiutioii of the nork of preceding years, ineludiiig 
the observations usniilly called for by the Tin ted Ntatf‘s Weather Bureau, upon 
atmospheiii* conditions, and also observatioiiN upon soil temperature at various 
depths, and the daily duration of sunshine.” (K. S. K., tl, p. 701.) Monthly siimma* 
ries of observations are given in the body of the report, and the detailed rt'cord in 
an appendix. 

Statistics of State Weather Services, (>. L. I'asski ( V. S. Dvpi. Agr., Wfaiher 
Bureau, pp. IJ ). — ‘‘The entire doinaiii <»f the Tnited States, with the exception of 
Alaska, is now covered by organi/ed State or Territorial serviei's under the joint 
control of the National Wi^ather Service and the n*8pective States and TiMTitories 
The complete SNstein at present ineliules about 3, tKX) observing stations at which the 
ordinary elements of the weath<*r are regularly recorded, and published from mouth 
to month.” The pamphlet gives the main facts, in condensed lorni, relating to the 
organization, history, and publications ot the various State Weather Services. 

Climate and Health, W. L, M<><»rl and W. F. K. Fiiillii's ( r. N. Dept, Agr,, 
JVeather Bureau, VUmate and J/tallh, / ( \oe. J, pp. charts d, pp. iVJS2, 

cliarta dO; 4, pp, S3-207, chart» JO; .T, pp, 1(/9-14d, eharta Jt; 0, pp. 147-174, vharis 1$), — 
These numbers eon tain the usual monthly Hummaries of cliinatoloiric, morbidity, and 
mortality reports, with inajm and charts showing tlie prinei]»al features of theae 
reports ilnring the perioils «-over<*d. Jii adililion to these summaries with their 
accompanying explanations, Nos. 2 and 3 contain short notes on meteorology and 
thepnblie health, and Nos. i and 5 on progress in medical elimatology. The eliiiia- 
tologic statistics aie taken from reports of the regular stations of the Weather 
Bureau, and the morbidity and moiiaIit> statisties from speeial reports eoutributed 
by physicians and liealtli oflicers directly to the Weather Bureau. 

Meteorological conditions in Denmark, 1894 -’ 95 , V. Willai mk-Jaiitzbn 
(Tidisttkr, Landbkon,, 15 i^ldVO), pp, 195-^21 i). 


SOILS. 

Concerning the significance of plant and soil analysis in esti- 
mating the quality of soUs, Z. .Tani szowski (Inauij. DU. Leipzig, 
lf<H,5,pp. <10; aim. in Hot. Venthl. Iteihefte, 0 {}HH0), No. 1, pp. 76, 77).— 
From the results of exi)eriineuts carried out in the government of I'lock 
in Poland in the aatuuin of 189.‘1 the following conclusions are drawn : 

The analysis of the grain grown on soil well snpT>lied with all fertiliz- 
iug constituents showh little diilerenuo in the percentages of euchiiigre* 
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dient. The application of a constituent on a soil in which it 

is deficient resulted in an increase of this constituent in the plants but 
this effe<;t was masked by the simultaneous application of other fer- 
tilizing constituents. For instance, the aj)plication of jdiosplioric acid 
to a soil deficient in that element \^as followed by a considerable 
increase of phospln>ric acid in the grain grown on the soil, ])rovided 
the a]>plication of ])liosph()ric aci<l was not accoini)anied by liberal 
manuring with nitrogen. The analysis of the jdaiit may, therefore, be 
mislemling, since a low idiosphoric acid c.ontent, for instance, may be 
due not to the deficiency of that element in the soil, but to an excess of 
nitrogen or ))otash. It may be assumed, however, that when the addi- 
tion of any fertilizing constituent does not increase the percentage of 
that Kiibvstaii<*e in the plant the s<»il <*ontains a sutlicient amount of that 
constituent, and rirr r^rsa. 

riant analysis is a ])erfectly reliable mean.s of determining the fer- 
tilizer requirements of soils only w hen made in connection with field 
experiimmts w ith fertilizers. In many cases, however, such analysis 
may give valuable indieatit)ns without fertilizer exi)eriments. When, 
for instance, a given constituent is found in the plant in maximum 
quantity it is safe to assume that this element is not deficient in the 
soil, and if the constituent is found in minimum amount the indurations 
are that this constituent is either <leficient in the soil or is assoeiated 
wdth an excess of the other constituents. 

Nitrification in soils, H. livuui and A. Stutzkr {CentbL Bali, and 
Par. AU(f.^ pi. /). — In experiments with 

organisms derived from soils it was observed that in all cultures in wiiicli 
ammonia salts were oxidized to nitrit<‘s there w^as found a coecus-like 
organism w hich showed a close resemblance to Winogradsky’s Xifro- 
S07)ias europaa. Jt was impossible, howexer, to secure jiure cultures 
of this organism hy means of silicic acid plates. 

Observations on impure cultures in nniH‘ral meilia showed that there 
was a difiereriee in oxidizing j>ower in organisms derived from different 
sources, tiiere being o classes from (Jerinany and 1 from Africa thus 
distinguished. 

An organism which formed nitrates was isolated from a samxde of 
soil obtained from Nortbeim. This organism appeared to be identical 
with that isolated by Winogradsky from Ouito soil. It fiourished on 
organic food — nutrient gelatin— -but in this medium it did not oxidize 
nitrites, and when tiansterred to a mineral me<lium it api>eared to 
have lost the oxidizing ])ow'er, for only in oiiee instance w^as any nitrate 
formed, 

Oomparative ex]>eriuieiits with thi^ nitric organism derived from 
soils in different localities, show’ed no essential difference in physio- 
logical action. 

Cultures in which the nitrous and nitric ferments w ere mixed showed 
the same reactions which o<*cur in soils, namely, that ammonia salts 
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were converted directly into nitrates without the intermediate former 
tion of nitrites. 

The soil of the Lancaster County, Pennsylvania, limestone belt 
in its relation to tobacco culture, W. Fhear {l^ennaylvania 8ta. 
Bpt lS9i, pp, map ph. .y, dyms. J2 ). — This article 

includes a general discussion of the functions of soils with relation to 
plant growth, brief descrijitions of the more important tobacco-produc- 
ing regions of the world, and idiysical and ehemical examinations of 
the soil of the plats at Donegal and liocky Spring, Lancaster (bounty, 
on which evperimoiits with tobacco are in jirogress. The jdiysical and 
climatj<i studies were <*arrjed out with the codjicration of M. Whitney, 
of this Department. 

*‘The plan involved (1) llio inechnnical analysis of the soils of Itocky Hpriug 
and Donegal; ‘ (2) the study of the ineteorologiral conditions during the growth of 
the crop; (a) the rainfall: (/>) the atinonpheric temperature; (c) the radiation of 
heat from the earth; (d) the teini)cratnrc of the soil; ) tlie moisture of the soil. 
The mechanical analysis of the soil was carried on by the method know^n as 
Osborne’s beaker method.^’ 

For ])nrpos(‘s of <*onii)arison the results obtained in these studies 
are ac(‘om])ani<‘d by those furnished by similar studies of typical 
tobacco soils of Massachusetts ( Ilattield), Connecticut (Hartford and 
Pocpionock), and Nortli (/arolina (Craiiville), and of wheat soils of 
Maryland (Frederick and Hagerstown valleys), (Classifying these soils 
according to the i>roportiou of the ditlereut sized ])arti<*les whieli they 
contain, the following rough grou])iug is obtained; 

*^(1) Those composed chictly of medium, fine, ami vi»r> fine snud: The good 
tobacco soil <if (iraiiMlle (’onnt.\, North Carolina; the “plains” land, East Hart- 
ford, C’onnccticnt ; tln^ soil ut I’oquomx k, (’onnectn nt 

*‘{2) TIio.se cUiedy composivl of ver\ fine s.ind and silt • The Podunk soil, Connec- 
ticut; the interior (•raiiMlle County soil, Nortli Carolimi; the Hattield soil, Maasa- 
chnsetts, and the P(»eky Spring soil, PennsyU ania ; the last-named soil is more 
largely comjiosed of silt, the others of tine sand. 

**{2) Those composed ell led \ of ver> fine silt and clay ; Tlic tobacco soils of l>mie- 
gal and Jdtit/, Lancaster (’onnty, Penns>l\ania, and the heavy wheat soils of Fred- 
erick and Hagerstow u, Mari land. The latter soils eonsiderahly exi'ced the Lancaster 
County soils in the jiorcentage of clay.” 

The soil temiierature observations arc very incomplete, but indicate 
tlmttlie Hocky Spring (Pennsylvania) soil ismoie favorable, as regards 
temperature, to the growth of tobjw‘co than that of Connecticut (Poquo* 
noek), the daily range being less. 

As regards average percentage of soil moisture, the various soils for 
which data are coinjiiled may lie grouped as follows; 

^^From lb.r> to 22 per cent, South Decrhcld and Hatfield, Mass.; from 14,5 to 17 
jicr <eiit, Donegal, South (rranhy, Fast Hartford, and Kocky Spring; from 0.5 to 
11.5 per cent, Cana, Windsor, Bloomfield, and Saxon ; 7.5 }>er cent, Poquonock, both 
soils. . . . 

^ To these were added samples of soil from Lititz, also in the liineatone belt. 
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^'Considering simply tbe variations in soil moisture from June 17 to July 7; the 
following group is indicated: Ten to 13 per cent. South Deerdeld andKocky Spring; 
7 to 8«5 per cent, South Granby, Hatfield, Cana ; 3.5 to fi per cent, Donegal, Blooni> 
field, Windsor, Saxon; 1.5 to 2.5 ]>er cent. East Hartford and the Poquonook soils. 

''Considering the whole season, the grouping of these localities for which we 
have data would be: Eighteen to 19 per cent, Uoeky Spring; H..5 to 10 percent, 
East Hartford, Bloomfield, Donegal; 5 to 7 per cent, Windsor and Poquonock. 

"The Rocky Spring soil is seen to hesubjeel to wide variations in the percentage 
of moisture at <Ufferent <lateH, and the tobacco growing upon i< would probably suf- 
fer somewhat in texture beeanse of the ine(|uality in this highly influential condi- 
tion of growth. • 

"The Donegal soil is, however, n<»t ditferent in this respect from a number of the 
best tobacco soils of the Connecticut Valley." 

Ah Sachs haw shown, the ainoiint of water which a soil contains is 
not always an exact index of the (juantity which it will yield to the 
plant. Olay’S ainl humus soils yield u]) a much smaller proportion of 
their water to jdants than vsand. 

"If is entirely jiossi hie, fioni these fids, thatouing to the fineness of its pores and 
its light weight, the I)on<‘gaI Miil nia\, despite its much larger percentage of water, 
yield little more to the tobacco crop growing upon it than docs the soil at Poquonock.^’ 

Determinations of the water-holding eai>aeity of the 2 Pennsylvania 
soils give tb<* following results: lh)cky 8])ring surface soil, per cent; 
subsoil, 45 ])er cent; Donegal surface soil, 50 jier cent; subsoil, 52 per 
cent. 

Tlie amounts of wattT w Inch th(‘ soils absorbed from a saturated atmos- 
phere in 24 hours at about KIM', were: lloeky Spring soil, percent; 
subsoil, 5.01) ])er cent: Donegal soil, 5.25 p<*r cent; subsoil, 5 per cent. 

(3hemical analyses by J. A. Fries and M. E. McDonnell of the Penn- 
sylvania soils, using the ‘‘oHicial method,*’ supplemented by" the Dyer 
citric-aei<l extraction method, are reporte^l with vsiinilar analyses of 
other typical toliacco soils, as follows: 

Verceniagt vomponition of iohavvo soHh (air-dry). 
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“The Donesal sarfooe soil is deepnr than that at Booky Spring, the aabseil tn riu) 
former case sho-wing at nearly all important points as great fertility as the sui^toe 
soil. At Kooky Spring the surface noil was much richer than the sabsoll in the more 
important plant foods 

**The humns content of the Rocky Spring soil was as great fas that of the Donegal 
soil] down to the true subsoil [but this contained only a little more than half as much 
humus as the surface soilj. 

‘‘The nitrogen supply at Rocky Spring was probably as high if not higher than 
that of the surface soil at Donegal, but in the subsoil it maintained a similar relation 
to tbo humus and was, therefore, only half as great as in the Donegal subsoil. . . . 

^^As the mechanical analyses woirid indicate, the insoluble matter (sand, etc.) is 
several per cent higher in the Rock> S]»nng soil. 

“As to the matter soluble iii hydrochloric acid, the soils are very similar as regards 
their content in iron, alumina, manganese, and potash; the Rocky Sjiring soil con- 
tains much more magnesia— over one-half more than the Donegal soil — more soda, 
and somewhat more phos]>horic acid, particularly in the upper din. of soil, where 
the phosphoric a<‘id tends to accumulate; on the other hand, the soil of the latter 
locality is one-half richer in lime and consideraM.v richer in sulphuric acid and 
soluble silica. 

“Water extracts show tlie Rocky Spring soil to contain 3 to 5 times as much sol- 
uble sulphates, hut barely oiie-twentieth as much chlorin as that of Dtmegal. 

“The citric acid extiacts indicate that the Donegal soil has from D.'S to 6 times as 
much readily available potash as the Rock.\ Spring soil, hut that the surface soil of 
the latter has 3 times as iiiueh available phosphoric acid as the Donegal surfa<*e soil. 
This is verj interesting in view of the general belief, (j noted last year, that the soil 
about Rocky Spring is not nearly as responsive to treatment \\ ith ])hosphiitic ferti- 
lizers as that near Donegal 

A comparison of the results of analyses of a number of typical 
tobacco soils, including those of the Chernoziom district of Russia, of 
Sumatra, Java, (Juba, Ibazil, Massachusetts, (/ounecticut, and North 
Carolina leads to the conclusion that, ‘‘des])ite the general iinpressiou 
that the best tobacco is grown only upon soil rich in organic matter, 
provided a ])ropor soil texture and plant food supi»ly be otherwise 
secured — a proviso shown by n^peated experience to be entirely possi- 
ble — ^the tobacco crop is practically independent of the iireseiuje of 
natural humus in the soil.’^ 

These analyses further indicate that the inferior (piality of the tobacco 
grown in certain clayey soils is not duo to the oxid of iron which they 
contain. 

Summarizing briefly, it is claimed that ‘‘the results of these investi- 
gations show the I^aneaster County soils to be of a heavier, more clayey 
type than the best wrapper-leaf soils of other districts and to be some- 
what more moist than the average of such soils. So far as examined, 
however, they are not (*ooler, but warmer and more eciuable in tempera- 
ture. In fertility they are not conspicuously lacking, being, as a whole, 
rather rich than poor; nor do injurious constituents appear in excessive 
proportion.” 

The agricultural possibilities of Douglas County and North- 
west Wisconsin, F. H. KiN(i ( Wisconsin Sfa. liul 43^ pp, figs. 
5 ). — This is a re))ort of the results of a 5 days^ study of the soils of this 
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i^icm during July, 1894, 8uppleineutecl by facts and data gathered 
by other observers applicable to the region, with recommendations 
and saggestious concerning the clearing of the land, the management 
of the soil, suitable crops, etc. 

Four strongly contrasted tyx>es of soil are found here: (1) A heavy 
red clay, (2) a light clay loam, (.S) a sandy loam shading into a sandy 
soil, and (4) a swamp or humus soil. The origin, characteristics, sulapt- 
abilities, and inanageineiit of each ai*e discussed, coinj>iled chemical 
analyses of the iirst being given. Notes and tabulated data are also 
given on the water supply and eliniate of the region. The results of 
observati(»ns of the teinpenature of the soil on 7 ditlerent days iu July 
and August at dei»ths of 1, 2, and 3 ft. showed — 

‘Mhat there i.s an apineciahle thon^li not lai^e <litt’erenre between the temperatures 
of the Boil ill the Superior cliKtriel and those at. MadiHon ami at Oslilvosh. Even as 
far Bouth as Freehold, New .Ioihon, where soil teiiiperaturcss weie taken on An^riist 
18, the soil was there only about H F. warmer than at Poplar lb day» earlier. So 
far, therefore, as the temperature ot* the soil is eom'erned, at least for the Hiimiuer 
seasoti, the agrieultural prospects id* the Sii]»©rior district are favorable.*’ 

Hawaiian soils, W. Maxweli. and J. T. Ckaweev {Rpfs. Hawaiian 
jExpt. Sta, and hah.^ /XV. >, pp, .7-//^). — The general ehanicteristics of 
Hawaiian soils are discussed and the averages of analyses of 45 sam- 
ples of soil from sugar plantations on the different islands of the 
Hawaiian group are n^ported as follows: 

JierfKje vom position of liaivaiian soils. 
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. 3UH 

. .06 
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These soils are divided into 2 classes, (1) Makai soils, or those of tbe 
lowlands, and (2) Manka soils, or those of the uplands. The variations 
in the chemical composition and mechanical <*ondition of these classes 
are shown iu the following table: 


The vomposilion and mechanical condition of Hawaiian soils of different classes. 
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Water a^pply oonaidered pdnolpally ttom a sanitary standpoint, W. P. MaaOB 

(Kew Vot'k: John Wiley 4 ’’ SonSf 1890), 

Phosphoric acid in ferruginous soils, (."arw^. {hid, Lait,^ St {1896), iVo. SO, pp, SOS, 
S04), ^ 

Bare fallow, P. P. PEiiltiiiAiN {Ann, Agron,, SJ {1890), No. 0,pp. SS7-S6S), 

Report of marsh culture experiments during 1894, 0. G. V.aamiTY (Kgl, handU 
Akad, Hand I, hdskr., .iO {1896), pp. Si- 15). 

On the cultivation of high marshes, T. Weatii ( Land man sUade, S8 {1895), pp, 7<S‘^- 
790), 

Observations on soil temperature and moisture, W. S. Sweei'skh {PennHylvania 
Sta. Jipf. 1894, pp. ,‘Un-S5S). — A roc oril is givc*n(»r tndaily ohsrrviitioiis at the Htation 
during 1894, with tberiii()inet(‘rs at deptliH ol from Mo 21 in. 


PERTILIZERS. 

Are nitrates indispensable to the growth of plants? (). Pitsph 

aiid»L VON Haakst {Ijondtr, Vern, Stai,, ih So, /->, pjK 857- 

370 ). — ThiM is a continnatioii of previous (*\periinentsJ The soil used in 
the experiiiK'iits was s<(‘rilized and freed from nitrates. In 1802 wheat 
was grown in such soil eontaining 0.105 per cent (»f nitrogen without 
addition of nitrogen, and in the same soil with addition of amounts of 
ammonium siilplnde (‘orresponding to 1.05 gm, and 0.55 gm. of nitrogen 
and of sodium nitrate (nrnishing 1.05 gm. of nitrogen. With the larger 
amount of ammonium sulpliate tlie total .\ield, grain and straw, was 
less than wlien no nitrogen was applied, and with tli(‘ smaller amount 
about the same, while with nitrate tlie yield was laigely increased, in 
similar experiments in 1805 wdth oats the nitrate again demonstrated its 
superiority to the aniim)ninm salts. The <‘IVeet of the ammonium sub 
])liate was considerably in<*ioa>ed by th(‘ atidition of potassium and 
sodium clilorid, tlie yiidd being iiraetieally the same with tlie larger and 
smaller amounts of ammonium sulphate. 

The assimilation of potash insoluble in hydrochloric acid, but 
separated out by hydrofluoric acid (iiVr. 5</row. Tjo^roin^ 4 
No, 4^ jq), 380-888 ). — Investigations b> a number of e\])erimenV‘rs are 
reported to show that soils (especially sands) which yield only traces of 
liotash on digestion with liy drochlorie acid, but considerable amounts 
when treated with hydwitliiorie acid, may ]m)duce as good crops of 
potatoes, oats, and other jdants wdth a fertilizer lai^king in ]>otash as 
wdth one containing this* element. The results in general indicate that 
certain jilaiits are capable of utilizing soil jiotash wdiicb is insolul>le in 
hydrochloric acid. 

The absorbent power for water which some fertilizers give to 
soil, N. Passeuini (iSfaz. Sprr. Afjr. {1H98), No, n\pp.721-782} 

ahs. in Chrm. Genihi, ISHO, /, No, LH, p. 0<J1 ), — (ilass dishes containing 
100 gni. of soil, and having a sii]»erticial area of 55.17 sq, cm,, were 
used in these experiments. One series of dislies received no fertilizing 


^ Landw. Vers. Stat., 42 (1892), p. 1 et seq. 
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ataterin], another 1 gm, of nitrate of soda per dish, a third 1 gm. of 
'monocalcinm phosphate, a fourth 1 gni. of jiiuriate of potash* The 
soil used contained 10.9 per cent of particles larger than 5 mm. in diam< 
eter, 4.9 per cent larger than 1 mm., and 84.2 per cent line earth. The 
fine earth contained hygroscopic water 1.85 i)er cent, organic and 
volatile matt(‘r .H.32 i)er Cent, siliceous matter 83.8;i per cent, carbon- 
ate of lime 0.32 per cent, (‘lay 10.33 per cent, uudetenniued and lost 
0.35 per cent. The dishes were exposed to the elements, but protected 
from the introduetion of all Ibreign substances except water and gases, 
from June 27 to August 28, 1894, weighings being made twice each 
day. The lesiilts show that the amount of hygroscopic moisture 
absorbed or given <41“ by the soil <i(‘i)ends iiriiicipally upon the tem- 
perature and the humidity of the air, but that it may be materially 
affected by the f(‘rtilizer applied to the soil. Tsitrate of soda almost 
always increased th<‘ water absorb<*d by the soil, while muriate of pot- 
ash seemed to ha\(‘ little clfe(‘t. and mono<‘aleium idiospliatc none at 
all. It is snggestt‘d that muriate of potash might be more effective in 
Ihis regard on soils rich in lime, and tliat the siipei‘phos])hate of com- 
merce, which contains both snljihate of ealeium and free sulphuric 
acid, might materially increase the absorbent power of soil for water. 

In a seeond exiieriment, extending from August 30 to September 4, 
to comimre sulphal(‘ of ammonia and nitrate of soda, the results indi- 
cate that sulphate of ammonia is without marked eti'eet upon the 
absorbent properties of the soil. 

The best preservatives for liquid manures, Van IOk’MEngen 
(Ztsvhr, l\fUinzeuly(iitk,^ (l Vo. /, M ), — From eoniparative 

tests of the etfeetivemess of <*austi<* lime, limewater, ehlorid of lime, 
carbolic acid, ereolin, and sulj)liit(‘s and sulphates (of eop]>er and zinc) 
in preventing tlu^ grouth of the organisms uhich produee destriu*tiv’e 
fermentations in manun‘, it is concluded that zinc suliihate is best 
suited for use as a manure ])reservati^e ^^hen both e(*onomyaiid effect- 
iveness are considered. Th(‘ sulphites weie slightly more efieetive 
than the sulphates, but their e\peii'Ni\eness ])reeliides tlieir general use. 

The agricultural value of bone meal {MuHsachmiita Hatch Sta. 
Jinl, 5V5, — This is a summary by (\ Wellington, prineipally of 

the results of pot experiments by Wagner' at Darmstadt, Germany, 
daring three yeais, on ebiy soil, with rye and clover, and by Stedek 
and Miireker^at Halle, Germany, during lour years, on sandy and loam 
soils containing variable amounts of phosphoric acid, with barley, rye, 
mustard, vetch and oats, and peas. The data are given in consider- 
able detail, and ‘‘are believed to offer sufficient proof of the following 
statements:” 

*'(1) Tlio superior value wliirli has hitherto been accorded to uiidissolved hone 
meal as a fertilizer is due solely to the nitrogen which it contains. 

Glie rationellc Diinguiig, Darinatadt, 1891. 

’Ueber die Phosphorsuure Wirkiing der Kuochenmehle, Pcrlin, 1895. 



940 


KXVmxmVT BTAtlCW BECOBD. 


*^(2) XJodisBolved bone meal as a phosphate fertilizer is no more valuable thah 
are the raw mineral phosphates. 

**(S) Hereafter it must bo classed with the latter rather than with high-^rade 
phoH 2 )hates containing available pltospboric acid. 

“(4) As a phosphate fertilizer it yields no better results than mineral phosphates, 
whether tried alone or with finper 2 >liosphate, on loams or sandy soils, on soils rich or 
very poor in phosphoric acid, whether with grains or ^ith tiimips, mustard, or other 
cruciferous plants, either in the first or in suc(‘ecding crops. 

“(5) The various kinds of bone meal show no essential difierence in these results, 

‘^(6) The best form in which to apply hone meal is as ‘dissolved bone meal/ Le,, 
mixed with (>0-degreo sulphuric acid, at the rate of 20 per cent for raw and 40 per 
cent for glue»frec hone meal. 

**(7) For stocking land with a supply of phosphoiic acid, ^dissolved hone meaV 
is better adapted than is snperpliosphatc.*’ 

Inspection of fertilizers in Maine, W. U. Jokdan, J. M. liART- 

I. ETT, and L. Tl. Mkurilf (Maine Sta, liuL 2^^ 2(1 s(r.,pp, 20). — Notes 
on the work of the feitilizer control in Maine and on valuation of fer- 
tilizers, with tabulated analyses of S8 samples of fertilizers examined 
during ISO/), nulletin 18 of the station (E. 8. It., 7, }>. Ill) gave the 
results of iuialys<‘s of inanufa<‘turers’ samides examijied during this 
year. The present bulletin is devoted almost entirtdy to analyses of 
samides selected b\ a station rejuesentative at ditferent ])oints in the 
State from goods \\lii(‘li wtu'e oflered for sale. A summary of the 
results of analyses of 7u brands is given as follows: 

'*(1) The averagcH for nitrogoii arc: (inaranty, l.fHl i)er cent; man u fact iircFa sam- 
ple, 2,14 j)er cent; station sample, 2.0U per cent. Kor a\ailal)l6 jdiosplioric acid the 
averages aie: (luarantx, 7.84 ])ei cent; immnfacturcr’H sample, f>.()r> per cent; station 
sample, 8.58 per cent. For potash: (Guaranty. per cent; mumifjM’turer'H sample, 
3.60 per cent; station sam])le, 3. 12 per < ent. 

“(2) 111 the 57 bramls the station .sample, as cornjiared with the mnnufactureFs 
sample, was in nitrogen ])racticall.> the same 23 times, poorer 22 times, and better 
12 times; in available pboH])horic acid, ]»ractically the same II times, poorer 31 times, 
and better 12 times; in potash, practically the same 16 times. ]>oorcr24 times, and 
better 17 times. 

‘*(3) Comparing the station sample with the minimum guarant.v, the station sam- 
ple was, ill nitrogen, practically the same 27 times, ]>oorcr 0 times, better 21 times; 
in available pbospboru' acid, practically the same 20 times, pooiei 7 times, better 30 
times; in potash, jiractically the same 17 times, poorer 11 times, and bettor 20 times.’’ 

As a ruh*, the fertilizers sold in th(‘ State were well up to the mini- 
mum guaranty. 

Analyses of fertilizers, K. B. Vookhees, L. A. Tookhees, and 

J. P. Street (.Yew fJerney Bah 113.^ pp, 72 ). — This bulletin gives 
discussion and data relating to trade values of fertilizing ingredients 
in 1895 and the average cost per pound of fertilizing (jonstituents, and 
analyses and valuations of 57G samides of fertilizing materials, includ- 
ing factory-mixed and home-mixed fertilizers, nitrate of soda, dried 
blood, drie<l and ground fish, hoof meal, tankage, bone, acid phosphate, 
muriate of potash, suljdiate of potash, kainit, and wood ashes, 

‘‘The average comp<i8ition, selling price, and commercial valuation per ton of all 
the brands of mixed fertilizers examined in 1891, 1892, 1893, 1894, and 1895, as well 
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m tile peeoentage difiefence between valaettou and eelling price, or the chargee for 
mixing, bagging, and celling^ are shown in the following tabulation: 

* Compositiotif selling pricey and valuation of mixed fertilizers. 
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**[An exaiiiinatiuu of the home inixtnrert shows that] j)luiJt-foofl, costing the 
farmer $28.(12 j>er ton when mixed at home, is wtirth at station viiluation $81.()8, and 
costs on the a\erago in coniinereial mixtures $12.12. 

**The home mixtures examined represent the ]»ureliase of over 1,000 tons. At the 
rate hero iiidieated there has Imhoi a saving of $1 l,r>C0, eertainly a good return for 
cash payments instead of eredit, for selecting mat^Tials high-grade and suited to the 
needs of the soil and plant, instead of Imyiiig hit or miss, and for using tlie regular 
labor of the farm in nuxiiig instead of paying otheis \\ ho do the w{»rk no better. 

The food of crops and how to apply it, ('. M. Airman {London: i'inion iS' tb., 
Ltd,, pp, SS). — ‘^Tliis lUtle M'ork is intended as a gni<ie to the elementary ]>rin- 

ciplesiuvolv ed in tlio ajiplieation of teitiliz^Ts. It does not in any sense claim to be 
a treatise on the subject of manure'' and maybe rogardi'd as forming an introductory 
text-hook to the authors manual on Olaiiures and Manuring.’ It is hojied that the 
elementary facts of agricultural chemistry necessary for an intelligent comprehen- 
sion of the subject are stated in such a wa\ that readers una<M|iiaintccl with natural 
Bcleuco will have n<» ditiieulty in mastering them. In tlio hope that the book may 
prove itself to be suitable for use in rural scUo<ds where agricultural seience is taught, 
a number of quest ions have been added as an appendix.” The book is divided into 12 
chapters as follows: Sources of plant Ibod; h<Kv plants feed ; tlie nature and func- 
tion of fertilizers; farmxard manure ami sewage; guano; nitrate of soda, sulphate 
of ammonia, ami other nitrogenous fertilizers; bones; sujMU'pliosjibate and miinu-al 
phosphates; potash fertilizers; indirect manures; the < ompositioii and application 
of fertilizers, and the manuring of the eoniuioii farm crops. 

Analyses of commercial fertilizers, 11. .1. WuKin.im, lb L. IlARrwKLL, and 
C. L. Haiwjent Island Sta. Hul, .U, pp.,^^»*-S7 ). — Analyses and \ ablations of 10 

samples of fertilizers are reporti'd, with explanatory notes and a tabular statement 
sboMnng the number of complete fei tilizeis analyzed during r> > ears { 18i)l~’0r)) and the 
agrt‘ement of the analyses witli the guaranties. 

Home-mixed fertilizers, 11. J. Wiikri.er and lb L. IIaktukri. {Lhodv Island Sta, 
Buh S4,pp, — This is a summary of the results of tlie experience of progressive 

farmers in homo mixing, Mith a discussion of the preparation and use of home-mixed 
fertilizers under the following heads: Opinions in relation to the advantages of 
home mixing; how to buy chemicals and other fertilizer stock; how to mix fer- 
tilizers; the cost of mixing; can the farmer mix in a satisfactory mannerf how shall 
the special needs of soils be determined? tests for acidity; test with beets and lime; 
practical tost for a iletlciency of potash, phosjihoric acid, and nitrogen; in relation 
to special fertilizers for special crops; fertilizer formulas for various crops; on the 
eifeot of wood ashes as a fertilizer and the supplementary constituents xvhieh should 
bo used in connection with them ; seaweed and the sn jiplcmentary fertilizers which it 
toquires; and barnyard manure and the supplementary fertilizora which it requires. 

Macomber’s machine for the home mixing of fertilizers, V. O, Flaug {Mode 
JektttdlSta, Bui, oJ,pp. i).— Au jibictiuted dcscriptiou is given of 
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a contriYExioe devised hj E. O. Maeomber, of rortsmootb, Hbodo Island, and need 
by bim with perfect satisfaction for 4 years in tlie home mixing of fertilizers* By 
ito use chemicals and fertilizers of \ arioiis kinds are thoroughly mixed at a cost 
abont 50 cts. per ton. Fine ground bone and othei dusty materials can be perfectly 
mixed without raising clouds of dust» as is the case in mixing them with shovels on 
the ham floor.^^ The mixer is a re\ olving octagonal cbnin-liko box, capable of mix- 
ing 500 lbs. of fertilizer in each charge, and requiring 1 men tor its operation. 

The disposal of night soil, J. W. Lkai'iifu (Indian Jr/?*,, (1890)^ No, 6’, pp, 

171, 17?), 

Effect of food on the bacteiia content of cow dung, WOTHurcK and vonPrru- 
DKNKErcii (Jahr, Molkeiei-ScJiHle liufti, JS*U ; uhs, ni MihhZtg,, j'T(mYM), No, 5, p, 70). 

Variations in the composition of apatites, A. Carnoi (Com pi. lUnd., 122 (1890), 
No. 24, pp. 1377-^1 ISO). 

On the composition of Thomas slag and the determination of its agricultural 
value (Ngl. Landt. Akad. Uandl. Tidsli , >7 pp. ih-77). 

Danish cooperative fertilizer experiments during 1895, K. Hansen (Land- 
mandnUadej 29 (lS9h), pp. 81-91). 

Fertilizer experiments at European agricultural experiment stations, P. 
Hellsiriim (lipi. rUuna Agh Innt , Vpmla {Sn(dni) ; 1891, pp, 110-172). 

On the control and sale of artificial fertilizeis in Euiopean countries, P. Hell- 
si kom (Jlpt. VUuna A gl. Inst., /V9 , Vpsala (Sutdin) ; 1st)1,pp. ^3-110). 

Examination of fertilizers during 1895 at Alnaip agricultuial laboratory, M. 
Weibull (Tidskr. Landiman, 1} (1S91»)} PP* 107-lh9), 


FIELD CROPS. 

Suggestions in reference to systematic methods of manuring, 

E. B. YooRHEr.s (AV/r fJerHey i^Uus. ItuL III, pp, o\ /, 0-1 1 ). — A suuimary 
is given of the result.s of over 150 eoiiperative held fertilizer experiiuents 
carried on by th(' station, nearly every <Mniiity in the State having one 
or more. 

Corn (pp. 3, 4). — In 9 out of 13 exjierinients the largest yields of com 
were with superpliosphate and potash used or in oombiriation. 

The cost of the increased yields with bain\ard manure made its use 
less profitable than cominendal fertilizers. 

Oats (x). 4). — In (> experiments with oats on sods of medium fertility 
the application of phos])horic acid and nitrogen were very beneficial. 

Wheat and rye (p, 4). — In 11 expeiiments x>ho8phonc acid and nitro- 
gen gave best l esults. 

Potatoes (p, A). — Decided benefits were received from both commer- 
cial fertilizers and barnyard manure. Of the diftereut forms of imtash 
the muriate appeared to exert the greatest infiuenc^on the yield, while 
with the sulidiate the yield was nearly as great and the (juality imxiroved. 
The results with complete fertilizers were more iirotitable than with 
either minerals alone or yard manure, though nitrogen was especially 
useful only on soils of medium fertility. 

The author gives, in conclusion, some practical suggestions in detail 
on how to ])urchase and use barnyard and commercial manures in con- 
nection with diifereut rotations, so that the soil may produce good crops 
and at the same time increase in fertility. 
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Fertiliser esrperiments on com, oats, wheat, and grass, H. J. 

Waxeks and E, H* Hess {Pennsi/lvania ^Hta, Ppi. 1894j pp* 258-^81^ 
dgtnB. 3j chart 1), — TIiIh is a coiitiruiatiou of work published in the 
Animal Ee]>ort of the Station for 1803 (E. S. Ji., (>, p. 720). Three 
4-year rotations with wheat, clover and timothy, corn, and oats were 
complete<l in 1804, and the results are reported. Tabulated data are 
given for 12 years, showing the yield J^ere of the different i)lats, 
the effect of different eombinations and different amounts of fertilizers, 
and the valuation per acre with the differeni lertilizixs of the corn 
(ears and stover), wheat (grain and straw), oats (grain and straw), and 
the grass. The results an' show n graphically by charts and a diagram. 
To show the a\erag(' results ol tin' \arioiis fertilizers ujmn the 4 crops 
considered, the yields ar(‘, (Mlculated to their money value, the average 
pi ice for each crop for the 12 ;years being used. 

The author’s (‘oncliisions may b(‘ summari/ed as follows: The apxdi- 
cation of phosphori<* acid lias in every instance, w hether used singly, 
mixed with one other ingiedient, or as a comxdcte fertilizer, produced 
an increased 3 ield; and this ax)]»eared to be the element most needed by 
the soil. Only a very sliglit increase was obtained from the use of 
nitrogen or ])otash, except wlien ai>]>lied w ith phosxdioric acid. Nitro- 
gen as nitrate gave larg(‘r returns than when used in organie form or 
ill sulphate of ammonia. Twenty four xiounds of nitrogen was the most 
[irolitable aiiiouiit to apjily, either alone or in eombinat ion with other 
leitilizer iiigiedieiits. The fields Irom tlie apiilication of barnyard 
manure were less than fioin a moderate applieation of a complete fer- 
tilizer. The incieasc in ;viehl from the use of lime, ground limestone, 
or gyx)sum was \ery slight. 

Fertilizer, culture, and variety experiments with com, lu J. 

Ekdding (ti^coiv/m Siit. Puh pp. ;7;->7V). 

Sytiop8i8,~^A <*ontinuati<)ii ot woik of eiusissumiujin/ed umlortho iollowing 

heads: Foitih/«T c\penin(*nts, dHuwhiig, lenidual oiUm 1 of lertili/ei'^, vaiiety 
tests, luothodH of liai Nesting, aual,^^e^^ ol dilTeient i)aits of tlu‘ torn i>laut, aud 
testn ot shredding ina<*hine. 

These exxieriiiients are in eontinnation of work imblislied in Bulletins 
23 and 27 of the station (E. S. K., ff, r>2(J, 883). Tlie rainfall for the 
season is tabulated and the weather conditions noted. 

Fertilizer experiments (iij). 357-30d). — The basal mixture consisted of 
312 lbs. of aeid xdiosphate, 18.72 lbs. of muriate ot* potash, 208 lbs. 
cotton-seed meal, and 30.4 lbs. nitrate of soda, and cost $4.70 x><^^*dcre. 

The largest yield cost 54.5 cts. x>er bushel in the first and 40,9 cts.iu 
the second trial. The eouelusions agree with those of previous years 
that it is not exx)ediont to rely on commercial fertilizers for corn, 
but that this crop shoukl follow a well fertilized cotton crop. 

DeiOHfieling^ (pp. 300-308). — This is in continuation of work xmblished 
in Bulletin 23 of the station (E. S, E., 0, i). 520). Alternate rows 
were detasseled; the perfect rows yielded 0.80 bu. per acre more than 
the detasseled rows. 
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Benidml effect offertilistets (pp. 368, 369),— This waste test theeflSect 
on corn of a fertilizer applied in ditfhrent amounts on the preceding 
crop of cotton. The results were unsatisfactory. 

Variety test (pp. 369-372). — Of 15 varieties tested the highest yield, 
45.55 bu. per acre, was produced by Shaw linj)roved and Higgins. The 
highest yield iii an average of 4 years among 5 varieties was given by 
Shaw Improved (34.22 bn, per acre). 

Methods of harvestmg (pp. 372-374,379). — On a plat 168 feet long, 52 
rows, fertilized and cultivated alike, were harvested as follows: Oue- 
third was left standing till the ears were dry; from one-third the blades 
were pulled August 20, and weiglied when dry; one-third was cut and 
shocked August 20. 

The results are tabulated. The yield of shelled corn was 34.2 bu. i)er 
acre from all 3 methods of harvesting. The total value of i)roduct8 is 
given as $26.(>9 from harvesting entire stalks, $20.66 from harvesting 
ears and blades, and $17.10 from ears only. No difficulty was expe- 
rienced in curing the corn in shock. 

Analysis and feeding mine of different parts of the earn plant (pp. 
374-378). — At the time of harvesting the croj), August 20, 5 average 
plants were selected for analysis. The following table gives the divi- 
sions of the plant, the i)er cent eaidi division is of the whole plant in 
air-dry condition, and the food constituents and ash found in eacdi divi- 
sion. The butts are that ])art of the stalks beknv the ear; the top 
stalks that part of the stalks between the ear and the tassel. 


Partji of 


Butts 

Top stalk H 

Blacles from biitta 

HImIoh from t4>ps . 

Shnck» 

TasHols 

Grain ^ 

Cobs ^ 


JvahfHis of pari H of the corn plant. 


Shan^ of 1 
'wlioU* 1 
]ilaiit I 

1 1 

Water. ] 

1 

BS 1 
2 1 
w b 

(’riule 
filler 1 

('riule 
' fat 

1 

free 

1 extract. | 

1 Ash. 

I*et cent 

iVr nf. 

/Vi cent 

Per ctnt 

J’et cent 

Per cent , , 

Per cent. 

24 14 

18 76 

2. 12 

26 36 

1 1 09 

40, 64 

3.03 

5 14 

20 14 

4 86 

24 TO 

1.12 

46.67 ! 

2 61 

6 1« 

21 r> 

6 14 

2r> 38 

0 IK) 

43 28 

a. 16 

:t. «5 

19 62 

6 20 

21 73 

1 04 

47.31 

4. 10 

11 13 

17 20 

4 27 

20. ir» 

1.00 

44. 86 

3.22 


19 31 

r. 31 

30 10 

0 87 

39, 30 

5.11 

38. 77 

10 HO 

10.20 

2. 20 

4 90 

60.80 

1.60 

9.69 1 

1 JO. 70 

2 40 

30.10 

0. 50 

54.00 

1.40 


1 Analysis of E. HT Jonkiim. 


Calculations are given of the total yield jier acue of the dilferent 
parts of the corn plant, and the total digestible matter therein, on the 
basis of 40 bu. of shelled corn per atjre. 

tihredding machine (p. 378), — A shredding machine was tried at the 
station with satisfactory results ; the shreclded fodder was readily eaten 
by the stock. 

Corn experiments, 1895, E. Davenport and W. J. Fbaseb {IIU- 
nois Sta. BnL 44.^, pp. 163--179). 

%noi>«i«.—Experiment8 are reported on (1) tewt of varieties, (2) time of planting, 
(3) thickness of planting, (4) continuous crox>ping rs. rotation, and (5) rate of 
growth. The results of these and previous experimenls at the station favor (1) 
medium maturing varieties, (2) neither early nor late planting, f3) planting 5 
kernels in a hill rather than less, and (4) rotation of crops. 

The experiments in 1895 were in continuation of those reported in 
Bulletin 37 of the station (E. S. li., 6, p. 980), and were conducted tm m 
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deep, rich prairie soil The coru was planted in hills 3 ft. 8 in. apart 
each way. A meterological summary for the years i889-W, inclusive, 
and tabulated data for each experiment are given. 

Tent of varieties (pp. 103-173, 179). — Tliis trial test of 81 varieties 
occupied 100 fortieth -acre plats, 80 ]dats having been in corn the pre- 
vious year aiul 20 in wheat. The plats wito fall-plowed and well har- 
rowed before planting. 

One variety, ])lanted on 13 different ])lats scattered throughout the 
trial area, ranged from early to late, and in yield from 45.8 to 100.8 bu. 
per acre. The authors say ‘4t will not do to credit all [the] varia- 
tions in yield to varietal differences ... so unaccountable are these 
extreme variations in yield that it seems necessary to resort to system- 
atic duplication ... to give anyiliing like a just comparison for a 
single season. ... It is therefore only after a long series of years and 
from plantings in a variety of plats that anything like a true compari- 
son can be establislied.’’ 

Usually inediuin maturing varieties have given slightly the highest 
average yield; but in 1895 tiie liighest average was from the late sorts. 

Time of plant um (pp. 173-175, J79). — Xine plantings of the same 
variety of corn were made one week apart between April 22 and June 
17. Medium plantings gave highest yields. 

Thickness of planting {])}). 175, 17(), 179). — Plantings at succevssive 
dates were thinned to 4 rates of seeding, 2, 3, 4, and 5 kernels to 
the hill Thicker plantings gave the higher yields with smaller ears 
and more nubbins; for all varieties about 11 ]>er cent of the stalks 
were usually barren; but this varied greatly with both variety and 
season. With maximum jields there are generallj about 10,000 ears 
per acre. 

Rotation experiment (pp. 170-179). — Corn grown continuously, with 
and without manure, was compared with corn in rotation with oats, and 
with oats and clov er. 

Tlie yield of corn on uninamireil land decreased in rotation with corn 
and to a less degree in rotation with oats. Land under a rotation con- 
taining <‘lover gives decidedly su])erior yields. No effect was observed 
from commercial fertilizers. 

Bale of growth (p. 178), — This is to a considerable degree independ- 
ent of the temperature and dependent upon the stage of development 
which the corn ])lant has reached. 

Lucern in Argentina and England, 11. (inisox and W. Fubam 
{Indian Agr.,21 [1890), No. 3, pp. 8j), — In Argentina lucern, or 

alfalla, is grown both for hay and pasture. In the province of Buenos 
Ayres nearly every “ Estancla’^ (stock-breeding estate) has its field of 
10 to 40 acres of ulfalfa. The land is plowed, cross-harrowed, and 
3284— No. 11 4 
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sown tritli 26 to 36 lbs. of seed per acre. Sowing in antnmn, spring 
(which begins September 24), and midsummer is practiced. The crop 
is cut 4 or 3 times each year, and the total hay crop from it averages 
from 6 to 10 tons per acre. The first cutting is generally gathered by 
the end of November, and the limt by the end of March or beginning 
of April. These alfalfa fields last a long time. Fields 30 years old are 
known, still well covered and yielding a good cro]). 

In the provinces of llnenos Ayres, Santa Pe, and part of (’ordoba 
the soil is a rich, black lo.am of great depth. Here the alfalfa follows 
wheat and is pastured. 

''With regard to tlie possible extent of land capable of carrying Incem for grazing 
purposes, it is di/lii ult to establish the limit. Alfjilfa has done equally well in the 
rich, deep soil of Santa tV and the sandy, loose earth of the Pampas formation which 
lieginn in Cordoba. 

'*It is to be found thriving in the far West in Mendo/a and San J^uis, and experi- 
ments in the south of the piovince of Ibienos A.\re8 June heen attended with suc- 
cess. ... I lune found it to gr<iw well in latitude 3() It* 37^ S. . . . The /one where, 
hy reason of the conditions of soil and climate, alfalfa, can be permanently laid 
down, embraces an art‘a of not much less than 150,000 s<|. miles.^’ 

Exi)ortiiig ulfalfii liay lias become a business of considerable impor- 
tance. In the province of Santa Fe the roots of alfalfa have been 
found at a depth of 40 ft. The greatest enemy of alfalfa is the inigra* 
tory locust. 

In England, in the course of 10 years, 1885-^95, the area of cultivation 
of alfalfa has extended from 13,754 acres to 23,853 acres. This is 
mainly in the eastern and south central parts of England, 

Oat culture, K. 3. KEDDiNU(f7c()rf/m Sfa, BuL — Ten 

acres, manured with 200 lbs. acid phos}diatc, 50 lbs, muriate of potash, 
and 400 lbs. <*otton-seed meal jicr a<*re, were sown to oats in OctolwT and 
November. This sowing was killed by frost. During the last wecR in 
February the iiiece was resown to the ‘'Burt,’^ an early rapid growing 
variety of oats, hhirly in April the crop was fertilized with 50 lbs. 
of nitrate of soda per acie, except one-tenth acre in one of the best 
acres of tbe field. This tenth fiere yielded at the rate of 42 bu. jKn* 
acre, and the adjacent tenths of an imto yielded 00 bu., a gain of 18 
bu. in favor of the nitrated portions. 

The whole })iece averaged 40 bu, per acre. 

Some cultural direc.tions for onts are given in which fall or winter 
sowing is recommended in preference t-o spring sowing, on laud fertil- 
ized with a complete manure. 

Experiments with oats, 1888-1895, E. Davenpotit and W, J. 
Fraser (THinoin Sta, BiB. il, pp. — This is a continuation of 

work published in Bulletin No. 34 of the station (E. S, K., 6, p. 408). 
For the years 1888 to 1895 notes and tabulated data are given on the 
quantity of seed jier acre between 1 and 4 bu., the time of sowing 
between March 14 and May 10, on tbe depth of sowing between 1 and 6 
in., on broadcast drill sowing, and on a test of 28 varieties. 



FIBILD CROPa 


947 


Tbesatbots give tbe following sammary of results: 

Within reasonable limits thickness of seeding has little iniluenee upon yield, 
with a preference decided though slight in favor of 2i bu. per acre. 

<<From different thickness of seeding the >ield of grain and its weight per bushel 
are <iuite independent of the weight of straw. 

^‘The most favorable time for sowing is the very last of March, with a tendency 
favoring an earlier date. 

Vields of grain and straw from 8«*eding8 at different dates tinctuate more nearly 
together than do those from diilerent rates of seeding. 

** Com]>aratively shallow seeding is n<*cc8sary. 

^'Mavimnrn yields may be had with medium aa eights of straw. 

^*The low yields of the si^ason of 1895 are due to tlio remarkably dry season.^^ 

Variety tests of oats, II. »1. Waters and K. H. Hess [PennHylvania 
Sta, Rpt 189 Jy lyp, — In 1804 10 varieties of oats were grown 

on duplicate twentieth-acre jdats. The yields of grain and straw and 
the weight per struck bushel for tlie years 1888 to 1894 inclusive are 
tabulated. The liighesi average yields were given by Japan, Baltic 
White, liiiproved American, and (rerman,all having produced an aver- 
age of over 40 bu. per acre. 

Variety tests of potatoes, 11. .1. Waters and E. H. Hess {Penmyh 
vanln Sin. Rpt. 189 iy pp, 'J9 i ). — This is a eontinuatioii of work ]mb- 
lished ill the Annual Keport of the Station for 1893 (K. 8. U., 0, 
p. 722). Ill 1894 1(> varieties of potatoc^s were grown, in rows 42 in. 
apart, pieces 12 in. in tlie row. <4ean, shallow, and level culture was 
practiced. The yields tabulated are for the years 1889 to 1894 inclusive. 

The higlu'st avorag<‘ yields were given by Stone-Koad No, 2, Early 
Puritan, Eeu Harrison, Burpee Superior, and (Ireen Mountain. 

Saltbushes, J. (1. Smith (V. K Dept. Af/r., Die. of Ayrontolayy Circ. 
3y pp. V). — The Australian saltbushes {Atriplex semihaccata and 

A. Itptoearpa) and Winter fat” or sweet sage [Eurotia hinata) are lig- 
ured and a general statement given of the practical value of saltbushes. 
There arc over 30 ditfereiit kinds of American saltbushes. In dry sea- 
sons and during severe winters they supplement the native grasses. 
They are natives of the arid and semiarid uplands and grow where 
better forage plants will not, and they should be preserved from extinc- 
tion. Foreign varieties should be introduced with (»aution. 

Fertilizer experiments on tobacco, W. Frear {Pcnmyleania Sta. 
Bpt. 189iy pp. 109-189). 

Size of leaves of cured crop (pp. 174-176). — Tabulateil data are given 
for the length and breadth of the cured leaves grown with different 
applications of fertilizers. The leaves grown at Kocky Spring were 10 
I>er cent larger than those grown at Donegal. 

Sweated tobacco (])p. 176-185). — Tabulated data are given for loss in 
sweating, weight of leaves, and proiK)rtion of rib, and for thickness of 
leaves. 

The average loss in sweating at Donegal was 10.47 per cent, and at 
Bocky Spring 12.82 per cent. Tobacco growni with stable manure lost 
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more than any other; that grown with the carbonates of potash and 
magnesia lost more than that with sulphates. 

The thinnest leaves grew on the unfertilized plats. 

Duration of glow (pp. 185-188). — “The test was made upon the selected 
wrappers already examined as to thickness and density. The di ied leaf 
was touched with a glowing cigar tip, and the time elapsing till the 
running sjiark died out was noted. The results reported are the avei age 
of 5 such tests ui)on the tobac^co from ea(*h plat.’’ Tabulated data are 
given. There was no distinctive ditterence between the results from 
tobacco grown with diiferent <*ommercial fertilizers. 

Experiminisfor (p]). 188, ISO). — This is a report of jirogress, since 
the results from the cured crop had not been obtained. The idan of 
oiieration was the same as in 18J>3, except that sulphate of ammonia was 
used instead of nitrate of soda as a substitute for half the cotton seed 
meal. 

Experiments on the curing of tobacco, W. Freak and J . 11 alky 
{EvnuHiflvania Stu. Upi, J8!)i,pp, — A general tlisciis- 

sion of the manner of curing tobacco is given, in which the different 
processes used in this and foreign countries are revi(*w"ed. 

Air-vuring process with whole sfalhs and with separate lea res (pp, 
208-218). — This trial was conducted in an old fashioned tobacco shed 
50 by 00 ft., 15 ft. to the plate. It w'as ventilated by \ertical shutters 
on 2 sides, by large doors at one end, and by the o])enings between the 
shrunken siding. The floor of this shed w as carefully <*leared of all 
scraps of tobacco and limed. August 28, when the middle leaves wwe 
mature, one fourth acre of tobacco, harvested on the stalk and slightly 
wiltejl, was hung in the shed on 1-foot laths IS to 21 in. ajiart, 7 stalks to 
a lath. The laths were phwed in 5 horizontal tiers, whicli were a little 
over a foot apart. • 

At the same time the riiiened lower and middh‘ leaves from another 
fourth-acre were brok<*n from the stalks, brought to the shed, and 
strung upon the wires of the Snow lath. During the whole period 
daily observations of the temperature and humidity were made on the 
east and w^^st sides and on the lloor of the shed, and a continuous 
record of the temperature among the curing leaves w as kejit by a self- 
recording thermoniefer. The meteorological and other data are tabu 
lated. Ill the shed the temiierature ranged from 41 to 88''^ F. and the 
humidity from 5(1 to 100"^, the humidity as a rule being below that 
outside. 

^*Tlie leaf began to yellow in 00 UourH after the curing begun, beginning at 
the tips Jiml borderH and gradually woiking up toward the midrib and base of the 
leaf. Uy tbo time tbo body of the leaf had attained the ytdlow color, the tips and 
borders bad begun to turn brown; thia browning wjwi accompanied by a ourliug 
and <lrvingof the tij) and edges. Dining tbia stage of the proceee, while the leaf 
was sweating, the tempcratnie ranged from 70 to 7rr , and the relative humidity 
increased from 70 to 88 per <*eTit. . . . 'fhe browning of thfi web of the leaf pro- 
gressed slowly and was not completed until the twenty-third day of the curing.’’ 
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The whole process of curinj? required 40 days. Similar observations 
were also made at Lititz and llocky Spring. Among the leaves har- 
vested separately ‘Hhe first yellowing appeared after 413 hours. The 
borders and tips of the leaves were yellow in 60 hours. The lirst trace 
of brown ap])eared after 00 hours. The web of the leaf was cured in 
16 days and the rib of the leaves frrst introduced into tlie curing shed 
20 days hiter, nuiking thc^ total period required for the cure 36 days.’’ 

The loss of weight was 77.33 per cent with the whole stalk and 84.51 
with the leaves cured sej)arately. 

The ^Snotr pmmv (pp. 218-230). — The nnj)ateuted lath invented by 
Mr. 8iiow, and which gave the nanu* to the process, consists of a stick 
4 to 4^ ft. long, with a rectangular cross section and with wires project- 
ing on oi)posite sides, eacli long enough to hold about 3 leaves, 70 
leaves to the lath. Tlic slicd should be tiglit, with ventilators that 
may be opened at will, and with furnaces for healing. The liarvesHng 
of the one fonrtli acr<‘ set apait for this process began .Viignst 27; the 
ripest or bottom Ieav<‘s from each stalk, not cveeeding 3 or <>, were 
removed, ])laced in baskets, and eariied to tho barn. The laths when 
filled were jdaeed lOA in. apart. Heat was snpidied artificially and 
regulated according to the outside temperature and the condition of 
the curing lea’s es. Tabulated data are given : The av erag(‘ of 3 days’ 
observations at 4 p. lu., taken in the front, middle, and rear of the barn, 
lower tier, and in th(* se(*oiid tier bat'k, give the following tein])eratnre 
aveiages: Front, 104.2^; middle, 161.4"; baek, 106.6''; second tier, 
103"’. The toba<*co over tlie ovens and over the drum receiv^ed, there- 
fore, the greatest amount of lumt.” 

The time recjiiircHl for first yellowing was 22 liours; for lirst brown- 
ing, 24 lionrs; for development of toba<*eo odor, 60 lionrs; for coirqdete 
earing of leaf tissue, 18 hours; for eoinplete drying of rib, .‘U lionrs; in 
all, 138 lionrs, or 6 davs and 1 f hours. 

‘*Tlio <*uriiiii: liaviug Imhmi cciuipletea, tin* lirrs were alloWiMl to g<» out ; 1?0 hours 
afterwards the temperatiiro w’as like that outside, and water w as sjirinkled ov(‘r tlio 
basement door. Tlie next da\ the leaves were leady to liaiidle, were tak* u down, 
sorted, and made uj» into hands. 

*‘Thc total eiiiing o]>eratioii, ineludin;* the tilliug <d‘ the barn ami the removal and 
sorting of the leaf, oeeupied only 0 days.” 

Modi fied Snow prorras (pp. 230-234). — In this process the temperature 
was not allowed to go abov^e 100"^ F., the beginning of tlie rise was 
gradual and the draft through the barn greatly increased. 1\y acci- 
dent smoke escaped into the building, and the fires were draw’ii for 18 
hours. By this time the leaf was completely cured. This ]>roces8 
required 42 hours to the appearance of yelUiw spots; to aiipearanee 
of brown color, 28 hours; to development of tobacco odor, 24 hours; to 
end of sweating, 72 hours, and to completion of caring, 216 hours; in 
all, 382 liours, or 15 days and 22 liours. 

Cuban process (pp. 234-237). — Two trenches, 2 ft. deep, were dug 
in dry gi*ound, filled with hickory wood, and this set on fire at noon 
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September 3, and drawn at 3.30 p. m. The ashes and embers w^ 
removed and the trenches lined with a layer of green grass. They 
were then filled with Ilavana leaf— the ripened top leaves on the 
quarter acre devoted to the Snow process being used, together with 
some ripe seed leaf. The loaves were placed smoothly and closely. 
The filling was completed at 5 p. m. Over the top was placed a layer 
of ri])e meadow grass, building paper, and 0 to 8 in. of earth. The 
temperature in the trench, as shown by a garden thermometer, rose to 
over 1200 y.j and between 5 i>. m. Heiiteniber 3, and 4 ]>. in. September 
5, ranged from 03 to 104^ F. When the leaves were removed Septem- 
ber 5, 4 ]). m., they omitted an odor like decayed tomato vines, and 
gave od' considerable ammonia. Both faces of t he leaves were very 
wet. The sap ajipcarod to be lemoved from the leaf tissue, but not 
from the rib. Tlie loaf tissue was dark, translucent, and tongli. The 
leaves were dried in an ordinary shed, when they assumed a ]>iir[>Iish 
black tint. The loss in weight in drying by this process was 00,4 jier 
cent. 

Comparison of the srreral curing processes (pj). 237-257). — The first 
examination was made by exjierieneed toba(‘(‘() ])a<‘kers at the curing 
barn in October, at whieli time ‘^only the j)roduet of the 2 Snow proc- 
ess cures and some air cured leaf from an entirely different experiment 
were in condition for careful examination. . . . The t(»l)aeeo was found 
to be Avell cured and of excellent color,” but not fine. “The leaves 
were thick and ‘greasy,’ not thin, elastic, and silky as is required in 
high-grade wrajipers.” The tobacco cured by the usual process was 
better than the other; but no comparison was made of any single 
sample from the same jilat and cured by both imx'esses. 

Saftiples wwe also subinithxl to tobacco experts in New York; one 
considered the air cured sainj)le the best, two Ibo Snow (*ured, and 
one thought each best for particular uses. 

As to curing leaf alone rs. curing leaf on stalk, the .authors found 
that on the average 72.70 })er cent of the whole weight of the plant 
was leaf; and that the cured leaf constituted 15,8 per cent of the 
weight of the original leaf with the stalk-cured tobacco, and 14.4 i)er 
cent with the leaf cured; likewise the leaf tissue was 11,1 per cent iu 
the former and 10.3 per <jent iu the latter case. 

The authors con<;lndc tliat “ there is little difference in the losses of 
substance during curing by the 2 methods.” 

As to air curing r«. artificial heat,tlie authors say that the final 
thickness of the leaf seems to be dei)endent upon prior conditions of 
growth rather than upon the methods of curing. 

Tobacco cured by the “Cuban” process gave off no tobacco aroma 
when smoked; the taste was sharp and tarry, and the effect on all who 
tested it was nauseating. 

Experiments on the burning quality of tobacco, A. Scbehati 
(Jour, Landw.j 43 (1895), No, i,pp, 379^58 ), — The author reviews and 
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discufiBes the work of previoas experimenters. A namber of series of 
both pot and plat trials were made and tests of the burning quality 
of tobacco grown in these trials aud elsewhere were made, aggregating 
in number over 3,300. 

The method adoi>ted for determining the burning quality was to cut 
the tobacco leaf in two, crosswise, in the middle, and note tlie time of 
burning after lighting the whole cut edge of one-lialf in a gas jet. By 
means of a chronograi)h the duration of the glow was exactly deter- 
mined. The infiuen(*e of the variety of tobacco, the climate, weather, 
and soil, and of the different sorts, qualities, aud combinations of 
manures on the burning quality of tobacco are discussed in connection 
with the tabulated data given. 

The author concludes in part as follows: Nessler’s assertion that 
tobacco which contains more than 0.1 i)er cent of chlorin and at the 
same time less than 2.3 per cent of j>ot<ish does not burn well is not 
I)roven, nor that the burning qualify depends primarily on the content 
of chlorin or imtash. The burning quality vanes Avith the position of 
the leaf on the toba<To stalk, (he leaves growing in the center of the 
stem usually burning best. The variety also has eonsiderable iullii- 
ence. A moist climate and warm moist weatlu*r promote the burning 
quality wdiile drought hinders it. The physical properties of the soil 
have jirimarily an important influence, a warm, moist, fertile soil pro- 
du(‘ing the b(‘st burning tobacco under otlieiwvise e(pial conditions. 
Barnyard manure aiqilied m the spring is not as injurious to the burn- 
ing (juality of tobacco as many assert, aud gcMierally has little iiiiiuence. 
With a one-sided ai)plieatiou of nitrogen, sulphate of ammonia injuies 
the burning qualib\, wdiile nitrate of soda does not. JMiosplioric acid 
is generally not injurious to the burning (piality of tobacco, and potash 
manures have by no means the favorable effect that is generally 
believed; they are without effect in clay soils, and of greatest advan- 
tage in sandy soils. In soils ])oor in lime liming is esjiecialJy advanta- 
geous for the burning <piality of tobacco. 

Experiments with wheat, K. J>avenp<)kt and W. J. Fraskk {Illi- 
nois /S7u. Ih(L ii, />/>. 1 /7--/33). — Previous work in this line was published 
in Bulletin No. 31 of the station (E. S. lb, 0, p. 412). 

A meteorological record is given for the }ears 1SS8 to 1893 and notes 
and tabulated data during 4 years on th(‘ comparative wndglits of grain 
cut at diflerent stages of maturity and cured in the shade, in the sun, 
and with the heads separated from the straw; on wheat sown during 6 
years at the rate of 3 to 9 pecks per acre; on date of sowing between 
September 10 and October 8-13; on cooperative tests of fertilizers in 
southern Illinois, and on a test of 73 varieties. 

The authors give the following summary of results: 

^'Thero is a steady incroaso in dry matter up to the stage of full maturity, and 
curing in the shade has a slight advantage over drying iu the sun. 

^’Between 5 and 8 pecks of seed an acre there is little or no diii'eroaoe iu yield. 
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from September 10 to October 1 yield about equally; with a slight teud^ 
ency to favor September 20* In the best seasons tho later sowings give the highest 
yields. 

Barnyard manure is of great benefit upon the white clay soils of southern Illinois^ 
and in most instances notably betti^r than supt‘r])bosphate. 

*‘The variations in yiolil of a single variety on separate but neighboring plats are 
nearly as great as between difl’erent varieties. 

^^Trustworthy detorminations of yield are difficult to secure and can be had only 
after a long scries of years, or from duplicate plats upon land whose yirevions history 
is known.” 

Experiments with wheat and oats at Grignon in 1895, P. P. 

Dehi^kain [Amu Agron.y No. pp. .5i.W6V>).— The author 

says iu the introduction that the culture of whent iu France covers 
each year nearly 7,000,000 hectares (17,297,000 acres). The average 
production is only 10 to 17 hectolitroAS (18.4 to IO/m bu. per acre). 
Outside of the hot southern region the returns can be increased one- 
third. 

A meteorological snininary is given for the year ending October, 
1894. 

Wheat, ftize of kernclH for seed . — During several years F. Desprez bas 
selected the largest and the smallest grains of 5 varieties and sown 
them separately. From the grain produced, the largest kernels from 
the large ones were grown, and the smallest kernels trom the small 
ones, and so on. The tabulated revsults for the d years, 1893-’9.‘), show 
a large increase fr<un sowing the large kernels. 

Wheat, test of rarieties . — At (Irignon the scjuare-head varieties are 
sown and found to be well adapted. Two new square beads, a white 
and a red, and a number of other varieties were tried. The yields of 
plats are tabulated and discussed. Australian wheat gave the largest 
yield, 57.99 bu. per acre, foIlowe<l by Dattcll, 49.37 bu., and the S(juaro- 
liead varieties: Porion, 49.24 bn., 8cliolley, 45.80 bu. ; red, 4.3,87 bu., and 
wiiite, 39.85 bu. 

Mamiririff and place of wheat ui the rotation, — Square-bead Scholley 
sown after beets, manured, sown without manure, and without manure 
but with supplementary working of the soil, gave a yield of 11.04 
bn. per acre more than when grown after fodder corn with 22 tons of 
manure ])er a(Te, or without manure with a su]>i)leinentary working 
of the soil, or with a very moderate application of manure direct. The 
difference is attributed to the effect of the manure applied to the pre- 
vious crop and to tho place of wheat in the rotation; and preference is 
gi ven to sowing wheat after lieets that liave been manured ; after clover, 
with the additional application of manure, or after potatoes that have 
been manured. 

Oats, test of varieties . — Of the 2 varieties tried, Ligowo yielded 115.7 
bu. to 135.2 bu. per acre of grain and 2.54 to 2.85 tons of straw per 
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ftcre; Salines yielded 111.4 bo. of grain and 7.58 to 7.80 tons of straw 
per acre* 

Variety tests of wheat, H. J. Waters and E. If. Uess (Pennsyl 
vania JSfH, pp. 2hi^3--:200 ), — This is a continuation of work pub- 

lished in the Annual IieiK)i't of the Station for ISIKI (E. S. Ti., 6, pp, 710, 
719). On duplicate thirtieth-acre plats 41 varieties of winter wheat 
were tested in 1894. Tabulated data are ^>iven embracing* yields of 
grain and straw for all varieties, and weight j)er struck bushel of many 
varieties, for the years 1887 to 1801, inclusive*. The highest yields for 
1894 were given by U(*liable, Ontario Wonder, Ibidy, (hinada Wonder, 
Fulcaster, Valley, (lerimin Emperor, Extra Early Oakh*y, Royal Aus- 
tralian, Tlieiss Pool, Deit/, Fnltz, Xigger, Finley, Deitz I^ongberry Red, 
Egyptian, Tuscan Islainl, and Mediterranean, all of wlii(‘h yielded over 
30 bu. per acr e. 

During the ])ast .*> y<*ars 7 varieties have r(*tnrned an average* of more 
than 30 bn, p<‘r acre, viz: Reliable*, Valley, Fulcaster, Ontario Wonder, 
Deitz Lejngberry Re*d, Wyandotte Re‘d, and (hirrell Ib'olitie. 

Experiments with foreign wheats, H. F. Kedzik (AddnHH read 
before the Mieh if/an State Milters'' Assoeiatiouy Jau, 14, lSi)(>), — The 
author discusses tlie e|uestions how to raise the grades of Michigan 
\vhe*ats, wl»eatbre*e(ling, (*re)ss breeeling wh(‘ats in Australia, and how to 
determine the milling epialities of wheat, and epiotes the report of acom- 
inittee e)f the MiIIe*rs’ Associatiem on Ruela Festh winter wheat. Ten 
varie*ties e)f tbreign viieats (»btaineel through Mr. M. A. ('arledon, e)f this 
Department, and 2 pi ocureel fnmi (lermany by Director Smith, of the 
Michigan Station, ha\e bc(*n sown tor trial. 

The Rnda Pcsth winter wheat is spoken of as harder than the hard 
Fite of North Dakota; 20 bu. yielded 330 lbs. of patent flour, 440 lbs. 
clear, 8 lbs. of low gracb*, 3(> lbs. line middlings, 168 lbs. middlings, 177 
lbs. bran, and 40 lbs. s<‘n‘enings. As a rewsnlt of a baking test the flour 
W'as reported to be of a liigh(‘r standard than spring vheat patent. 

A table is given of the composition of 18 varieties of Michigan wheat 
and IT) of foreign wheat. 

The Poona experimental farm, J. W. AIollisox [Indian Agr,^ 21 
No. I^pp* n-lo ), — Variety tests were made with Indian, Ameri- 
can, and African sorghums, and teosinte. The hugest yield was given 
by Ameri(*.an sugar sorghum {Sorghnm saeeharafum)^ foWowed bj^Nilva 
Jowari {S. vnlgare)., Im])hee (S. saeeharattnn)^ and Sundia Jowari (<S. 
eernuus). The last is regarded as one of the best fodder croiis for that 
country. The author says that teosinte yields N\eH in a season of good 
rainfall, but the fodder is coarse and the stalks thick and woody. 

The wild forms of cotton {Oossypium stoel'sii)^ (0. arboretum)^ and 
((?. wightianum) ha^ c been under cultivation for 2 years with a view to 
improve them and io secure better <*ultivated varieties by crossing 
or by sports from the seed of the wild forms, I'he results so far are of 
no practical value. 
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In a trial of plows tlie turn-wrist plow was thought by the author to 
be best suited to the conditions of Indian agriculture* By this plow 
the furrows arc all turned in the same direction while plowing a field. 

Cawnpore experimental farm, F. E. Taylob {Indian 21 
{1896)^ No, J?, pp, 76-79 ). — This is a rojiort on a fertilizer experiment 
with Indian (5orn, a test of difierent varieties of cotton, an ex])eriment 
with mixed crops, a test of the vitality and ])rodnctiv e power of indigo 
seeds of difl'erent ages, and a fertilizer experiment with wheat. The 
American varieties of cotton, t'pland, (rcorgian, S. 15. Maxey, Jones 
Improved, and Shine Early Prolitic were grown with good results. 

Some culture experiments with winter barley, .1. Kriksson Landt, Akad. 
JTandl Tidskr., So (ic9%), pp. S7-i)1), 

In what stage of ripeness shall barley for brewing be harvested*? {Dent 
landw. PrrHsVy JS {/S9fl)y A’«. f>t, pp. 44'fj foO). — Tlie rrsnlts are gi\en, with talnilatod 
data, of experiments oarriiMl on itli 1 varieties ol l>ar]e.> by tlie experiiiUMit station 
and school for brewing at llerlin. Tlie barle> ^^nR harvested in tb<^ milk stage, yel- 
low rii>e, fully ripe, and dead lipe. The milk lipi' barlo> ^^!ls uniformly eousidered 
unsuitable for bre\\ iug, and the sellow ripe stood far boliind tlie fully ripo and the 
dead ripe. Itet^^een the latter two there A\aH liltle ditb^reiiee, allowing that the 
brewing value of barley increases with advancing rijicness. The varieties stood as 
follow '8 in the order of 3 ield of extrai t: (’heAaliei, Hanna, (loldthorpe, and 
Selchower. 

Crimson clover, J). O. Noursr {1 iujinia Sla. Bnh 4fj pp. tfS-717). — A popular 
article on crimson clover {Ti iJoVmm 'nicarnalnm)^ treating of the season for sowing, 
habits of growth, and value of < rimsou clover for silage and hay. 

Cotton culture, K. J. Kkddinii {(ieorffia Stt. Huh.lO, pp, — I'his is in jiart 

a reprint from Hulletin 27 of the station (K. S. K., b, p. K 8 t followed by some general 
cultural direetions. 

The fiber bearing plants of Florida, C. W. Pausoxs (AnHocialtd Pdihratf Land 
Dvpartmtnty Sarannnhy ]s:ij,pp. Ojj fitjH. 15,, pin. 5). — Popular descriptions are giv'en 
of Florida hemp (Affave tfimlnna), bovv-sirhig hemp (.S'uasernn’a spp.), wild ]>ineap- 
pie (Bronielia HpJrefttrh), xuneaiijile (Anana Kaltin). Florida jute ( Prena lohata), and 
ramie {Itochmvria nivea), and their adaptability to fiber nianufaetiiro. 

Practical manual for the culture of fodder plants, (*. and Tl. Dr.XAiPFR (Mannel 
pratique de culture fourraqhe. raris : J. It. Jiaillt re it //7.v, /rV.W, pp. S€9y figu. IttS ). — The 
prineijial topics treated of are the laying down ami niaiiitmiance of meadows; har- 
vesting, preservation, use, and food value ot forage jilauts; grasses, legumes, and 
other forage plants ; plants injurious to Yneadows; silage; and a scries of tables of 
interest in ceimoctiou w ilh fodder plants. 

The authors difler from recognized authorities in claiming lliat iiiaizc originated 
in the Levant instead of on the Western Oontiiiciit. 

Composition of certain forage plants — spurry, Lathyrus sylvestris, mint hay, 
R. (\ Kedzik (Mirhigun St a. It pi. Jyj4ypp. ] 41-135). — A reprint from Itulletin 101 of 
the station (K. S. R., 5, p. 782). 

Chemical-botanical analyses of hay from Ottenby (Sweden), A. Attkuiieiu} 
{Tidskr. Landimdn, 17 {189(1), pp. 149-l.i2). 

Manuring, especially of hops, J. 8 ciinkii»er (Jahresher. Ilopfenbaurereine TUice, 
1806: abs. in Chem. Zfg., 20 {1806), Ao. 4% llcperi., p. 157). 

Millet, A. A. (Jrozikr {Michigan Sta. Itpt. 1894, pp. 41S-420). — A special bulletin 
compiled from Bulletin No. 117 of the station (K. S. R., C, p. 713). 

Experiments with pulses, 0. Valdkr {Agl. Jour. N. S. ffa/cH, 7 {tSOll), No. 1, pp. 
41-43). — Notes arc given on chiek pea or gram (Cicer aHeUnum)y horse gram {DoHchoe 
hifioruB), square podded pea {Loine teiragonalobua), French beaus, lentils, DoUohos, 
tares or votohes, and Waguer’s Hat poa {Lathyrun eyheatria). 
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Potatoes^ L. R. Taft and R. J. Oobykll {MioUgan Sia. Mpt 1894^ pp, — 

A reprint from Ballctiu 108 of tbo etation (E. S. K., p. 208 ). 

Fertillaer tests with potatoes^ L. K. Taft and K. J. Oortislt. {Michigan Sia. 
apt 4894, pp. 844^846). A r<*print from Bulletin 108 of the station (E. S. R., 6, p. 208). 

Potato culture, J. F. l)T’CJ<iAU ( U. S. Depf. Agr,» Farmers* JUih $5, pp. 83, figs, 8, dgm, 
1), — This bulletin is largely devoted to coimiderations relating to the most proGtable 
amount of seed to ])lant. Among the toj»i(*s treated are soil and rotation, manuring, 
varieties, j»lanting, time to cut seed potatoes, change of seed, seed end vs, stem end, 
effect of sprouting, f|UJintity of sei'd per acre, size of se(‘d pieces, and seed tubers, use 
of small potatoes for ]>lanting, number of eyes and eight ]>or M‘t, number of cuttings 
and stalks ])or bill, distance between jdants, cullivation, niiilchiug, harvesting and 
storing, and 8econd-<*rop ]»otato<‘s. 

The potato in field and garden, W. .1. Maldhn {London : IVilliam A, May, 1893, 
pp. 817,figt<. lOjph. 17). — The aulln>r treats at length of the subject under the follow- 
ing gcmeral heads : (Vo]», soils, planting, manuring, seed, varieties, treatment during 
growth, diseases of the croji, digging and storing, cost and feeding value of the 
crop. Plant ing whole tuhcis that w ill pass through a 2-inch and not pass through a 
li-inch mesh in a 8ie\e is recommended. 

The starch content of potatoes and the sugar content of beets (Gard. Chron., 
Sir, 3, 19 (7.V%), Ko, 4!^', p. 76'S), 

Rice culture in southwestern Louisiana, 11. II. ('riin]>i>:RS (Svi. Amer., 74 (1896), 
J^o. pp, .,>S9 uwd figs. 3). — Itircctions are giAcu for the culture of rice. Loui- 

siana and South FaroHna arc the }jrincipal rice-jirodiicing States. A riee eutting 
machine in oj>eration, cyclone thresher, a warehouse, anti a pumping engine are fig- 
ured. 

Concerning the nitrogen content of sugai-beet leaves as influenced by vari- 
ous fertilizers, F. Ainrui (I'iHisvh, :iiin Itf (icbnrtstagc J. Kiihiiy 1893, pp, 323’-389; 
ahn. in Hot, ('enihl. Heihfiv, (> {t89h), Xo, 1, pp. 77, 7A’). — The autlit)r reports a num- 
ber of analyses to show that th<‘ cflbrts to improNo tln^ heet root ha\e btit slightly 
atlected the feeding tjualits , especially the nitrogenous constituents of the leaves, 
and that tlm use of ditferctit kinds t»f feitili/ers exerts no marked intluence upon the 
value of the tuow'us and le;nc> of sugai beets for fet-ding xnirjioscs. 

Culture experiments with sugai bq^ts on Gotland marsh soils, L. F. Nii. 80 N 
(Tidskr. Lnndtmiin, 17 (iSOh), pp, 89-9(1, 109-114, 147-133), 

Seedling sugar canes ( Irons, (^menshtnd AdUmoi, AW., / {iS's,), yo. 12, pp. 218 
and 81 i). 

Agiicultural chemistry of the sugar cane, T. L. I’nirsox (Jamaica Hot. Dept, 
Hut., n. S(^,, 3 {1S9(>}, So. 8, pp. 49-(,l). 

Investigations concerning the chemical physiology of sugar cane, F. A. F. C. 
Went {OnderznelAngi n omtrent chemiscfn pkgsiolotjie nm htl Snikerriet, Soerahaia: 11, 
van ingen, 1896, pp. 81, pis. 8; reprinted from Arvh. Java Snikerindistrie, 1896, Xo. 11), 

Tobacco experiments, W. FurMc and K. J. IIat.fy (Pcnnsylrania Sta, Hpt. 1894, 
pp, 78--88). — Reprint of Bulletin JiO of the station (K. S. R., 7, )>. 7G2). 

Composition of the grain and straw of wheat at different periods of ripening, 
R. C. Kkdzie (Michigan Sta. Hpt. 1894. pp. 182-lJ(t, dgms, ,:). — A rejirint ftrom Bulle- 
tin 101 of the station (K. R. S., 5, }>. 782). 

Useful Australian plants, J. 11. M.mufn (Agl. Gaz. S. S. Wales, 7 (1896), Xo. 4, 
pp. 193-193, pU, Notes on the spotted gum (Euealyplus ntaculaia) und Hooker's 
fesono grass (Sehedonorus hookerianus). 

Boonomic History of Virginia in the Seventeenth Century, V, A. Bitucs 
{Xcio York: Macmillan Co., 1896. Vol. J,pp. 631, map 1; rol. 11, pp. 647 ). — ^The 
author divides the history of the Virginia jieople in the I7th century into 7 parts: 
(1) Economic conditions, (2) social life, (2) religions cstablisliraeut and moral influ- 
ences, (1) education, (5) military regulations, (G) administration of justioe, and (7) 
political system. 

The present work is devotetl exclusively t«> the tirst liead. 
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In Its preparation the author has had accesa to a great masa of original manu- 
scripts which have never been used for the same general purpose before," including 
county records, State papers, British public records, otc., and the statements made 
are accompanied by copious footnotes and refmmcos to original documents. • 

Chapters 4~7, pi). 189'-48(), treating of agricultural dcveloi^ment from the founda- 
tion of the colony (1(107) to 1700, are of especial intorcHt in this eonueetion. 

The rapid growth of the tobacco industry in the <*ol<)ny despite legislative restric- 
tions and the sharp comj)ctition of the finer Spanish product in the European 
inarhets is strikingly brought out. The inferiority of the Virginia ]»roduct was due 
not only to the less favorable character of the soil and climate, hut also to the crude 
methods of culture and curing. Tln^se methods were very slowly improved. Kev- 
ertheless, tobacco became the staple product of the colony, and in fact largely 
served the purposes of curreuej. The culture of cereals was almost entirely neg- 
lected for that of tobacco, with the result in the earl.v history of the settlement tliat 
famines were frequent or the colonists had to depend upon sup{ili<*8 from the Indians. 
Frequent attempts were' made to correct this l»y legislation, hut as a rule with little 
result. However, as the country became more thickly settled and the land some- 
what exhausted h> the culture of tobacco, cereals and otlier crops were cultivated 
more extensively. I'tforts to produce eotton wore matlo the year of the founding of 
Jaincstow'ii, hut there is no indication tliat this crop was produced to any great 
extent in the ITtli century. Attempts to grow' w ino grapes, tliough assiduously made, 
were not attended with any gicnt success. With the coiipcratiou and approval of 
James I, silk culture was introdnci'd in the < olony and for a time si'ems to have been 
high!} 8iicc<‘ssful. Flax and heini> vveie successfully grown, hut the eolonists seem 
to have been averse to its cultuio and so it was gradually abandoned. The live 
stock brought ovtr hv the colonists multiplied rapidly, hut being allow'ed to range 
at will they soon became wild and degenerated. 

As usual ill a new' country' the most exhaustive systems of culture weio generally 
followM'd and almost no use was made of the natural manures. Although a few 
planters used the almiulant supplies of marl which w^ere at hand its general U84> in 
this region was delayed until the next century. 


HOETICULTUEE. 

Soil depletion in respect to the care of fruit trees, 1 . Bokkbts 
{New Tori' Cornell Hia, Jlnl. 103^ pp. 533-019^ ph, 3 ), — Tliis bulletin 
tabulates the results of experiments undertaken to determine, as far as 
possible, tlie amount of fertilizing ingredients taken i'rom the soil by 
young and old ai)]>le trees and tlieir fruit. 

In October the leaves were ])icked from a 13-y<‘ar-old Wagner apple 
tree, 1<S or 1^0 ft. high, and analyzed. The total weight was 33.18 lbs., 
consisting of wat^'r 13.92 lbs., and dry matter 17.29 lbs., or 52.02 per 
cent of the total \v(‘ig]it. Tlie dry matter was found to contain nitro- 
gen 1.85 i)er cent, phos}>horic a<*icl 0.48 i)er cent, and potash 1.7G per 
cent, or nitrogen 0.29 lb., phosphoric acid 0.08 lb., and potash 0.28 lb. 
The year after this analysis of the leaves tlie tree bore 6 bu. of apples. 
The average composition of the apples is given as water 85.3 per cent, 
nitrogen 0.13 per (*eiit, phosjdiovic acid 0.01 jier cent, and potash 0.19 
per cent. Assuming that for 5 years there would be borne 5 bu. of 
apples annually, that in the next 5 years 10 bu. annually, and for the 
succeeding 10 years 15 bu., the following table shows the estimated 
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amount of nitrogen, phosphoric acid, and imtash that would be taken 
from the soil in 20 years by an acre of apple trees set 35 ft. apart, or a 
total of 35 trees : 


Fertilizing materials taken from the soil in 20 years hy an acre of apple trees. 


T^^itrogen 

PhoHpUoric acid 
PotuHb 


A]>pleH. 


J^oonds. 

«0 

:J8. 

72 K. I 


Leaves. 


rounds. 
450 75 
12G 00 
441 . 00 


Value. 


$143. 30 
11 50 
52. 63 


Total value. 


207.43 


Tho valiH‘ of tlie 1‘ortiJizin^? ingredients is <*.()inpiite(l at nitrogen 15 
ets., phosphoric aeid 7 ets., and [lotash 4.5 cts. ])er pound. 

The amount of fertilizing ingredients removed from the soil by wheat 
is comjiared witli thi* amount removed by ajiple trees, showing that in 
20 years an acre of apple trees will remove $S7 worth more of fertiliz- 
ing materials than will an aere of wheat. 

An old tree of th(‘ variety Heek-no-further, practically past bearing, 
was weighed and analyzed. The composition was as follows: 


('omposition of leaveSf twigs, limhs, trunk, and roots of an old apple tree. 


Ti.tul 


Loaves 232 02 

TwijLlH (1894 jjrowtlj) 200 70 

Tvt lus (1895 irrow tin 171 70 

Limits aiul trunk 3, 972. .'»(» 

Koots H 4 i* 50 


W att r 

l)r\ 
nuittt 1 


Phos 
pboi ic 
and. 

Potash. 

i'inntds 

/ oonds. 

Poundg 

Pounds 

l*onmts 

laO 51 

92 51 

0 90 

0 37 

1.32 

1 ;o 70 

1 U> 00 

1 15 

. .if) 

.80 

HH 08 

02 

80 

31 

.07 

1 C» 5 (» 53 

2 U 5 97 

5 10 

1.99 

5 16 

424 87 

nr» (.5 

. 92 

42 

.92 


The value of tlie fertilizing ingredients per tree and per acre of 35 
trees is shown below : 


Fertilizing tngndtenls of apple trees. 


Value. 


Per Per acre. 


Nitntjron .$1.30 $47.60 

Phosphoric' aeid .24 8 40 

Potash .40 14.00 

Total 2 00 ToToO 


Based on these figunvs, the importam^e of siqiplying sntlieient and 
suitable fertilizers to restore the fertilizing mat (‘rials taken by the trees 
is insisted upon, and tl^e value of eonstant manuring of orchards is 
urged, 

A thrifty young tre(‘ of ea(di of 0 varieties of apples, pears, peaches, 
and plums was analyzed, the tops and roots being analyzed separately# 
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Tbe following table shows the amount and value of fertilizing oonstit* 
nents removed from the soil by an acre of S-year-old nuj’sery trees: 

Fei'tllizing constituents removed hy an aci'c of J-year-old trees, * 



1 Apples. 

PeiirB. 1 

Poaeliog. j 

Plums. 


Pouuds. 

I Value j 

PouimIm. ' Value. i 

rottmls. 

VoJiio. 

Poutuls. 

Voluo. 

Kitro/Es«n 

29.07 

1 

no 

1 

24.8.3 $3 73 , 

22. 42 

$3 30 

19.75 i 

$2.96 

riiosphont' ocirt 

10.18 i 

.71 j 

[ 7 8.1 . 64 1 

:> 42 

.38 

4.42 1 

.81 

Potash 

19.73 

.89 1 

13 33 1 00 

1 1. 75 

. 53 

i 11. 50 1 

.62 

Total 

58.93 ^ 

1 5.00 

1 1 

45.99 1 4.87 1 

39. 59 

1 

4.27 1 

1 1 

1 35.67 

1 *3. 79 


The result shows that nursery stock removes from the soil but a small 
amount of fertilizing; materials as compared witli that taken by other 
crops, such as corn. The usual failure to raise nursery stuck with success 
continuously on the same land is believed to b(Mlue to the fact that the 
readily available fertilizing;* materials have been exhausted by the rapid 
growth of the stoc k, and to the fact that the ground is not always culti- 
vated when it is in the best condition. 

Letters from nurserymen are a]>i)ended, giving directions for the 
proper culture of nursery stock. 

Suggestions in reference to systematic methods of manuring, 

E. B. VoouHEES {N^ew Jersnj Sta>t, IlnJ. /i/, />/>. This bulletin 

contains a summary of <jo(iperative experiments carried out by the 
station in nearly every (*ounty in the State. 

i^weet potatoes (pp* 1, o). — The belief is stated that satisfactory crops 
can be raised witli <*ommercial fertilizers alom^ The net profits were 
greater from fertilizers than from !)arnyurd Imuniro alone, and a com- 
bination of the two was more satisfactory tlian the use of barnyard 
manure alone. The addition of nitrog(Mi to superphos])hate and potash 
was not profitable. 

Tomatoes (p. 5). — The net ])rofit from nitrate of soda was greater than 
that from either baaiiyard manure or mineral fertilizers alone. Nitrate 
of soda alone was but sliglitly less ofiective than complete fertilizers. 

Peaches (pp. 5, 6 ). — As a result of 1 1 years' experiments tlie author 
concludes that manuring oixdiards was ]>rofi(able and extended the 
profitable bearing i)eriod of the trees; that complete fertilizers were 
more useful than single fertilizer elements or* combinations of two 
elements, and that conimereial fertilizers were more profitable than 
barnyard manure. 

Strawberries (p. (>). — In 3 experiments on soils well supplied with 
potash and phosphoric acid a spring top-dressing of nitrate of soda was 
followed by a profitable yield. 

Small fruits in 1894, O. 0. Hutz {Pennsylvania St a, Bnl. 32^ pp^ 
13 ). — This consists of descriptive notes and tfi^ulated data on 33 vari- 
eties of strawberries, 22 of ra«|pberries, and of blackberries- The 
different varieties of strawberries were compared as regards the yield 
of 30 ft. of matted row, Shuster leading with a crop of over I 49 OOO 
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gm., followed by Greenville, Henderson, Crawford, Warfield, and Van 
Deman. The ^ightest yield was produced by Stevens, which gave 
but 870 gra. A table is given showing the weight of the largest ber- 
ries of each variety and the number of berries in a quart, classified 
by 5 different arbitrary sizes, the varieties Brandywine, Eureka, and 
Greenville averaging the largest berries. A quart of each of these 
varieties contained 55, 55, and (>0 berries, respectively. 

The yields from Hi plants of each of the varieties of raspberries were 
compared, Mammoth Olusbu' leading with a yield of over 17,000 gm., 
followed by Sliaffer (.’olossal, Gldcr, Ohio, Golden (^ueen, and Brinkle 
Orange. A severe frost in May, 1805, was so generally destructive to 
small fruits that the yield that season was reduced to a very small 
fraction of its average size. 

Horticultural possibilities of Northwest Wisconsin, E. S. Goff 
( Wisoonnin Sta. J>uL / >, pp. 5). — This gives a general account 

of the status of the (Milture of vegetables, small fruits, and ornamentals 
in northwest Wisconsin. The elforts in this direction have been only 
recently begun, l^otes are given on several truck gardens, nearly all 
vegetables secuning to thrive well in sj)ite of the fact that the soil has 
only been under cultivation for a very few years, and the thiii surface 
of vegetable mold has not yet been w(‘]l mixed with the underlyiiig 
clay. But little is being done as yet with small fruits, although it is 
believed that the climate and soil will prove advantageous, inasmuch 
as strawberries, raspberries, bhu^kberries, currants, and gooseberries 
abound in a wild state, stiawberries and red raspberries being espe- 
cially abumlaiit. Ibactically mdhing has been done with orchard 
fruits, a few api)le, i)lum, and cherry trees alone having been set out. 
A dearth of ornamental ])lantiiig is to be noticed in the towns and 
country places in this part of the State, but where ornamentals have 
been set out they a])pear to grow well. >Snggestions and recommen- 
dations are made for the jdanting and cultivation of vegetables and 
fruits, and particularly for the ])Ianting of street shades trees, advising 
the setting out of a limited number of trees that attain a medium 
size, so planted as to hide unattractive objects, develop the landscape, 
and exhibit dwellings to best advantage. 

Contribution to the chemical composition of the pepper fruit, F. Bai^ru and 
A. HiLOEFt (Foraohunfinher, Lebensmitiel Ifyg. forenx. Chetn, rhatmal'ogn,^ p. 11,^; 

in Chem. Ztg., SO So. fJ, UeperL, p. Do terminations of piporiii 

(6.55 to 7.77 per c«‘nt), liirinrol-hyilrazon (O.U to 0,5t> per 5 ^ms. of pepper), and 
ash eonstituente are reported for “lani^on popper,'* anti in some ejist‘s for white and 
black pepper. From G.0i3 to (J.SO per eent of pure ash was found, whieh contained 
P^Oi 8.36 per cent, SO, 3.02 per cent, 1101 9.33, Fo>Oa 2.19, CaO 13.97, MgO 4.06, alka- 
lies (KCl+NnCl) 62.05. 

Water oreea {Amer. Uort,, 0 ilS9Cy)^ Ko. .T-d, p. 7^?).—Note on culture. 

Variety tests of vegetable's, L. R. Tai*'t {Michigan St a, Rpt. 1894, pp, 347^0 $), — 
A reprint of Bulletin 109 of the station (E. S. R:, 6, p. 218). 

Peaoh culture in open air in Em ope, A, dr Bosukdon {Prog, Agr, et Vit,^ S3 
{1896)t Nott. 18, pp, 488^92; 19, pp, 621-327 1 SO, pp, 643-660). 
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Peaoli and pltun culture in Michifian^ L. B, Taft {MiMgan Sta* Bpt lS94fPp. 
170-‘^$7,Jig8, P),— A reprint of Bulletin 103 of the station (E. S. R., 6, p. 64)* 

Pineapple growing in Florida, P. II. Rolfs (Garden and Form, 9 (1396), No, 437, 
pp, rr4-m,fig, i). 

The blackberry (Amer, Hort, 6 (1896), No, S-6, pp. 65, 6’^).— Cultural notes on this 
fruit chiefly taken from a bulletin of the New York Cornell Experiment Station. 

Strawberries and raspberries, L. R. Taft and H. P. Claodkn (Michigan Sta, 
Bpt, 1894, pp, S88-^W0),—A reprint of Bulletin UHi of the station (E. S. R., 6, p. 53). 

Notes on strawberry culture. E. (). Oi{J*Kr (Garden and Foreei, V (1896), No, 437, 
p, 277). 

Culture of grapes under glass, P. Mouillefkkt Agr, et ViU, 25 (1896), 

No, 24, pp, 647-654, Jign. 4). 

The conditions of wine production and the fertilizer requirements of the vine 
in the vineyards of the Gironde, A. MTniz and E. Rouaskai x (liul, Min, Agr, 
France, 50 (1896), Sob, 1, p. 49; 2, pp. J 17-351,) 

A year among fruits, T. T. Lyon (Michigan Sta. Rpt, 1894, pp, 228-270 ), — A reprint 
of Bulletin 104 of the station (K. S. R., fl, p. 55). 

Michigan fruit list, L, R. (Michigan 8ia. Upt. 1804, pp, 271-287,— A reprint 
of Bulletin 105 of the station (E. S. R., 6, p. 52). 

A contribution to the life history of pansies, V. B. Wittkock (Gard, Chron,, 
Ber, 3, 10 (1896), No, 495, pp. 754, 775). 

Horticulture in Norrland (Norway), L. P. Nielssen (Norsk, llareiid.,13 (1896), 
pp, 12, 13), 

FORESTRY. 

The white pine, G. PmcTior and H. S. (Iuavi h ( Sea Yotk: The CenUtn/ Co,, 1896, 
pp. 102, pU. 6, figs. 6 ), — The authors ha\e presented a >ei.\ admirable study of the 
growth of tlie wdiite pine, one of our most > aluable timber t lees. The motix e which 
inspired the xxork xvas ‘^thc desire to assist in making eloar the real nature of for- 
estry and in faellitating and hastening the general intiodnetiou of right methods of 
forest management.’’ By means of tables and diagiams a masH of information is 
given which will enable one to ascertain the protluct per tn‘e and per acre of stand- 
ing pine and to predict its increase, rendering of easy ealeulation the relation between 
growth and expenses. 

The deductions of the authors aio based upon observations and uieasurenients 
taken of lirst and second groxxtli trees in the forests of I\*xidh,\ lx ania and northern 
New York at elevations ranging from a fexv hundied t<> about 2,000 ft. While the 
number of localities and iiieasnreinents aie aomewbat limited, yet they are consid- 
ered suflicient for the ])iirfiose at band, and it is beliexed that the estimates will be 
found accurate for any region where white pine abounds. 

Bamboos in English gardens, W. Wa isox ( (iardt n and Forest, 0 (1896), No, 430, pp, 
206,207 ), — Notes are given u])on the successful cultivation of several species of bam- 
boos in England during th<* past (> or 8 years. 

The beech, its history aiad culture, A. Wksmael (Uni. Soc, Cenil, Foret. Jtelgique, 
3 (1896), Nos, 3, pp. 162-171; 5, pp. 307-323; 6, pp. ,lS8-40h). 

Durability of yellow-box timber (Eucalyptus meliodora), J. H. Maiden (Agl, 
Gaz, N. S, Wales, 7 (1896), No. 3, p, 131). 

The culture of caoutchouc in the Antilles, G. Saushino (Jour, Agr, Prat,, 60 

(1896), I, No. 21, pp. 754-757). 

Contributions to the knowledge of North Amerioan conifers (continued), E. 

S. Bahtin and JI. TniMULr (Awer. Jour. Pharm,, 68(1896), No. 6, pp, 321-337, figs, 10 ), — 
Notes are given on the general character, microscopical structure, range, cbeniioal 
ooinposition, and economics of Pinus reainoBa, P, glabra, P, moniana, P, virginiana, and 
F, tylvestris. 
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On tlM enltoiw of aomo oonlfen In the Ardennes (Bui. Soe. Ceufl. Font. Belgique, 

s (im), Fo. 4, pp. ue-m). . 

Fornui of aome {luropean oonifera, I, H. Christ (Garden and Foresig 9 (1896) y Noo 
4SS, p, ^58 ), — ^Notes are given of some well-known forms of the spruce, Picea exceUa, 

Forms of some Buropean conifers, II, H. Christ ( Garden and Foreatj 9 (1896) y 
No.4S7yPp,my 874), 

A general view of the genus Cupressus, M. T. Masters (Jour. fAnn. Soc, Hot., St 
(1896), "No, 816, pp, $18S63, figa. 89 ), — A revision of the genus, with descriptions of 
new species and varieties, is given. 

Technical investigations of Buoalyptus timber, J. Marche i (Oeateir. Forat. nnd 
Jatfd, Zig.y 14 (1800), No, 10, p, 121), 

Suggestions for the planting of fir trees, 11. Algax (JUw Faux et Forets, Si (ISOO), 
No, 7,pp.lG8y KiS). 

The red wood of the fir, A. Cieslar (Centht. gesammte Foratwesen Wien, 8d (1890), 
No. 4, pp, 149-168, figa, 8), 

The red wood of firs, K. IIartkj (Foratl, naturw. Zlachr., 8 {1800), Xo.. 3,pp. 90-109, 

S), 

Report on spotted gum, with special reference to its value for wood paving, 

J. 11. Maiden, G. S. Cdwdeuy, and J. V. Dfcoqi’k (Jgl. Gaz. N. S. Waha, 7 (1890), 
No, 4,pp, 196-802). 

The American linden, J. T. Rottirock (Forest Leaven, ,1 (1890), No. 9, p. ISO, pU, 
8 ). — ^Notes arc given on Titia anuricaua. 

The locust tree, J. <»iErt»RD (Fonster, 2 (1890), No. pp. S7-S9 ). — Notes on tho 
locust tree (Uohinia paeudaeaeia). 

The sugar maples of central Michigan, W. .1. Heai. ( MUhiqan lid. Agr. Rpt. 
1894, pp. ^00-46il, ph. 3 ). — Notes are given of the sugar maples found in tho region 
indicatod. 

On the care of oaks, II. FiflcunAcii (AUg. Forat. und Jagd, Ztg., (1^9o), pp. 
145-150). 

The red oak in France, Henry (Rev, Faux et Forets, ,ll (ISpG), No. ?, pp. 115-155), 

The swamp white oak, J. T. Roiiiuock (Fonat Ltave'^, l (I^oo), No. 7,2p.lOi, 
105, j)la, 3). — Notes are given on (Jnereiia hicolor, a tn'e often mistalven for (J. alba, 
tho true w'hito oak, the pliysical properties of tho two being nearly alike, the swamp 
Avhite oak being a little the stronger and heavier. 

Product of white pine per acre, 15. E. Fernow (Garden and Forest, 9 (1890) 
No. 430, pp, 802-206). 

Lord Weymouth’s pine and its qualities, J. IIoi^ba (Hal. Soi. Venil. Forat. 
lielgiquf, 8 (1806), No, 4, pp, 25U-854 ). — Notes are given upon Pinna atrohns. 

On the transmission of peculiarities of growth in Pinus sylvestris, M. von 
Si VERS (Foratl, naturw, Ztaehr,, 5 (1890), No, 5,pp. 191-197). 

Finns muricata, C. Pukda (Garden and Forvat, 9 (1890), No. (Si, p, 218), 

Comparative study of the growth of pine in calcareous and siliceous soils, 
1), Mokohov (Ftude comparee dea conditions de vegetation du pin dans les aoh calcairea, 
et dana lea aola ailioeux. Naneij: lierger-LeiTault et T *, pp 14). 

Investigations on the amount of growth in Pinus strobus, Schwappach 
(Ztaehr, Forat. und Jagdw., 88 (1800), No. 4, pp. 215-2/9). 

On the renovation of pine forests in Balcony, B. Boiu.greve (Ztaehr. Forat, und 
Jagdw., 88 (1890), No. 4, pp. 829-2S1), 

On the renovation of pines growing in shade, Hdfemann (Ztaehr. Forst, und 
Jagdiv», 88 (1890), No. 8, pp. 118-117). 

The increase of redwood forests, C. Purdy (Garden and Foreat, 9 (1896), No, 43$, 
p. 838). 

Sequoia gigantea, C. A. Purpus (Foratl, naturw. Ztaehr, ,5 (1896), No, 5, pp, 198-801), 

Contributions to the life history of Sequoia sempervirens, W. H. Suaw (Boi, 
Oaz,, 81 (1896), No, 6, pp, 338-339, pi. 1). , ^ 

3284— ’iNo* 11—5 ^ 
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Tew trees {Garden and Forest, 9 {1896), No, 486, pp, 86 i, Notes ero given of 

the yew trees of this and other countries. The author seems to doubt the poisonous 
qualities attributed to the yew iu England. 

Expeiiments ou the preservation of acorns, A. Cikslak {Conthh (fenammle ForeU 
wesm hu^, 88 (1896), No, 4, pp. 1S1-18S), 

Tree planting iu G-leucairn, Cathcart, T. li. Him {Agl, Jour. Gape Golovy, 0 (1896), 
No. 8,pp. 194-10S). 

Investigations in tree growth, STOiorzEii {AUg. Fornt. und Jagd. Xtg., 87 (1896), 
pp. 109-116). 

Light and shade and their effect upon tree growth (Ihil. Sov. CaitL Foret, 
lielf/igue, o {1806), \o. f, pp. 

The tannin in wood, E. Hknhy (/»«/. Soc. Hot. France, 4.} (1806), No. pp. 
184-188). — The author divides taiuun-heariiig trees into 2 L:rou]>8 liased upon whether 
the tannin is in the more superfi<*ial portions of the wrtod or distributed throughout it. 

Characteristic branching of British forest tiees, W. H. Trui'iiAH (Science Goh- 
eip, 8 (18.96), No. 86, pp. 11-16, fign. 

Relation of climate to tree growth, A. Kouuks {Card. Ghron., Hcr. 8, 10 (1806), 
No. 494, pp. 780. 781). 

The reproductive powers of our forests, L. (\ (‘ounin i {Garden and Forest, 9 
(1806), No. 1 io. p. 881, pi. 1). — Noti^s are given upon tlie se< oml gro^^ th of ehestuut 
and other trees. 

A method for artificially feeding trees, ('. Itoiii (< hem. 7Ag., 80 (1806), No. 85, 
2 »p. 841, 84.1, figs. !). 

On the extension of the rotation in cutting timber, li. Heiuiki: ( Itul. Soc. Onil. 
Forsi. Jielghpii, .1 (1^06). No. 4, pp. 

Tree names, II, F.W.Viuck (Forester, : (1'^Oh). Xo. .i, pp. Tin' st iontiiie 

names, their dcThatiou, etymology, x>ronuneiation, and meaning are tiiven for sev- 
eral orders of trees. 

Some lessons from the forests of India {Garden and Forest . 0 {1806). No. 470, 
pp. 101. 101). — Notes are given of the extenhiou of forest inanagmiienf in India and 
some of the apparent results secured. 

Notes oil forest culture and propagation in Algeria {Her. Fa nr ei Fords, 35 
(1806), No. 7,pp. 1.16-160). 


DISEASES OF PLANTS. 

Injurious fungi and insects [Jour. [//r/Z/A'A] Board A(fr., 1Sf)0, Ko, 
4, pp. .7). — .Notes are given on the turnip mildew (Oidhm 

halminii)jHi jiotato disease {Hhizoctonia riolavcfv), washes for fruit trees, 
and fire blast of ho])s. 

The turnij) inild(‘W is rcportetl as having been especially prevalent 
during the summer of ISPo, and several other plants are mentioned 
wliifdi are liable to atta(*ks of 0>V//w?« halsamii. The description and 
life history of the fungus are given and methods for its prevention sug- 
gested. Ra])id]y growing jdants are not as subject to attack as stunted 
or drought-stricken ones. Charlock and other weeds on which the 
fungus grows should be. eradicated, and turnips sprayed with a rather 
strong Bordeaux mixture, (hiciumbers and vegetabh^ marrows, which 
are also subjexjt to attack, may be sprayed with Bordeaux mixture, 10 
lbs. of copper suli)hate to 100 gals, of water, care being taken to keep 
the fungicide from the tiowers and fruit. Iu houses or frames powdered 
sulphur may also be used. 
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Illustrated notes are fjiveu of tlie potato disease caused by Rhizoeto- 
nia violacew, Tliis disease made its ai)pearaucc in stored potatoes iu 
Surrey and Kent. The d(H^ay begins at the end of tbe tuber, extend- 
ing downward. At first it may be seen liy cutting tlie tuber, when, if 
jiresent, a dark line is seen extending around the potato just under tlie 
skin. The disease can spread in stored potatoes, and whenever it 
appears all infected tubers should be sorted out and destroyed. (\are 
should be taken that no diseased tubers be idaiited. So far the disease 
seems to be (*ontined to supertuberated potatoes. 

Various washes are described for application to fruit trees in order to 
prevent insect attacks, the jirincijial ones being arsenite solutions, ker- 
osene emulsions, and caustic, soda or ])Otash solutions. 

ISeveral diseases of hops are group<*d together under the name ‘^fire 
blast.’’ The leaves of the ])lant bec'ome bronzed in color, and later 
dark brown spotted, after which they fall. The results ai*e somewhat 
like those following attacks of the red spider, but none were found on 
the ])lants. At least one Ibrin of the disease is attributed to llviero- 
sporium winutHliim. but in many cases neitlier iiiseet nor fungus pest was 
present in the more aggravated cases. This hitler form is (*onsidcred 
as of widest evtmit, and ils cause is thought to have some conneetion 
with the soil. Ajiplications of sulphur, ciillivation, or manuring 
had no elfect upon tlie disi^ase. Heavy showers in August seemed to 
arri'st it. 

Some bacteria of the potato, H. Kozi: [Compi, AV»d., 

No. .9, pp. — The aiitlior calls attention to tin* potato scab 

fungus, OoHpora scahirs^ and describes 2 new sjXM'ies of Hieroeoecus 
whiidi are said to cause didinite diseases of the ])olato. The lirst of 
tliese, to which the name Microvoevns tnivlei is given, is said to attack 
the potato, forming small, eoiky pits of about 0.5 cm. in diameter. 
These are lirst pah* brown, becoming darker in time. It was found that 
the nuclei of the brown cells were eliaiiged in their apiiearaiiee, while 
those in the apjiareiitly healthy adjacent cells were unchanged. On 
this aeeouiit the speeitii* name was given the (u ganism. The Mieroeoe- 
ciis is colorless, oval (‘lliptieal, A by A // in si/e. 

The second organism was found in IJichtev Imp<*rator ]>otato, where 
it forms in the parenchyma iiTcgular spots I to 2 cm. in diameter, gray- 
ish in <*olor, with a darkiT outline. If jdaced nnd(‘r a bell Jar, the spots 
exude drops of a whitish color which by eoalevSc(‘uce eovu*r the surface. 
These are seen to be swarming with bacteria to which the name Micro^ 
vocctis hopvmioriH has b**en given. The organism is colorless, oval 
elliidical, 2 by I u iu size. When more advanced, the grayish spots 
within the potato are resorbed, leaving cavities. Inoculations have 
been suceessfiilly made from cultures, tin* greatest su(*<‘e8s following 
inoculations made upon tubers which were afterwards buried in moist 
earth. So far this disease has not been observed upon any other variety 
than the one for which it is named. 
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Concerning the cause of the yellowing of the leaves of young 
fruit trees, J. IIanamann {Jour. Landw.j 4S {1895)^ No. 4, pp. 369^ 
378 ). — The author describes a yellowing of the foliage of young fruit 
trees in nurseries and gardens. It must be distinguished from the yel- 
lowing that follows a long i)eriod of drought, and its cause is attributed 
to impaired nutrition. Analysis of leaves from sound and diseased 
trees show that those from tlie diseased trees had a higher water con- 
tent and a lower amount of organic substance than the others. The 
ash content of the ‘‘yellowed” leaves was higher in proportion to the 
organic dry substance than in the sound ones. Analyses of the pure 
ash of the yellow leaves showed an increase of the various substances 
entering into its composition, w ith the exception of lime, and of this 
there was a marked reduction, although analyses of the soil showed it 
to be calcareous in its comi>osition. 

The smut of Japanese cereals, S. IIori {Bot. Mag, Tolcyo, 70, 115). 

Comparative investigations on the agziculturally important smuts, P. riERZ* 
UEiair (L€\)} 2 Uj: 1SU5; ahs. in /Aavhr. Pjtancetdnwl., 0 {IS90), No. pp. 90-101). 

Combating smut by means of the hot- water method, A. Sbmcoloa^ ski ( Deut. 
landw. rresse, J3 {1S9 (j)^ No. 51, pp. i'4, 

The grain rusts, their history and nature, J. Eriksson and E. Hknning (*S7ocfc- 
holm: 1S90, p. 4ho. (ierman (dition : Die (!etr(td€ro8tr,ihre (rcschichie and Nat nr some 
JUaf^sregeln gtgen diesclhcn). 

Leaf blight of the potato, E. 1\*. Tact and R. J. Coryell (Mirhigan 8ia. llpt. 1804, 
p. 346).— A roprint from lUillctiii 108 of tlio station (E. S. R., 6, p. 22H). 

Potato scab, E. R. Taki and R. J. Oorykll (d/iV/itr/aw Sta. ttpi. fS94, pp. SSO-^y.l, 
figa. 8). — A reprint from Eulletin 108 of the station (E. 8. R., 0, p. 227). 

On the potato scab, Erank and Kiel <fKR {Beprinted from /Javhr, fur Spiritna Ind. 
in Deut. iMudir. Vreaae, ?.l No. 47, pp. 413-415, figa. S). 

The fungus diseases of potatoes, C. Wkhmi.u (Centbl. Baht, und Par, Jllg,, £ 
(1S90), No. 9, pp. 395-300 ). — Notes aro f;i\eii of bacterial diseases, dry rot, and attacks 
of Rotrytis, Enlorrhi/a, and Rbizoctiiiia, together w itb a bibliography of T3 uiiiuhers. 

Diseases of curing tobacco, W. Fukak and E. J. IIalky {Pennaylrania Sta. Itpt. 
1894, pp. 301-300 ). — This article is almost whon> reprinted from Connecticut State 
Station Rei»ort for 1891, pj). 1()8-18(> (E. S. R., 3, p. 773). 

A disease of chicory produced by Phoma albicans, E. 1'rillikux {lUd. Soc. 
Myrol. France, 1690, p. 83). 

Notes on Cladosporium and Sporidesmium on cucumbers and gourds, It. 

Adekiioli> (Zt8(hr. Pfianzenkrank., 0 {1690), No. 3, pp. 7 ’2-70). 

A new authracnose of the almond, M. Brizi {Uiv. pat. Peg., 4 (1890), No. 7-tS, 
pp. 2!f.^-S03, pi, /). — A prelhuinary report on this disoaso has already appeared in 
Ztevhr. Pjianzi nkrank. 

A new grape disease, Coste-Florkt (Prog. Agr. e( Vii., 35 (1890), No. £5, pp. 
08.:-0S7 ). — A new disease of grapes is described under the name '‘I^e court noiid.^' 
Its cause is attributed to a faulty use of fertilizers. 

The winter forms of black rot, A. Pkunet (Compt. Pend., 133 (1890), No. 1£, 
pp. 7'‘i9-743). 

The ripening of grape wood and the effect of copper on it (Deut. landw. I^eanh 

£8 (1890), No. 51, p. 457). 

Should grapevines be sulphured during flowering? E. Dkgrully (Prog. Agr. ei 
Vit., 35 (1898), Ko.£5,pp. 078, (774).— -The author thinks no harm will follow applica- 
tions of sulphur at this time. 

On the use of sulphate of iron on grapevines, HASSloutBR (Prog. Agr. ei Vii.,£3 
(1690), No. 33, pp. 637, 038).— author thinks the use of solutions of sulphate of iron 
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late in autumn yery advantageous for preventing antbracnose, and that mneh of the 
IhJnry attributed to its use is incorrectly referred to this csiiiso. 

Qrape disease in Hungary, Cl. Linhart and G, Mezry (Jlerausg, hgh Vngar, 
Aekerhauminiatery 1S95: aha, in Ztachr, Pflanzenkrank., f> {189(1), No, 2, pp, 91-9(J ), — 
Notes are given on the downy mildew, x)owdery mildew, Sphaceloma ampelium, Dema- 
tophora necatrix, Fihrillaria xylothHca, Koealei'ia hypogwa, Agaricun melleua, white rot, 
black rot, and the bacterial gummosis of 1‘rillienx anti Delacroix. Of these diseases 
all blit those caused by the agaric have been found in Hungary. Experiments with 
a 2 per cent solution of Bordeaux mixture for the prevention of the black rot wore 
iit)t attended with very sueccssful results. 

The larch disease, (’. Y. MiniiE (dard, Chron., aer, 8, 19 (iS9fi), No, 492, pp, 970, 
671 ), — A summary is given of iirevious articles relating to this diseast*. 

Some destructive diseases of Pseudotsuga douglasii, H. BtiiiM {Ztschr, Forai, 
nnd Jagdw,, .28 {JS96), No, S, pp. loi-ldl, figs,.'*). 

Some infectious diseases of trees {Hul. 8oc. Pent. Forat. fielgiqitr, 8 {1899), No. 8, 
pp, 8228-884, figa. AH), 

Greenhouse plants burned by the sun, W. K. Buiitox {(iardrn and Forest, 9 
{1896), No. 4.i8, p. 286). 

On the oak'leaved form of Carpiiius leaves and their relation to hexenbesens, 

C. Wrhmkr {Hot, /Jg., .’>4 { 1806), No, pp. 81-96, pi. /). 

The more important fungus diseases of culture plants in the German colo- 
nies, 1*. llKNNiNiJS {Heat. Kolomalztg., 1S9.1, No. 2 2 : aha. in /Asekr. Vfianzenkrank,, 6 
{1806), No. pp. 08, 06 ). — Notes arc given on some diseases of coffee, vanilla, soighum, 
niui/o, ri<*e, I'assav a, sugar cane, ami <*ottoii. 

Parasitic fungi and injurious insects, K. Tolf {Srvnska Mossk. For. Tidskr,, 1896, 
pp, 827-844), 

Experiments in the treatment of chlorosis, J. M. (U illon (Prog, Agr, et l it,, 
28 (1896), No. ^4,pp. 681-6(4 }). — A second year’s report is made of oxjieriments for 
controlling chlorosis, and of the various moans tried iron sulphate gave the best 
results. 

Bordeaux mixture and its application for plant diseases, W. M. 8gii(>yen 
{Norsl. Landmansbladi , 18 {,1806). pp, A17-220). 

On the use of slightly acid Bordeaux mixture. If. di: la VEmJXK y^J9og. Agr, et 
Vit., .28 {1806). No. 28, pp. 688-6 fu ). — A sliglitly aehl solution is recommended ou 
account of its economy, greater otlieieiic,> , and lack of carbonate of lime as a pre- 
cipitate. 

On the use of simple and very acid solutions of sulphate of copper, (iiiiET 
{Prog. Agr.it Pit., 26 {180(}), No. .28, pp, 070-(;81), 

Treatment of some fungus diseases, E. M. rsDEKw o<>i> and V. S. VjAIu.k Alabama 
College Sta, Hnl. 60, pp. 24.1-2? J ). — The authors have given a compilation of informa- 
tion relating to fungus diseases and tlie means for their jirevention. Formulas are 
given for preparation of several fuiigiiddes, ami the more important diseases of cul- 
tivated plants are described, and preventive tre.atment sugi»i‘sted where any is 
known. A preliminary statement is given of tin' nature of fungi and their relations 
to other plants. 

Spray calendar, E. (1. Eodeman {Missouri 8ia. P>h 1.8(6 p. 1 ). — This is a reprint of 
New York Cornell Station spray calendar (E. S. K., 6, p. 916). 


ENTOMOLOGY. 

A yoar with bees, E. L. Taylob {Michigan 8fa. Rpt. 1894, pp. 
396-421 ). — This recouuts results of investifiations with bees in 1804. 
The relative value of comb, fouiulation, and starters^ when used in the 
brood chamber for swarms, was tested, each being used in 4 hives. The 
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test continued 3 weeks, the weight of the liives, bees, and honey being 
taken at the beginning and at the end of the experiment, and the gross 
weight being also taken at 2 intermediate times. The results are tab- 
ulated, and it is shown that the use of foundation gives a decided 
advantage in i>oint of surplus comb honey, drawn comb standing 
seiJOTid, and starters third. In strong colonies the honey surplus was 
much greater than in light ones, though the liglit c<»lonies did better 
on starters tlian on either comb or foundation. The relative rate of 
gam was found to be better in light colonies than in strong ones, 
although the total gain was not so much. 

At the end of tlie white clover honey season a mimber ot* uniinished 
sections weie on liand, and for 4 weeks the experiment was tried of 
feeding extra(‘ted honey to tlie bees m the ho])e of securing a com])le 
tion of the sections. Seven hives were em]>loyed in I he ex])eriment, 
accurate ai'counts being kept of the anmiint of honey fed, and the 
w'eight being taken before and after the experiment. The result was 
favorable, sullicient sections being completed to afford in value a 
balance of over $on profit (bit of 100 lbs. of extracted honey fed, oH 
lbs, on the average appeared in the sha])e of (‘oinb honey. One colony 
converted nearly OS per cent of the extractiMl honey into comb honey. 

The Langdon non-swarmmg attachment to hi\es was (*mi>loyed on 3 
styles of’ hives, to test its value, but with unsafisfaetory results, the 
snr])lus honey ])rodnced being only from Oo to 75 ])er lanit as much as 
in the ordinary way. Tli<‘ tendency to swarm was snbdiu'd after sev- 
eral ineO'ectnal etforts had been made to leave the hive, but the (pieens 
were frequently lost in the attempt ami the coloniixs letarded. 

An automatic hiver was cnijiloycd to see if it ]K)ssessed its reeom- 
mended v^alne in doing awa> with the mM*essity for watchfulness of the 
ajnarist in the hiving of swarms and the prevention of their esca])e. 
The results were misatisfactory, as the honey produced was of small 
amount and the hiv^ers wen* toniid not to restrain the tendency to 
swarm after it had once been established until all the queens had been 
destroyed or othm wise disposed of. 

Brief notes arc given on smokers, bee escapes, brace and burr combs, 
and cleansing wax with acids. A small smoker is ])referred, and bee 
escapes are eonsider(‘d ol value tor clearing supers of bees it iirojieiiy 
used. Setting frames with heaxy toj> bars was found to iirevent the 
formation of burr comb. For cleansing the wax a fablespoonful of sul- 
jilmric acid to 12 lbs. ot boiling dark wax was used, with the effect of 
very much iinjiroving its ap[)earaiic(*. 

Remarks are made upon foul brood, its character, means of infection, 
symptoms, diagnosis, and cure. Removing the bees to a new hive and 
disinfecting the old hive by means of thoroughly boiling it and its 
belongings is recommended. 

An elaborate ctx])(iriment was carried on to ascertain the proper 
thickness of foundation to be used in securing the most attractive 
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combs* Eight varieties of foutidation were used, and measurements 
made of the comb built upon tbein, which were compared with iiieas- 
urements of natural comb. It was found that no comb made from 
foundation equah*d in tineness the natural, althon.i;h it might closely 
approach it. The thinner foundation has a sliglit advantage over the 
heavier for i>rodn(*ing light comb. Keeping foundation for a long time 
before using had but slight ill edect upon it. 

Some general r<Mnarks are made upon preparing hives for winter, 
directions being given for clearing tlie supers of ])ees and removing the 
sur]>lus honey, and pr(*paring the sirup to Ih‘ fed. Notes are given on 
some experiments in wintering bees in a cellar. The a])artinent proved 
to be too damp. About 20 ]»er c(‘nt of the bees jxM’i.shed ; few, however, 
dying from dysenfery, contrary to ex])ectation. Sealed cov<u‘s pro- 
duccMi no ditfenmee in tlie caNC of small colonies, but were slightly iletri- 
mental in w<nik ones. It is urged that all colonies be kept strong, 
doubling up in Seidember if nece.ssary. 

To ascertain, if p(»ssil>h\ lh(‘ ditference in value between sugar sirup 
and honey for wiiitcT stores, 21 colonies ere sele(*ted in the fall, 12 
being fed with ein h of these foods. The experiment lasted from Sep- 
tember to April. It was tound tliat sugar simp was much more eeo- 
nomi(*al, the average consumptioii of sugar stores being lbs., while 
that of honey us (Ji lbs. (Iranulated sugar siru]) is believed to be 
fully ecpial to the best lioiiey, and sn])erior and safer than inferior honey. 

Six colonies were wintered out of doors, d of the hives being jilaeed 
on to]) of (h(‘ others, f'onr inches of shavings were paekcnl all around 
the hives. Four of the colonies passed through the winter safely, 
emerging on warm da^>s for short lliglits; but 2 of the colonies per- 
ished, probably <luring a bli/zard in Nlarcb. 

Report of the consulting entomologist, i\ l>AVis (Vivhigan 
Sta. Rpf. pp, ,7). — This recounts the attacks of several 

sjiecies of insects in dittenmt jiartsof the State, giving notes upon their 
ravages, lil’e history, and most etlieieiit treatment. The si)nng canker- 
worm (Palenvrita rentafa) was prevalent in orchards o\er mostof the 
State, stripjiing many trees of their foliage Indore being eheeke<l. Spray- 
ing with arsenites was etfeetive where praidieed in time. The clover 
mite (Bryohia praiensiH) w’^as reported as enttTing houses in large num- 
bers, where its presence w as obii*etioiuible, altbongli it caused no injury. 
Spraying the mites on the outside of the buildings with kerosene and 
the inside of the rooms wdth beuzin is r(»commended. Army worms 
made their appearance in the southern and central part of the State, espe- 
cially in newly cleared regions, but w’ere attacked by at least 2 species 
of diptera, and only a small number escaiied the onslaught of these para- 
sites. Climbing cutworms were reported as damaging orchards in the 
fruit belt along Lake Michigan, and to limit their attacks is recom- 
mended banding the trunks of the trees with wooland sticking small 
limbs that have been poisoned with arsenites into the ground close to the 
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trunks of the trees. Four species were identified, Mameiira subjmeta^ 
Carnendes soandens^ 0. messoria^ and Nephelodes minam. Several species 
of blister beetles proved damaging to garden crops, Epkauta vittata and 
E, mnerea to potatoes, E. pennsylvanica to sugar beets, and Macrobasis 
unicolor to W indsor beans. Spraying the plants with a solution of Paris 
green or dusting them with air-slacked lime and Paris green are stated 
to be efficient remedies. Brief notes are given on a 8caraba*id beetle 
(Diplofoji'is harperi) as a strawberry pest, an unidentified dipterous 
larva that was found burrowing in raspberry canes, Adimonia cavicollis 
on cherry trees, and a curculionid destroying iris flowers. 

New Mallophaga, V. L, Kellogo (California Jcad, Soi.^ser, 2^ voL Cy pp, Sl-fGS, 
plff, 14). — This consists of illustrated descriptions of 60 species of bird lice, 1 genus 
and 38 species being described as new. Special reference is made to a collection 
obtained from luaritimo birds of tlie Bay of Monterey, California. The paper is 
prefaced by general rcinarkH on the relationships and life history of the Mallophuga, 
and synoptical ke> s for the species are included. 

The probable origin and diffusion of BHbbus leucopteniB and Murgantia his> 
trionica, F. M. Webster (Jour. Cincinnati Soc. Nat. Hint., 17 (f.V.W), pp. 141-15r>). 

The cigar case-bearer of the apple, J. Fletcher (Canadian Enf., 2S (1890), No. 
5, pp. 128'-130). — Notes on Coleophora fiitchirella. 

The cock chafer ([ilritis/i] Jkl. Agr. Circ., Apr., 1890, pp, 3, figs. $). — Life history 
and remedial notes on Melolonfha vnlgarin. Destruction of the adults by beating from 
the trees onto tarred boards or sheets in the early morning, and combating the larvie 
by constant cultivation are recommended. 

Diabrotica vittata as a greenhouse pest, F. M. Webster (Ent. Netvs, 7 (1896), 
No, 3, gyp. 138, 139). 

The species of Lachnus feeding on the fir (Picea excelsa), N. (Tiolodkovskv 
(Zool, Ans.y 19 (1896), No. 400, pp. 145-150). 

Weevil attacks in alfalfa fields, M. Hoixrung (Fiihling^s landw. Ztg., 45 (1896), 
No.l2,pp. 38S-39J, dgm. 1). — Descriptive, life history, and remedial notes on (Hiorhgn* 
chue ligusUci. The use of steep-sided trenches to protect lields and spraying with 
an arsenical mixture, for Avbicli the formula is given, are recommended. 

Celery insects, G. C. Da vis (Michigan Sta. lipt. 1891, gyp, 140-100, figs, 20). — K 
reprint of Bulletin 102 of the station (E. S. K., 5, p. 701). 

The grape louse (Phylloxera vastatrix) (DeuX. landw, Presse., 23 (1896), No. 45, 
p. 396, figs. 7). 

An affection of linden trees, R, Thiele (Zischr. Pfianzenkrank,, 6 (1896), No. 2, 
pp. 78, 79, figs. 3). — The author describes a gall found on the ilowersof TUia ulmifolia 
and T. parvifoHa, which is due to a dipterous larva, probably Cecidomgia sp. 

Forest insects— some gall making cocoids, C. Fuller (Agl, Gaz, N, S, ICales, 7 
(1806), No. 4, pp. 209-218, pis, 4), 

A pocket atlas of the useful and injurious insects of France, E. DONOf^ (Atlas 
dc poche dcs innectes de Prance, utiles on nuisibles. Paris: Paul Elincksievk, 1896, pp, 
111-150, pis. 7i), 

Hot water as an insecticide, G. C. Davis (Michigan Pd, Agr. Bgyt, 1894, pp.451- 
453). — This is a short article advocating the employment of hot water against a 
number of insects when attacks are limited to few and small plants* Most insects 
are killed by water at a temperature of 130^ to 135° F., while plants are not injured 
by water at 150^', and cabbages will endure 180°. Hot water is especially recom- 
mended against cabbage worms, rose chafers, yellow-lined currant bug, and some 
other species. 

Insect control, G. C. Davis (Michigan Bd, Agr, Bpt, 1894, pp, 453-460), is a 
general paper, first delivered as a lecture at various fanners’ institutes, and dealing 
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in a impnlar way with the principles of the application of insecticides, and in detail 
with the methods of applying each of the more important insecticides. The arsen- 
ites, kerosene emulsion, buhach and pyretbmm, bisulphid of carbon, crude carbolic 
acid, hot water, tobacco decoction, and white hellebore are included. 

Mineral reaidiuea in sprayed fruit, R. C. Kei>zie {Michigan 8ta, Itpt 1894, pp* 
reprint from Hulletin 101 of the station (E. S. R., 5, p. 793). 

Report of the State entomologist of Norway for 1895, W. M. SchOybn {ChrU- 
Uania: 1896, pp* 36), 


FOODS— ANIMAL PRODUCTION. 

Meats, composition and cooking, 0. 1). Woods {U. A Dept. Agr.^ 
Farmers^ liul. Si, pp. dgms, 4 ). — Tliis is a popular arti(*le. Animal 
and vegetable foods are comiiared and the structure of meat is 
explained. 

Tables are given whic h show graphically the smallest and largest 
percentage of refuse in the diflerent kinds and cuts of meat, and the 
largest and smallest percentage of water, fat, and protein in the edible 
portion of the different kinds and cuigs of meat. 

The texture (toughness), flavor, and digestibility of meats are briefly 
spoken of. 

'*The toughiicftfl or teiulernoM of meat is dependent upon the walls of the muscle 
tubes and tbe oon^c<•ti^<‘ tissue. The flavor, however, depends largely upon the 
kinds and amounts of ‘nitrogenous extractives* which the tubes contain. Pork and 
mutton are deficient in extractives, and wbat flavor they possess is due largely to 
tbe fats contained in them. The flesh of birds and of most game is very rich in 
extractives, which accounts for its high flavor. In general the flavor of any particu- 
lar meat is largely modified by the condition of tlie animal when slaughtered, and 
by its food, age, breed, etc. . . , 

‘*Com]»arati\ely little attention has been given to the percentages of tbe difl’ereiit 
meats >\liieh are digested, but the facts so far obtained seem to indicate that flesh of 
all kinds, either raw or cooked, is quite I'ompletely digested by a healthy man. 
Kiibner found that w'hen given in quantities of not more than li lbs. }>or du}*^ all but 
3 per cent of the dry matter of roasted beef was digested by a healthy man. From 
other experiments roasted flesh seems to be rather more eouipletely digested than 
either raw or boiled meat, but raw meat is more easily digested than cooked (boiled 
or roasted).” 

The i)rocesses of boiling, stewing, roasting, and broiling are discussed. 

‘‘Among the chief objects of cooking are tbe loosening and soflening of tbe tissues, 
which facilitates digestion by exposing them more fully to the action of the digest- 
ive juices. Another important object is to kill parasites, and thus render harmless 
organisms that might otherwise expose the eater to great risks. Minor, but by 
no means unimportant, objects are the coagulation of the albumen and blood so as 
to render the moat more acceptable to the sight, and the development and improve- 
ment of the natural flavor, which is often accomplished in part by the addition of 
oondinients.” 

When it is desired to retain the juices of the meat, as in roasting or 
boiling, the meat should at once be exposed to high heat to coagulate 
the albumen of the surface and render it comparatively impervious. 
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In tnakiiig soups and broths the aim is to extract as much as xwssible 
from the meat, and it should bo subjected first to moderate lieat. 

Meat extracts are divided into three classes: 

“(1) True moat extracts; (2) meat juice obtained by pressure and preserved, com- 
pounds which contain dried pulveri/od moat and similar preparations; and (3) albu- 
niose or peptone pro]>aratioii8, commonly called predij^ostod foods. 

^*The true meat extract, if pure, contains little else besides the (lavoring matters 
of the meat from which it is prepared, together with such miueral salts as may be 
dissolved out. ... It is, therefore, not a food at all, but a stimulant, and should 
he elassed with tea, cofloe, and other allieil substances. It should never be adminis- 
tered to the sick excc])t as directed bj competent medical advice. Its strong, meaty 
taste IS deceptive, and the person depending upon it alone for food would certainly 
die of starvation. Such meat extracts are often found useful in the kitchen for 
fiavoring soups, Han<*ea, etc. Hroth and beef tea, as prepared ordinarily in the 
household, (‘oiitain more or less protein, gelatin, and fat, and therefore are foods as 
wells as stimulants. The proportion of water in such eomponnds is always very 
largo.. 

“Th<' preserved meat juice and similar preparations eontain more or loss protein, 
and therefore have some value as food. 

The thinl class of prejiaratioiis is comparatively ne,w. The better ones are really 
what they claim to b(' — iiredigested foods. They contain the soluble alhiimoses 
(pepto.sesb etc., which are obtained fiom meat by artificial digestion. The use of 
ancli preparations should )»e regulated b> com|H‘tmit medical advice.'’ 

Diag^rains are given which show the <*uts into which beef, veal, pork, 
anti mutton are usually divided. The ruiictions of the nutrients of 
food are brietly stated, and tables are given showing the chemical com- 
position and fuel value of a large number of meats and fish. 

Tuberculous meat and milk. 8. Mautin and S. Woodiibad (Diet, 
and Him. Gaz.^ J2 ilsOd), .Vo. .7, pp, 172-17 f; Drifisli Med. Jour .). — 
Special iiKpiiries were made for the British Royal Oominissiou on 
tuberculosis, on the infeetivity of food of tuberculous origin, and on 
the efiect of cooking pio(*<‘sses. In the aiitliors’ o]iinion, from observa- 
tions made on Ul cows, the infeetivity of meat docs not depend on 
infective material iirestmt in the muscular ti.ssiie itself, but on <*nntami- 
nation of the meat during dres.sing, by means of knife, (»loth, etc., 
infected with tuberculous material. When tlic kidneys, pelvic glands, 
and other organs show that the di.sease is generalized the carcass 
should be condemned.’ 

Milk is not regarded as harmful unless the udder is tuberculous. In 
such a case the milk, butter, and buttermilk are regarded as extremely 
dangerous, and the milk is very virulent. Tuberculous milk ]>ossesses 
the i>ower of infection when mixed with considerable (puiutities of 
sound milk. 

In (iooking meat tuberculous material accidently ])resent on the sur- 
face of a roast would ordinarily be destroyed, but if the roast is a roll 
the danger is not avoided, since the tein})erature in the interior seldom 
reaches 140^ F. The authors state that if tuberculous milk is kept at 
a temperature of 18.3"^ V. for 5 minutes it is rendered iunocuous, 
althongh it may be rapidly brought to a temperature of 194 ^ and stiU 
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retain some power of infection. Experiment showed that scalding 
milk, as often pra(?ticed in the household, by placing the vessel con- 
taining the milk in another which (iontains water and bringing the 
water to a boiling point, was inadequate to sterilize milk. Brief direc- 
tions are given for sterilizing milk. 

The influence of tea, coffee, and cocoa on digestion, «1. W. 
Fraskk {Sri, Amrr,, 71 (/<S96‘), Xo. 17, p, ^v;^).—Tliis is an abstra<‘tof 
an article pubhslu^d in a recent number of the flournal of Anatomy and 
PkyHiology. Artilicial digestion experiments were made on the iiiiiuence 
of tea, coffee, and cocoa on the digestion ami assimilation of raw and 
cooked vseriim and egg albumen, raw and cooked myosin, syntonin, 
alkali albumen, casein, gluten, starch, and olein. The results obtained 
sliow that all tliree beverages retard the digestion of the nitrogenous 
constituents of foods when peptic and panereati(* digestion are taken 
together; tlu^y unilbr inly retard ]>ej)tic dig(‘stion, though tea may assist 
the diffusion of ])ej»lones from the stomach. The j)aiicreatje digestion 
is uniformly rctanled and diffusion thereafter rarely assisted. In the 
author’s opinion, tlierefore, neither tea, coffee, nor cocoa compares with 
water as a bev<Tage for exiierimental inxestigations. The digestion of 
starchy food, in the author’s opinion. a])peais to be assisted by tea and 
coffee, (lluten, the albuminoid of Hour, is the substance least retarded 
in <lig(*stion by tea, N\hile coffee has ajiparently considerable retarding 
a(*tion on it The digi'stion of meat and eggs is not much retarded by 
coffee. The author lK‘liev<‘s that a large jiart of the casein of the milk 
and cream taken with the boxerages is abs(u*bed in the stomach. But- 
ter is thought to undergo digestion more slowly in the jiresenee of tea, 
and mon* (luiekl}' in the presence of codec. The use of eotfee and cocoa 
as excipi(‘nts for cod liver oil. et<*.,ap])ears to depend not alone on taste, 
but on actual etfect on the digestion of tats. 

The influence of alcohol upon the chemical processes of diges- 
tion, li. H. (’iiiTTHNDKX and L. B. (/hV/. and llyy, (Vue., 1:2 

{IS^aj), Xo. o, pp, — Tliis artu'le is an extract from a jiaper pub- 

lished in the American Aonrnal of MidiraJ Sciences, April-June, 1<S06. 
A number of experiments were made on the inlluenei' of alcohol on 
gastric, jianereatic, and salixary digestion by artilicial methods. The 
])urely ehemi(»al processes of digestion were the siil)je(*t of investigation. 

The gastric digestion experiments xvere made with egg albumen and 
coagulated blood fibrin, jiepsin-hydroehlorie acid being used as adigestive 
mixture. ‘‘It is jdainly manifest t hat in the |)resen<*e of small amounts 
of alcohol (1 to 15 per cent of absolute alcohol) gastric digestion may 
proceed as well or even Ix^tter than under normal circumstances. . . . 
This increased digestive action, though slight, occurs too frtxiuently to 
be the result of mere accident, and apparently indicates a tendency for 
alcohol when present in small quantity to in(‘rease slightly the digest- 
ive action of pepsin hydrochloric acid.’’ When the penjeutage of alex>- 
hol is increased a retarding action on digestion is observed. “ With 
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15 to 18 per cent of absolate alcohol digestive action may be rednoed 
one-fonrtb, or even one-third, the exact amount of retardation, how- 
ever, being especially dependent upon the strength or activity of the 
gastric j nice and upon the natural digestibility of the proteid material.’’ 

The pancreatic digestion experiments were made upon blood fibrin 
with neutral pancreatic juice extracted from dried pancreas by KUline’s 
metiiod. A more pronounced retardation of digestion was observed 
than in tlie gastric digestion experiments. “As in the case with i>ep- 
sin, the weaker the digestive powers of tlie pancreatic juice the greater 
the retarding power of absolute alcohol. . . . When the amount of 
alcohol present in the digestive mixture is less tlian 1 per cent the 
retardation of digestive action is very slight, imovided the ferment is 
fairly vigorous in its action.” 

The salivary digestion experiments were made upon starch with 
saliva. “It is jdainly manifest that absolute alcohol has very little 
influence upon the amylolytic or starch-digesting power of neutral 
saliva. Otdy when the saliva added to the digestive mixture is dilat(‘d 
in the proportion of 1 to 30 does the presence of even 10 per cent of 
alcohol have any measurable influence. ... As this i)ercentage 
of absolute alcohol is ecpial to at least 30 ])er cent of jmoof spirits, 
it follows that pure alcohol, free from admixture, is practically with- 
out influence upon the digestion of fiirinaceons foods by the saliva.” 
These remarks apply to the change of starch into achroiidextriu and 
maltose. 

Other exiKTiments were made by v, Inch the actual amount of maltose 
fonned could be determined. It was found that small amounts of alco- 
hol may actually cau.se an increased formation of maltose. “On the 
other hand, the presence of 10 or 15 per cent of absolute alcohol leads 
to a distinct retardation in the formation of sugar, although the 
inhibition is not very pronounced considering the amount of alcohol 
present.” 

Gluten feeds and meals, J. L. Hills ( Virmont Sta. Bill. 48, pp. 
63-78 ). — The source and composition and i»rocess of manufacture of 
gluten feeds and meal are discussed. Tables are given showing the com- 
poaiti(tn of gluten feeds and meals. Two tests were made to determine 
the value of King gluten meal and Chicago maize feed, compared with 
bran and corn meal, as a food for milch cows. The cows were Ayr- 
shire, high-grade Jersey, and Jersey- Ayrshire cross. The first test was 
made in 1804 with 7 cows, and included 3 periods of 4 weeks each. A 
daily ration of 8 lbs. of a mixture of equal parts of bran and com meal 
was comi«ired with one containing 4 lbs. of the mixture and 4 lbs. of 
King gluten meal, on 4 cows in 3 imriods, the rations being reversed in 
different periods. With 3 other cows 8 lbs. of maize feed was com- 
pared with 8 lbs, of the mixture of bran and corn meal, in the same 
manner. In addition, daring the first period 8 lbs. of ^y were con- 
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samed per day, in the second period 6 lbs,, and in the third perioil 4 
lbs* Oorn silage was fed ad libitum. 

All the cows except 2 gained in weight. In every case the first 10 
days of a period was considered a i)reliiniiiary test, then for C days 
samples of the milk were taken; this was omitted ibr the next 6 days 
and resumed for the last C days. 

The second test was made in Avith 7 cows. The same grain 

rations were fed in tho same way as in th(‘ first test, lii addition each 
cow received daily 14 to 25 lbs. of hay. The milk was sam])lod as in 
the first test. In evcny case the uneaten residue of the food was 
weighed. 

Tables are given which show the amount of each article of food eaten 
by eacli cow during the 1<S days which formed the experimental period 
of each test. Tables ar<‘ also given which show the amount of milk 
from each cow on the lation fi^d, and tlie amount of total solids and fat 
in the milk. 

The diilerences in milk yield in favor of King gluten meal and Chi- 
cago maize feed over corn and bran arc shown in the follo>\ing table: 

Diffei'enve in yield of milic in favor of Kiny ylnten mail ami Chivayo maize foed over corn 

and bran. 




1 King gluten 

meal. 

C Idea go mai/e feed. 



1 >lilk 

Ti»tal 

r.at. 

Miiv 1 

1 ...lulH 

Fat. 

Total 


2H8 

.'ll) 87 

1C. 07 

224 1 30 74 , 

ft. 10 

A\rrj»j 4 <' i»crrovv 


41 

5 TO 

2 »'< 

32 1 4 30 f 

1,30 

Iiicrcane 


10 

n UO 

' n.oo 

10 1 10.00 1 

10. 00 


The author draws the following (‘onclusions: 

exiH'riiuents, t<»K<*tlu*r with those noted in the Sixth Animal Rejiort { E. S. K., 
5, p. 73), tend to sliow : 

“(1) That <*roam j^hiton inoiil, Kiu^ gin ton meal, and Bn iValo gluten feed oaohhas a 
considerably grontor Tooding value, poitiid for pound, than hasoijualpartsuf corn meal 
and bran, while oorn gorm feed has about the same feeding value, and C'hieago maize 
feed has little greater feeding value than has the corn meal and bran. 

*^{ 2 ) That the feeding of these by-products seems to product' a slightly riciu'r milk, 
one in which the fat is disproportionately im'reased. The change, howe\er, is not 
sufliciently marked to be of practical importance.” 

Free fatty acids in oil cakes and other feeding stuffs, B. Dykr 
and J. F. H. (Iilhakd (Analynt, !J0 No. pp. ;iSl-SU>; ttbH. in 

€hm. Vcntbl, 189(1, 1, No. 3, p. 177; Oeiitbl. At}}-. Chein., 25 (189(1), No. 
4,p. 274 ). — ^The anthers have examinod nearly 1,()0(> leediiif? cakos and 
lioui'S and meals from various grains and seeds for free fatty acids. 
Linseed cakes, known to be pure and fresb, gave low percentages of 
free fatty acids, the average for 110 sneh being .‘kl per cent (expressed 
in terms of oleic acid) and the highest 12 per cent of the total oil 
present. Where impurities in the way of see<ls of other plants wore 
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present or where the cakes had heated and molded, the amount of free 
acids was noticeably largrer. One hundred and seventy-eight English 
cakes averaged 4.2 i)er cent free acids, with a maximum of 30 to 40 i>er 
cent; 43 Kussian linseeil (‘akcs gave an average of 10.0 per c<mt and a 
inaximiiui of 20 to 30 percent; 11 American averaged 11.1 and had 
a maxinnini of 2010 23; 0 Indian averaged 10.0, with a maximum of 30 
to 40; 84 undecorti<*ated cotton cakes average<l 12.2 per cent and gave 
as high as 30 to 40 per cent of free acids, while 38 decorticated cakes 
averaged 7.3 and had as high as 13 to 20 per cent. Rape cakes, pea- 
nut cakes, niger seed cakes, maize products, rice meal, oat meal, wheat 
flour, and others were also examined. 

The authors state, however, that the general bearing of tin* presence 
ofmuch free acid in food ap]»ears ‘‘to be of but little consetiuem^e except 
in so far as it may indicate bad conditiondue to fermentation, which for 
other reasons may render food unwholesome;’’ since other foods, such 
as oat m(‘al, rice meal, bran, various kinds cf flour, dried grains, etc., 
of assured value in every (biy use, contain ]>rop<>rtionally (jnite large 
amounts of free acid in the oily matter. Nearl\ three-fourtljs of the 
fat in 13 sanipl(‘s of rit'c and nearly one-half that in wh(‘at flour was 
found to be present as free acid. — n. w. kilcjoue. 

The composition, digestibility, and food value of potatoes, IT. 
Snydhii ijMinnrsi^ta Sta, IluU i2, pi>. Jii/, /). — Some 20 speci- 

mens of ])otatoes grown on various soils in difl’creiit parts of the State 
were analyzed, the av(‘rage })erceutage composition being waiei*, 73. t3; 
starch, 10.87; fat, 0.08; liber, 0.32>; ash, 1. 00; ])rotcin, 2.30; malic acid, 
pectose substances, etc,, 0.77. In a diagram the average c^omjmsition 
of the potato is rej)r(‘s(Mited grapliically. 

The coini)osition of the ])otato is discussed at <*onsiderablc length. 
The earlier varieties of ])otatocs aie regardiMl as preferable for fee<iing 
purposes, because tlu^y contain less starcli and more ])rotein. Small 
potatoes contain more starch than larger ones. In tlie latter ])ec<ose 
rei)laces a part of tlu* star<*}i. 

The nitrogcJi coin{K)iin(ls are inferior as mnsclt* formers (o tlios<‘ in 
grains and milled products. 

In tln^ ])(»tato only alio.ut half of tlio tolnl nitro4j:<*nons coinpnninls nro in tlio form 
of x>rotoin, !no>tl3" vo«;otalile ollmiiii'ii. ululo tlio ollioi half in h‘s.s \ alualilc forniH, 
known aw ainiilrt, otc. In tin* and mill prodnets about iO por ront of tlio total 

iiitroji;on is in tlm form <»f iirotoin. Ifom c, iu ooiiijwirin^i tlio foo<l value of* )>otatoe 8 
with the fooil \alue of other iiiaterials, it is iieeessary to iissiLcn only half the value 
to the ]H)tato ermh* ]»rotein as to the enulo protein of j^raiiis.” 

The amount t)f fat and (Tude liber in potatoes is small, (ilncose may 
be])reseTit in considerable (piantity if the potato has begun to sprout 
or has been frozen, but is not present at all when the potato is first 
dug. The small amount of malic acid in the potato renders it more 
palatable. 

‘^ The mineral matter of the ]>otato is eomposed lar^^ely of potash salts, which are 
present liiainly in the juices. Although growing under ground, there is only a very 
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•mall amonnt of silica (sand) in tbe tissties of tbe potato* about tbe same atnoniit as 
Is present In tbe wheat kernel.’^ 

Digention experiment (pp. 88-91 ). — Four separate trials with pigs were 
made. In 2 trials tlie potatoes were eaten raw and in 2 cooked. In 
each case 10 lbs. of potatoes and a little over .1 lbs, of shorts were con- 
sumed daily. The digestibility of the shorts was detorTnincd sepa- 
rately. The ])igK weighed from 170 to 220 lbs. each and were allowed 
some e\er<*ise in a room with a tiled tloor. Trine and feces were (*ol- 
lected separately. The total, the albuminoid, ami the biliary nitrogen 
were determined in the fi*ees. The aveiage dig<\stibility of the dry 
matter, total nitrogenous matter, etc., of raw and cooked })otatoes is 
given in the following table: 

A\'era<ie of polaioen. 


PotahM «, 

Potaliies tookcil .. 


i 

I 


Tol.il 

<It\ 

matii r 


Total 

lilt I OJJ 
• IIOIIM 

Tiiattt I 


1 1 IK 
]>10t( 111 


stai 1 1», 
]H < tost*, 


Ash. 


t 



97 

sr» 


Kl . 
0 


J'i > HHf 
82 
•'ll 


/ V r iv nt Pit cent. 
‘♦8 1 44 6 

97 r» 40. 0 


The pigs could be imluceil to eat a larger ipiantity of cooked than of 
raw potatoes. 

**Tb<‘ iiingo ill ihgoHtibility of tlu‘ 4h,\ niattci, protein, starrh, etc., of the potato 
is veiy limited. On aeiount ol tlie \erN Mm;ill amount of l.it in tlio jiotato, less 
than 0. 1 ]»er eent, it is not •-.ife to calculate the absolute .unount di<^estible. But 
fr<im tbe lii^li digestilulit \ ot tlic dr\ matter and the pli.\ sical appt ar.ince of the 
tat when soparat»*d, i( is safe to assume that the 8 I 11 . 1 II .imoiinl of fat is aKo easily 
digested, 'fhe tiber is al.so calculated along with thestanli and otbei noii-nitiog- 
euouM compoundH.'' 

Considerable (juantities of albumen may' be lost in cooking potatoes. 
It was found by experiimmt that if ]ieided potatoes vere started in 
cold water 80 per cent of the albumen was extracted, ami if started in 
hot water 10 per cent. If the j)otatocs wore not jieeled the amounts 
extracted weni 50 per cemt and 2 per cent. 

A liberal amount of salt is nrommended wit h potatoes, since ‘-the 
mineral matter of the potato is largely composed of potash salts and 
there is only a small amount of sodium chlorid present. In the ex(Te- 
tiou of the potasli salts from the body a larger amount of sodium salt 
is required. 

Food calne of potatoes (pp. 91-90), — A table is given whi(*h shows the 
amounts of nutrients which may be jmrehased for wlien potatoes are 
8, 19, and 12 ets., corn 29 and 25 ids., oats 12 and 15 ets., and barley 
39 ets, per bu., and bran ^0 and $7, shorts $0 and }?7, wheat sereeniugs 
$5, and linseed meal $14 per ton; and also the* digestible nutrients 
purchased when 59 ids. is expended hir iiotatoes and 59 ets. for shorts, 
bran, oil meal, or screenings. When potatoes are 8 ets. per bu. and 
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sborts or bran 16 per ton^ ^<60 cts« worth of potatoes and 50 ets. wor&i 
of shorts or bran will procure morfi food nutrients than if the dollar 
were expended for corn at 26 cts. per bu., or oats at 16 cts, per bu.” 

On the basis of previous experiments (E. S. 11., 4, p. 733) it is stated 
that a pig weighing 260 lbs. must have 0.6 lb. protein, with digestible 
non-nitrogenoiis materials, in order to supply the needs of the organism. 
If 4 lbs. of shorts and 16 lbs. of potatoes are consumed daily the pig 
will receive 0.0 lb. of protein, an amount suflicient for maintaining the 
organism with a small margin for growth. 

A table is given which shows the amount of grain or mill products 
to be fed with large rations of potatoes to iiigs, growing cattle, fatten- 
ing cattle, and sheep. 

'^For dairy fltoclc itia doubtful, when foods are as cheap as they are at lU’osent, 
whether it would pay to feed very lar^je quantities of ]iotatoes, because a dairy 
ration necessarily rccpnrcs more protein than a fattening ration. 

Potatoes can not be fed to young animals as safely as to more mature ones. If fed 
in too large quantities they have a tendency to prematurely fatten the animal and 
build up a lighter framework. With more mature animals, when the fattening 
period is largely a period of the addition of fat to the body, the potatoes can then 
ho fed to advantage, and more economically.^’ 

The feeding value of silage, sugar beets, and mangels compared, 

H. J. Waters, W. IT. Caldwell, aud K. If. Hess [renmylvania Sta. 
Bpt, pp, 61-71, pis. 3). 

Synopsis . — An experiment on the relative feeding value of silage, sugar beets, and 
maugel-wurzels for cows. Silage was found to produce a little more milk, Imt* 
ter fat, and solids-uot-fat than the other feeding stiilfs. 

A trial of the relative feeding value of silage, sugar beets, and 
mangel- wurzels was made in 1893 with 3 lots of 3 (iows each, the ]>reed8 
represented being the (Uiernsey, Jersey, grade Jersey, Ayrshire, and 
Shorthorn. The work is in continuatiou of that reported in bulletin 
20 of the station (E. S. li., 0, p. 440). The test was divided into 3 
periods of 30 days each. During the first and third periods the cows 
were fed alike, the ration consisting of 9.75 lbs, of silage, 22.76 lbs. of 
sugar l>eets, 28.75 lbs. of mangel-wurzels, 0 lbs. of field-cured com 
stover, and 8 lbs. of a grain mixture made up of 64.6 per cent BufUilo 
gluten meal, 27.3 per cent cotton-seed meal, and 18,2 per cent linseed 
meal. 

Daring tlie see/ond period all the lots received 8 lbs. of mixed grain 
(as in the first period), aud 0 lbs. of com stover j)er cow daily. In 
addition lot 1 received 27.88 lbs. of silage; lot 2, 64.13 lbs, of sugar 
beets, and lot 3, 87.88 lbs. of mangel-w^urzels. 

Tables are given showing the computed total digestible nutrients fed 
each lot for each }>eriod. 

During the first period the weight of tlie cows did not change much. 
During the second and third periods there was quite a gain in weight. 

The yield of milk, butter, and 8olid8-not*fat for each lot in each period 
is shown in the following table. 



twmcTiGs. 


Yield of milhf huHor, and soUdo^not-fat, 


P^od 1, roots «Dd siUge combined : 

Loti 

Lot2 

Lots 

Period 2, silagoi sugar beets, and mangobwursela 
fedse^rately: 

Iiot 1 (silage) 

Lot 2 (sugar beets) 

Lots (man;i:el*wifrKelH) 

Period 3, silage and roots combin<Ml ; 

Lot 1 

Lot 2 

Lots 


Milk. 

Average { 
fat con- 1 
tent. 1 

Butter. 

Total 

Bolidfl. 

Solida- 

oot-fat. 

Potmdi. 

Per cent, j 

Pounds. 

Percent. 

Pounde. ' 

1,713 1 

4.63 ' 

0.5.6 

13.19 

140.6 

2.0.'>9 1 

4. 84 

102.5 

13. 05 

179.3 

1,758 1 

4.67 1 

92. 1 

IX 16 

149.1 

1,417 

5 30 , 

00.5 

13.88 

121.7 

2, 106 

4 43 ' 

106. 2 

IJ.IH 

184. 2 

1,684 

4. 73 

87.6 

13. 20 

142.5 

1,422 

4. 78 

82 5 

13. .34 

121.7 

1,»72 

1 4.;i4 , 

97 0 

13.09 1 

171.9 

1,481 

1 4 M ' 

73.4 

1 

12.98 1 

1 

124.2 


Whon tlie yield of milk, butter, and solids iiot-fat is computed per 
100 lbs, of digestible matter and period 2 is comparted with the average 
of 1 and 3 the following results are obtaiiujd : 


Average yield of milkf butierf and Holidn-noUfat of each lot per 100 Ihn, of lUgeatihle 

organic matter eonsHtned, 


Milk 


Butter. 


Solids, 
nut -fat. 


Lot 1 (flilage) : 

Average of periods 1 and 3, iiiixo<l rations . 

Period 2 

Lot 2 (sugar beets) 

Average of periods 1 and 3, ml tod rations. 

Period 2 

Lot 3 (mangel wnrrels) 

Average of periods 1 and 3, mixed rations. 
Period 2 


Poondn. 
117 6 
141 3 

l.Vi 7 
152.4 

130 0 
116.0 


Povvdi. 

6 7 
9.0 

7 6 
7.7 

6 7 
G 4 


Pott 71 d«. 
10.0 
12.1 

13.3 

13.3 

11.0 

10.4 


<< From this summary it appears that there is a superiority of tlie 
cows constituting lot 2 over those of lot 1 in e(*onomyof production, as 
shown in period 1 when both lots were fed alike and with practically 
the same quantities of food, and of the cows of lot 3 over those of lot 
1. . , . It will bo seen that the lot receiving silage in the second 
period increased in milk, butter, and solids iiot-fat . . , compared with 
the average of periods 1 and 3 when a mixture of roots and silage 
was fed/’ There was an increase in milk, fat, and total solids-not fat 
when silage was eaten. “It is not clear, however, that this difterence 
is altogether due to the superiority of silage over sugar beets and man- 
gels, since there is so much difference in the amount of Ibod consumed 
by the different lots that a direct comparison is unreliable. The pre- 
sumption, however, is in favor of the silage:” 

Steer feeding: A well-balanced vs. a poorly balanced ration, 
E. H, Miller and E, II. Brinkley {Maryland Sta, Bui. S6^ pp. 

m-m). 

Synopaie* — ^Two tests were made with grade Shorthorn steers. In each trial one lot 
* was fed a well-balanced ration and one lot a poorly balaneed ration. The well- 

balanced ration was found to ho more profitable. 

« 

These are tests in continnation of work previously reported in Bul- 
letin 22 of the station (B. S. R., 6, p. 601). For the first trial (1894) 
3284— No. 11 6 
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6 high-grade Shorthorn steers 2 years which had been dhhorhed 
as calves, were purchased, costing at the station $4,64 per 100 lbs. 
They were divided into 2 lots of 3 each. Lot 1 weighed 3,676 lbs. and 
lot 2 3,620 lbs. During a preliminary test, December 22, 1893, to Janu- 
ary 13, each lot was fed a ration consisting of a mixture of 15 lbs. of 
corn-and-cob meal, 2 lbs. of cotton seed meal, 2 lbs. of wheat bran, and 
14 Tbs. of shredded corn fodder, the fodder being moistened and the 
grain mixed with it. Each steer received 10 lbs. per day of this mix- 
’ture. The feed was mixed 12 hours before it was used. Lot 1 lost 136 
lbs. in weight and lot 2 131 lbs. 

The feeding test was begun January 13 and lasted 91 days. Lot 1 
was fed a mixture of 15 parts of eorn-and-cob meal, 4 parts of cotton- 
seed meal, and 2 parts of wheat bran, “ well balanced,” and lot 2 was 
fed corn-and-cob meal, poorly balanced.” These rations were mixed 
with moistened shredded corn fodder, as in the preliminary period, and 
a little salt was added. Tt was the intention to feed the animals all 
the grain and fodder they would eat. The proportion of grain to fod- 
der was changed from time to time to suit the ai)petite. Iii addition to 
the above ration, lot 1 was given 2 (^ts. of molasses per day for 7 days, 
and lot 2 2 qts. per day for 14 days. One steer also received 8 lbs. of 
potatoes per day. 

The financial statement is based on i‘orn fodder at »^2.r>0, corn-and- 
cob meal $15, cotton seed meal $29, and wheat bran $19 per ton. 

During the first 4 weeks lot 1 made an average daily gain j)er animal 
of 1.86 lbs, per vSteer; during the second 4 weeks, 1.19 lbs. 5 and during 
the third 4 weeks, 1.73 lbs. During the same time lot 2 made average 
daily gains of 1.39, 1.05, and 1.58 lbs., respectively. The average total 
gain of lot 1 for the whole period was 438 lbs. ; for lot 2, 447 lbs. Lot 1 
was sold for $1.37 per 199 lbs., at a loss of $39.62. Lot 2 was sold for 
$4.12 per 199 lbs., at a loss of $43.3^3. 

During the test lot 1 drank 11,321 lbs, of water, and lot 2 12,634 lbs. 
‘<It will be noticed that the lot which drank the larger amoiuit of water 
made the greater gain.” 

The fact that the steers <‘fed the poorly balanced ration made a better 
gain than those fed the more nitrogenous ration can in a large measure 
be attributed to the good condition of flesh and age of the steers at 
the time of starting the experiment. . . , 

^‘There was less loss with the well-balanced ration, or, in other 
words, . . . the relative profits were in favor of a well-balanced ration.” 

For the second test (1895) 8 grade Shorthorn steers were purchased, 
costing at the station $4.15 per 100 lbs. During a preliminary test of 
56 days’ duration they were pastured and stabled at night, and were 
fed soft corn night and morning. The steers gained from 14 to 54 Ib.^ 
in weight. The feeding test, which began January 15 and continued 84 
days, was made with two lots of 3 each. Lot 1 weighed 2,80# lbs., 
and lot 2, 2,728 lbs. The lots were fed the same rations as in the first 
test, and were given 10 lbs. of turnips per head daily in addition* 
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T)ie fltianclal statement is based on corn fodder at |2»50^com-and*cob 
meal $15, cotton-seed meal $22, wheat bran $18, and turnips $4 per ton. 

During the first 4 weeks the average daily gain per animal of lot 1 
(well-balanced ration) was 3.8.H lbs., during the second 4 weeks 2.67 
lbs., and during the third 4 weeks 1.48 lbs. During the same time lot 
2 (poorly balanced ration) gained 1.G8, 1.95, and 0.88 lbs., respec- 
tively. The total gain of lot 1 during the whole x)eriod was G70 lbs., of 
lot 2,388 lbs. 

Ix)t 1 sold at cts. per pound, giving a profit of $37.52. Lot 2 sold 
at 54 cts. per pound, giving a profit of $12.34. 

During the tost lot 1 drank 8,910 lbs. of water, and lot 2 7,179 lbs. 
‘‘This difference represents quite Ji considerable amount of water, and 
may in a measure a(5Coiint for the ap[)etite to consume a larger amount 
of food and conseciuently help to increase the gain of lot 1 over lot 2.” 

The conclusion drawn from the experiment is that the well-balanced 
ration is the more profitable. 

A table is given wliich summarizes the results of these tests and the 
work ])reviously reported. 

‘*The results obtaiiH'd (luring the first and third tests were nearly identical in 
every respect, and tin' gains in llesh and fat and the consequent increase in value 
gave a decided proht from a financial point of view for the well-halauced ration 
over the poorly balanced one. . . . 

“Taking the average of the results for the 3 tests (10 steers), we find that the well- 
halnnccd ration gave a profit of $3.73 i»er steer, while tlie average for the 10 steers 
fed the pooily balanced ration resulted in a financial loss of $1.9S per steer.'' 

From the results of the 3 feeding experiments the following con- 
clusions are drawn : 

“(l) That a well-balanced ration produced more gain and more profit than a 
poorly ]ialan(*ed ration. 

“(2 ) Steers fed the well-halauced ration had a higher value pt*r pound than those 
fed the poorly balanced ration. 

“(3) That the ordinary corn-and-oob meal used i>y farmers was unprofitable and 
needed the addition of some highly nitrogenous food, such as wheat bran and cot- 
ton-seed meal, to make it profitable." 

The bulletin also includes definitions of some of the terms used in 
describing feeding exiieriments. 

The effect of food on the fat content of milk, J. Sebblien 
{Molk. Ztg., 9 {1895) Non. 44, pp. 677, 678 ; 45, pp. 693, 6 , 94 ).— Tlie author 
is convinced that, jirovided cows are properly nourished, the food has 
no effect on the percentage of fat in the milk. He states, furthermore, 
that there is not a single case on record in which the use of a particu- 
lar feeding stuff has unquestionably increased the percentage of fat 
in the milk to a noticeable degree. He takes exception to the method 
commonly used in studying this question of feeding a number of cows 
in 8e:jjjBral periods, changing the ration from one period to another. 
He cites Fleischmann’s experiments on 16 cows as showing that the 
variation in fat content of the milk from time to time, on the same 
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food, was mncli greater than many of the variations upon whioh 
deductions as to effect of change of food have been based. He prefers 
the method used by Fjord, in which uniform groups of a considerable 
number of cows are used, each group being fed a different ration, and 
the comparison mmie between groups. A number of Danish experi- 
ments on the question, made in this way, are cited : ‘‘ While experiments 
by the period system on the effect of different feeding stuffs have given 
now a positive and now a negative answer, the Danish experiineuts, 
always made in a number of places on a iiiiiforiri plan, have nnifornily 
shown that it is possible to affect the milk yield by tlie food, but that 
the percentage composition of the milk is prac‘tically independent of 
the food,” In these experiments concentrated feeding stuff's have been 
substituted for roots; grain has been, to a greater or less extent, 
replaced by oil cakes, including jialm nut cake, which, according to 
Kiihn, increased the fat, and wheat bran was substituted for a ])art of 
the grain feed. They cover 7 3 ears, and wcr«^ made in U) iliffereut 
places in Denmark. They include 1,63P cows, divided into HU groups, 
which, the author believes, make the results quite well founded. 

The author also cites evpeiiments hy himself at the agricultural 
institute at Aas, Norway", with whale tlesh meal, made according to 
the same method as the above experiments. The feeding of from 0.5 
to 1.5 kg. of this meal, in sonio cases as a partial substitiit(‘ for other 
fee.d, increavsed the yield of milk, especially at Hrst. but in no case 
increased the percentage of fat. On the contrary, the group receiving 
the largest amount of whale tlesh meal at timas gave milk poorer iu 
fat than the eoiitrol group. This is attributed to the close ratio, which 
was 1 : 3,3, as compared to 1 : 1.7 with the control group. ‘‘The limit for 
nutritive ratio was passed, and the cfl'<‘ct was apparent in the abnormal 
decrease in fat content of the milk.” In sjiite of the very sharp eliar- 
acteristic odor of the whale tlesh meal, there was no difllereiiee in the 
taste of the milk or butter, or the composition or keeping (piality of 
the butter produced by the groups with and without the meal. It is 
stated as a fact that the “beet taste” and “turnip taste” of butter are 
not a result of the feeding of these roots, but are biitHn* taults occur- 
ring freijuently when the roots are not fed, and attributable to a inim'o- 
organism. The work of Jensen ‘ in support of this is cited. 

The autlior fed a group of cows kg. of herring meal per head daily 
for 20 days without detecting any herring tas^e in the milk or butter. 
He concludes that the separate components of a normal ration have 
far less effect on the taste and quality of the milk and butter than is 
popularly belie\ ed. 

Feeding wheat to pigs, E. D. Poetee, 0. M. ('onnee, and P. 
SOHWEiTZEU (Missouri Sia. Bui, pp, 1^20 ), — These experiments, 
which cover a period of 90 days, were made with 13 lots of grade Berk- 
shire pigs. The lots contained 2 or 3 jiigs each, varying in age 1 

»Molk. Ztg., 6 (1892), Nos. 5 and 6. 
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to months. Each lot received a different ration, consisting usually 
ci wheat, either whole or ground, fed wet or dry, and alone or in com* 
binatiou with corn, wheat, bran, potatoes, artichokes, or skim milk* 
The wet food was soaked in water for 36 hours. Each lot was confined 
in a roomy pen with a shelter, and was Bui>plied with an abundance of 
clean straw, wood ashes, stone coal, and salt. The experiment lasted 
from November 16 to February 14. The lots were weighed every 10 
days. 

The details of the experiment are tabulated and summarized. The 
financial results are based on whole wheat at 55 cts., ]>otatoe8 at 40 
\it8., and artichokes at 30 cts. a bushel; and wheat chop at $1, corn 
chop and wheat bran 75 cts. per 100 lbs. The results are summa* 
rized in the iollowing table: 


Summary of refnilte of feeding wheat to pigs. 


Lot. 


to 

n 

12 


nation. 


4 jmrtH of coni chop 1 part of hran 

2 |nirtM of corn < hoj), 2 parts uf w heat chop, 

Ipurtothiaii 

4 imrta of v lu'ut chop, 1 part of hraii 

Wheat chop 

Wheat <‘hop, ■sect 

4 parts ol niiolc \Nhcat, 1 part of bran, ilry.... 
4 piirtH of holt* heat, I part of hran, Mot . . 


"NV heat chop and ]K»tutoes, Intilcd 

Wheat t hop and artichohcH, him 

Whole Mhcat, diy 

Wht'Ut chop, Mct 

Wheat chop and skim milk, ad libitum. 
Corn meal and skim milk, ad libitum... 


Liv« wciglit. 

Gain in . 

live 1 
Mtiiubt. 

Food 

Cost 

At hcjrin- 
11 mu of 
trial. 

At ciiil 
of trial. 

euti^i] jKjr 
pound 
of gain. 

l>er 
pound 
of gain. 

]‘imnd$. 

]*i)undif 

PovmlK. 

Vound» 

CmU. 

415.5 

787 

371.5 

5. 13 

4.88 

400 5 

762 

361. 5 

5.40 

5. 00 

412. 0 

hl8 

408. 0 

4.00 

4.58 

304. 0 

894 

500. 0 

4. 33 

4. 30 

400 5 

040 

530 5 

4.13 

4.17 

40G. 0 

768 

362 0 

5. 13 

4.71 

m 5 

730 

333. 5 

5 03 

4.08 

521.5 

761 

239. 5 

S > 3 30 
{ » 8. 20 

1 * 3 25 

*$ 20 

»9.50 

52S.0 

728 

V 200. 0 

t 300.0 
63 5 

»6.65 

75 5 

no 

5.80 
4.2.5 ' 

i" 

K7.0 

210 

125 0 

1 

25.0 

210 

185 0 

> * 2. 13 

) •:k84 


24.0 

j « J30 

115. 0 

S ^ 2. 2r) 
j/ *5.30 



» Wheat, 
•rotatoea. 


*Tm<» montlm. 
^.Artichokes, 


8 Milk. 

® To l''cl)riiary 4. 


^ Aloal. 


The conclusions reached from these experiments were the following: 

** Wheat as a food for growinjj: pigs is superior to corn, weight for weight. Neither 
wheat nor oorn give the best results when fed uloue; both should be mixed with a 
foml rich in nitrogen, such as peas. Very young pigs can not be reared at all on a 
clear wheat diet.” 

Pig-feeding experiments, O. A. Gaby (Alabama College Sta. Buh 
6S^ pp. ^29-^241). 

iSy«o/><»i«.-~Feoding experiments were made with 3 lots of pigs to determine the 
efiect of crushed cotton seed and cotton-seed meal. It was the intention to 
investigate the cause of fatal results which often follow the feeding of cotton 
seed, but in these trials none of the pigs died. Several of those fed c‘otton seed 
were sick, and in general smaller gains were made on the cotton-seed rations 
tl^n on those 'whic h contained no cotton seed. 

The first test was made with 8 pigs and lasted 105 days, beginning 
April 28, 1894. The pigs were fed a vaiiety of rations, ooutainiug corn 
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xoeal, ground cowpeas^ wheat bran, crashed cotton seed, cotton-seed 
meal, sweet potatoes, green oats, and green sorghum, variously com- 
bined. All except Kos. 1 and 2 were fed diflFerently. The gains in 
weight and the financial results are tabulated. By far the largest iind 
the cheapest gains were made by the 2 i)igs on ground corn, ground 
cowpeas, and sweet potatoes. 

May 30 pig Ko. 7 (0.3 lb. cotton seed meal) was sick and refused to 
eat. The rations were changed very soon after this. On August 4 the 
pig was again sick and grew worse until the end of the experiment, 
when it was turned out to pasture and recovered. Pig No. 8 (0.0 lb, 
cotton-seed meal) became sick May 30 and refused to eat, but gradualljr 
recovered. Toward the close of the experiment this pig was again 
sick, and, in the author’s opinion, would have died if it had not been 
turned out and given other food. It soon recovered after the change. 

The second trial, which was made with 10 pigs, began March 30, 
1895, and lasted 91 days. Nos. 8, 9, and 10 were Essex pigs, the others 
of common *stock. The following rations were fed: 

No. 1. Corn 3^ lbs. 

Nob. 2 and 3. (around corn 2^ lbs., and orushod cotton seed 3^ lbs. 

No, 4. Ground cowpeas 2^ lbs., and crushed cotton seed 4 1 I>b. 

No. 5. Crushed cotton seed 4| lbs. 

No. 6. Crushed cotton seed lbs., and green rye 31 lbs. 

Nos. 7, S, and 1). Crusbod cotton seed 3 lbs., ground cowpeas 3 lbs., and green rye 31 lbs. 
No. 10. Wheat bran 3 lbs., and green rye 4 lbs. 

Owing to an insufficient supply, the green rye was omitted after 28 
days. At the close of the trial most of the pigs were i)asturecl and fed 
corn until about January 1. The gains made before the change iu 
rations, after the change iu rations, during the whole period, the cost of 
1 lb. of gain, and the weight after being in j)asture are shown in the 
following table: 


Gains made hy pigs and cost of gain. 


No 1, corn 

No. 2, jeronnd com and crashed cotton seed . . . 
No 3, ^ound com and crushed cotton seed ... 
No 4, ground cowpeas and orushod oottnu seed 

No. 6, crushed cotton seed 

No. 0, crushed cotton seed 

No. 7, cnishtid cotton Moed and ground cowpeas 
No. 8, crushed cotton seed and ground cowi>eas 
No. 9, crushed cotton seed and ground cowpeas 
No. 10, wheat bran 


Weight 

Gain iii live weight. ^ 

Cost of 

at 

bejriu 

For 28 

For 63 

Whole 

1 lb. of 

niug. 

days. 

dnjs. 

period. 

gain. 

Pounds 

Pounds 

Pounds. 

Pounds. 

Cents. 

67 5 



25. 0 

13. UO 

47.0 



11.6 

32. 00 

60 0 



23. 0 

16 00 

78 0 



29.5 

12.50 

71 0 



— 13,0 


70 0 

— 6.0 


6.0 

7 75 

65.5 

7.5 

15.6 

23.0 

14.50 

... ... 

4 0 

15.5 

19.6 

19.33 

58.0 

7.0 

12 0 

19 0 

88.33 

60.0 

10.0 

9.0 

19.0 

19.40 


Weight 
Jan. 1. 


rounds. 


216 

104 

170 


153 

220 


170 

So 


203 


Noue of the pigs were serionsly sick. 

The third test, which was made with 2 pigs, began July 15 and con- 
tinued 98 days. For 48 days the ration consisted of 3^ lbs. of omsbed 
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catton seed and 6 lbs.' of separated milk. It was the original inten- 
tion to nse separated milk daring the whole period, but “owing to 
nnavoidable circumstances whole milk was substituted for it” for the 
last 49 days of the trial. The weight at the beginning of the test, the 
gains made daring the first 49 days, daring the last 49 days, and dur- 
ing the whole period, and the cost of 1 lb. of gain are shown in the 
following table: 




No. 1 
No. 2 


Gaina made by pigs and cost of (fain. 


First half of 
Weight trial. 

at , 

iMjgiii- Cos! of , 

mug. lib ol 

weight! 

Secoml half ot 
trial. 

ruin ii. 1 f^‘»»tof 

(xain 111 U 11, 

Kmn. 

Whole period. 

Gam 111 
weight. 

Cost of 
lib of 
gain. 

PoundtJroiind*^ ' Cmttt. 
lUi: 14 213 

84 I 20 

1 

Pounda 
19 1 
8 1 

Cents 

1 

08 

Pounds. 

30 i 

20^ 

Cents, 

34 

50 


Twice during tliis test the itigs were somewhat sick, but never seri- 
ously affected. 

No general conclusions are drawn regarding the harmful effects of 
cotton seed on i)igs, but the opinions of other station investigators are 
quoted. 

The economical production of pork, A. A. Mills {Ulah Sta. 
Bui. 40, pp. 40, pis, 1). 

Two sorios of exporimontR on the value of grass with and without grain, 
and Uh relation to exercise. Kxcrcise was bonoficial. (Jrass did not increase 
the gains enough to make feeding it profitable. 

In 1894, 12 lots of 2 eacli were fed in diHerent sized yards or iu x)asture, 
with or without g^rass, and with different amounts of a grain mixture, 
for a period of 91 days, as follows: 

Lot 1. In pen with full grain ration without grass. 

Lot 2. In pen with full grain ration with grass. 

Lot 3. Ill peu with one- fourth grain ration with grass. 

Lot 4. In pen without grain, grass alone. 

Lot 5. In yard with full grain ration without grass. 

Lot 6. In yard with full grain ration with grass. 

Lot 7. In movable pen iu pasture with full gram ration. 

Lot 8. Loose in pasture with full grain ration. 

Lot 9. Loose in pasture with three-fourths grain ration. 

Lot 10. Loosi^ in pasture with one-half gram ration. 

Lot 11. Loose in pasture with one-fourth grain ration. 

Lot 12. Loose iu pasture without grain. 

The grain was a mixture of equal weights of wheat, brau, and ground 
barley, and was fed wet. 

At the conclusion of the 91-day period the lots were fed 70 days 
longer, all receiving a full grain ration. The results are sommaiized 
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in the fuillowiiig table, the barley being valaed at $1 and the l»aa at 50 
otB.per 100 lbs: 


Mesulis of feeding pigs grain rations with and withoui graee. 


Lot. 

Period 1. 

Period 2. 

d^verage per 
day per pig. 

Cost of 
grain for 
1 lb. oi 
gain. 

Average per 
day per pig. 

Cost of 
grain for 
1 lb. of 
gain. 

Gain. 

Grain j 
eaten. 

Gain. 

Grain 

oaten. 


Pounds 

Pounds. 

Cents, 

Pounds. 

Pounds 

Cents. 

lfo.1 1 

1.33 

6 28 

3.52 

0.96 

6.54 

4.80 

No. 5 

1. 48 

6. 54 

8.31 

1.41 

8. 10 

4.05 


1. 89 

6. 41 

3.41 

> 1.18 

7.82 

4.42 

No.2 ’ 

1.44 

6. 32 

3. 28 

1.22 

7 20 

4.17 

No.6 

1 1.31 

C 19 

8 53 

I 1.23 

7 44 

4 26 

No. 7 

1.16 

6 46 

4. 18 

1.59 

7.94 

8 51 

No.8 

1.65 

7.00 

3. 17 

1.27 

7. 85 

4.09 


1.89 

0 40 

8.54 

1.33 

7.48 

4 00 

No. 9 

1.23 i 

5.24 

8. 10 

1 62 

9.28 

4.03 

No. 10 

.85 1 

8.55 

3 12 

1 71 

9.03 

3. 73 

No. 3 

.35 j 

1.62 

8.51 

2.11 

0.01 

8.30 

No. 11 

.61 

1.77 

2.18 

1.96 

0 07 

3 48 


.48 

1.69 

2 84 

2. 03 

9. 79 

3.39 

No. 4 

*.26 



1.02 

8. 42 

3,07 

No. 12 

.37 



1.06 

8.00 

3. 12 


.11 



1.94 

8 51 

8.00 

1 


1 Loss. 


Ill 1895 20 were divided into 10 lots. Lots 1, 2, and 3 were fed 
in a small jieu; lots 4 and 5, in a yard; and the remaining lots, fed in 
pens, were allowed to run in a pasture. During the first period, GO 
days from June 20, lots 1 and 4 were fed a full ration witliout grass; 
lots 2, 5, and G, a full grain ration with grass; lot 7, a three-fourths 
grain ration with grass; lots, a half grain ration with grass; lots 3 
and 9, one-fourth grain ration with grass; and lot 10, grass without 
grain. A lot fed in a movable pen and a lot in a pen fed grass without 
grain were omitted in 1895, as they did so jHiorly in 1894. During the 
second period, 63 days from August 28, all the lots were fed full grain 
rations. 

The average daily gain per animal, the grain consumed, and the cost 
of 1 pound of gain in each period is given in the following table: 

Jftceults of feeding pigs grain rations with and without grass. 


Lot. 

Pori(Kl 1. 

Period 2. 

Average per 
pig per day. 

Cost of 
grain for 
1 lb. of 
gain. 

Average |>©r 
pig per day. 

Cost of 
grain for 

1 lb. of 
gain< 

Gain. 

Grain 

eaten. 

Gain. 

Grain 

eaten. 


Pounds. 

Pounds 

Cents. 

Pounds. 

Pounds. 

OenU. 

No.l 

1.16 

4.75j 

2.97 

1.49 

6,67 

8. 18 

No. 4 

1. 12 

4.47 

2.88 

1. 77 

6.56 

2.60 


1.14 

4. 61 

2.02 

1.68 

6.62 

2.66 

No.2 

1. 17 

4.87 

8.04 

1.89 

6. 48 

8.23 

No. 5 

.03 

4.24 

8.30 

1.39 

6.82 

8. 18 

No.6 

1.34 

5. 19 

2.81 

1.61 

6.92 

8.01 


1.15 

4.77 

8.05 

1.46 

6.66 

8.14 

No. 7 

1.10 

8.02 

2.39 

1.60 

7.07 

2.84 

No. 8 

.89 

2.58 

2.10 

1.90 

7.28 

2.09 

No,3 

.29 

1.22 

3.04 

1.80 

^ 5.84 

8.14 

No.9 

.66 

1.29 

1.48 

2.67 

7.41 

2.50 


.47 

1.25 

2.28 

1.66 

6.69 

2.82 

No. 10 

.35 



2.05 

7.78 

2.63 
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The financial statem^t is baaed on vheaii bran at dO ots^ and groond 
Wheat 70 or 76 cts. per 100 lbs. 

The principal conclusions drawn from these experiments and those 
previously made are the following: 

*^Pigfi allowed to run at large over 18 acres of good pasturef and fed a full 
ration of grain, made the most rapid growth and required the least grain for 1 lb 
of gain. . . . 

‘‘Pigs at pasture, fed under 3 different conditions, gained 92.5 per cent more and 
ate hut 2 per cent more than the pigs getting grass and otherwise similarly fed hut 
confined in pens. The grain re(]uired to produce 1 lb. of gain was increased 40 per 
cent with those in pens over those at jiasture. 

“Pigs fed hut part rations of grain at pasture made satisfactory gains. Those at 
pasture getting the three-fourths grain ration gained more than those fed a full 
grain ration and grass, either in the yards or in the pens. . . . 

“As nearly as can be judged exercise alone increased the gain 22 per cent and the 
amount eaten hut 1.5 per cent, hut decreased the amount required for 1 lb. of gain 
22 per centt 

“Grass when cut and fed green to pigs, whether fed in pens or yards, or with full 
or part grain ration, or without grain, proved to be of very little value. 

“Pigs confined in pons and fed on grass alone, mostly lucern, for 91 days, lost over 
a quarter of a junind X)er day. 

“The average of the pigs fed on grass gained a little more than those without the 
grass, but not enough to pay for the extra feed in the grass. . . . 

“Pasturing eitlier with full or with part grain rations appeared to be hy far the 
cheapest and host way of making pork.’^ 

The study of human foods and practical dietetics, M. K. Jaffa (California ffta. 
BuUllOypiu 10 ). — The author aunimarizes views of different authors on tlie composi- 
tion and digestibility of foods, dietaries, and dietary standards. The composition 
of a large number of food materials is quoted, and analyses of several samples of 
California foods are included in the tables. Using the data at hand the author 
shows how weJl-halancod dietaries may be calculated. 

Horseflesh as human food (Jidekr. Landtmdn, 17 {tS96)f pp. dSSO). 

Cotton seed and Its products ( U. S. Dept, Agr,^ Farmers^ Bulletin liH, pp. Hi), — The 
topics treated of in this hullotiu are cotton-seed proilucts, cotton-seed oil, eotton-soed 
meal, cotton-seed hulls, cotton-hull ashes, and feeding cotton-seed products to farm 
stock. 

Millet emd millet by-products, W. Herscii ( Lawdw. Vvrs, Stat,, 46(1895), No, S^,pp, 
lOS-116), — This paper gives a discussion of several species of millets used for feeding 
purposes, their culture, uses, composition, the preparation of food products from the 
seed, and composition of the resulting by-products used for feeding. The data appear 
to he mostly compiled. 

Oil cakes as feeding stuffs and fertilisers, A. Larualerriek (Lee iourteaux dee 
grainee oleagineueee comme aliment et engrain, Paris: G, Maseon, 189G, pp, W3), 

Adulteration of grotmd feed, R. C, Kedzie (Michigan Sta, Bpt, 1894,pp,X35^1S7 ), — 
A reprint from Bulletin 101 of the station (E. S. K., 5, p. 794). 

Rational stock feeding, II. P. Armsby (Pennsylvania Sta, Bpt, 1894, pp, S6-43 ), — 
This is a popular article, quoting average composition of American feeding staffs aud 
feeding standards. Methods of calculating rations are discussed. 

Cotton-seed feed for dairy cows, H. P. Armsby and £. H. Hess (Pennsylvania 
Sta, Bpt, 1894, pp, 44-4)3), — ^Reprint of Bulletin 28 of the station (E. 8. K., 6, p. 1014). 

Cattle and cattle raising in South Drontheim Comity (Norway), J. Aasenuus 
(Iforsk Landmanshlad, 16 (1896), pp. 306’-311). 

Skim milk as li feed for miloh cows (Landman8hlade,39 (1896), pp, 193*19$, 338, 

m). 
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Bbe infltieno« of tb« Ayra^e brood of ootUo on Swttdtob dalxyitiK, B. TtKcm. 

(Kgl. Landthr. Akad, Band!, Tid$h\y SS {li>9C)ypp, 65^$), 

Ongole or Kellore cattle, II. T. Peask {Indian Agr», (1890)^ jVb. 6y pp. i7$^Jl74), 
The milk of the Chotzlower herd, G. Kaiser {Deui, landw, Praa^e, 23 {1896), Bo, 

4o,pp, 39?, 393), 

Fattening lambs, F. B. MuMJbORi> {Michigan Sia, Rpt, 1894, pp, A 

reprint of Bnllctiu 107 of tlio station (E. S. Tl., 6, p 239). 

Dairy and sheep farming at Superioi, .T. A. Craig (JVtaoongin Sta, Bui, 43, pp, 
S9-4S,pls.^),--lL\iii ioeiil daily iiig and slieep-faruiing industry is discussed and meth- 
ods of iinproveinont suggested. 

Cost of maintaining work horses {Agl, Student, J (tS9fi), No, 6, pp, 86--8S). — A 
record was kept of tlie liouis of work ])erforinod and the cost of maintenance and 
caie of each of the horses cinplo.v cd on the Ohio State University farm. The amount 
of food consumed Avas estimated appro vimately. The cost of stables, horses, and 
harnesses was not ituluded. The total expense of keeping each horse was $84 per 
year. The a\crage amount of work perfoimod was 2,^15 hours. 

Practical help in hoiae breeding, W. \<)n Ha^fneu (Stockholm: 1890), 

The idle of the posterioi membeis of the horse in locomotion, Le Hello 
{Compt, Itend., 12? (1690), No. J3,pp, IS'iG-lSOO, figa. ?), 

The external confoimation of the horse, E. A. A. Granoe (Mtclugan Sia, Bpt, 
1894, pp. 304-39 'f, pla, 3,figa. 2). — A lepriut of Bulletin 110 of the station (E. S. It., 
G, p. 242). 

Sunflower seed as a poultry feed, C. Knui>8EN (Landmanahlade, 28 (1895), pp, 
774,775), 

The poultry yard, a manual in poultry raising and egg trade, J. Pedersen- 
BjeikiAAUD (Copenhagen • 1895, pp, ?38), 


VETEBINARY SCIENCE AND PEACTICE. 

Parasitic ictero-haematuria of sheep, W. L. Williams {Montana 
tSia, Bui, (S, pp, ;J1 72-220 ), — This is a prelimiuaiy report upon a disease 
attacking sheep iii the Deer Lodge and Silver Bow valleys and adjoining 
foothills and luoimlaiiis since LSBl, and killing on an average about 
2,000 sheep annually. When an animal is attacked it moves listlessly 
and unsteadily, with arched back. A fever soon shows itself, the urine 
becomes bloody, and the skin and mucus membranes have a well- 
marked yellow color. Occasional dropsical swellings are to be found 
on the sides of the head and neck. The sick sheep lies in a crouching 
position most of the time, and almost invariably dies in from 1 to 5 
days. 

On post-mortem tlie blood was found to be thin and pale, and coagu- 
lating feebly. The liver was a little contracted, triable, and very 
yellow, while the gall bladder was usually distended with a yellowish- 
grcmi or darker, thick bile. The kidneys were much enlarged, with 
easily detachable cajisule and soft liareuchyina, and the bladder was 
generally full of very dark, bloody urine. 

By microscopical examination there was found to be a great decrease 
of red blood cells and a corresponding increase of white corpuscles* 
The l ed cells were enlarged, and contained from 1 to 4 round, oval, or 
oblong parasites, in length about one-tenth the diameter of the blood 
cell, actively motile, and frequently seen in the process of division* 
The disease is believed to be identical with one studied last year tn 
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Ita^y by Dr. A. Bonome, and by bim described as parasitie iotero- 
lisematuria. 

Further studies are to be carried on in the hope of aniving at a 
means of prevention and cure. 

Sorotal hernia occurring in the ataUion during and soon after castration and 
its cauae^ Mascue (Dent landw. Preasej (189G)f No, 4(i, pp, 4.05^ 400). 

On bloody urine (haemaglobinuri, haematuri) in cattle (Norvk J et Tidaskr., 7 
(lS95)y pp, 49^-52), 

On malignant oedema in cowa^ II. IIokne (Norsk Vet Tidaskr., 7 (1895)^ pp, 
05-74). 

The effects produced on certain animals by toxins and antitoxins of diph- 
theiia and tetanus injected in the rectum, V. Giuieu ( Compt Jiend., 122 (1890) ^ 
No, 19,pp,1075--107S). 

Contagiousness of foot dnd mouth disease among domestic animals (Dent 
landw, PresBif 23 (1896), No, 48, p. 429), 

The cattle plague, A. Kdinc.ton (Agl, Jour, Cape Colony, 9 (1890), No, lO, pp. 
253-265). — A history of the dibonso and ac<-ouut oi the present outbreak in Africa. 

The value of tuberculin as a diagnostic agent for bovine tuberculosis, (’iiau- 
VKAIT, LEI3LAN(’, MiaININ, NolAUO, StIIAI S, TKAbBOT, liud WCBKlt (JOUT. riumu, vt 
Chim,, aer. 0, 10 (7890), III, No. 9, pp. 438, 429). 

Tuberculosis of cattle, L. Peauson (Pennsylvania Sta. lipt. 1^94, pp. 89-123). — A 
reprint of Bulletin of the station (K. S. K., 7, p. 709). 

Regulations of official tubeiculiii tests in Norway (Norak l et. Tidaakr,, 7 
(1896), pp, 90-92 ). — The governinont in 1S95 appropriated 10,(K)() kronor ($2,(>80) for 
defraying the expense of an investigation of tuborenlosis among farm animals. The 
tests are made free of ehaii»e upon application to the Dejiartment, tho owner agree- 
ing to ([uarantiiu) all unhealthy animals and to observe other regulations stipulated 
in the aunouueement. Ajiidioations were reeei\ ed and aceejited from 972 herds with 
about 12,250 aniniuls. — f. w. 

Report of the Veterinaiy Laboratory of Norway for 1894, O. Malm (Norak 
Vet Tidaakr,, 7 (M6),pp. 109-117). 

The Royal Danish Veterinary School and Agiicultural College, 1773-1895 

(Mdakr, Dyrlager, 7 (1893), pp, 417-430, figs. 4 ). — A brief history of the highest 
Danish agrieulturnl educational institution from its establishment in 1773 up to the 
present time. 

The fungus diseases offish, A. Maiiuzio (/tschr. Fiaeherei, 1893, No. 6; aha, in 
Hedwigia, 35 (1890), No. 3, pp, 76, 77), 

Conoerning parasitic worms in fresh- water fish, F. Zschokke (Centht Jiakt 
und Par, Med,, 19 (1896), No. 21, pp. 815-825). 


DAiRYiisra 

Pasteurizatioii of milk and cream for direct consumption, H. 

L, Bussell ( Wiacoimn JSta. Bui. 41 j pp, 418., figs. 12). — This bulletin 
gives a full discussion ol* tlic subject of pasteurization of milk and 
cream, tbe conditions to be observed in pasteurizing, the apparatus 
necessary for pasteurizing on a large and small scale, bottling, cost of 
the operation, etc. 

Tbe difterence between pasteurizing and sterilizing and tbe relative 
advantages of each are pointed out. The distinction is made that — 

^'Pasteurization is the use of heat at a temperature ranging firom 140 to 175^ F., 
and is usually applied for only a limited length of time* 
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'^SterilizAtioo U the em|»Ioym6nt of a higher teiupeiaturO; approximating if not 
exceeding the boiling point of water (212*^ F.)* 

**Milk that has been sterilized is not necessarily sterile, {. c., completely free drotn 
all living germs, and therefore this term is, in a certain sense, a misnomer. . . . 

** The resistaiK'O of bacteria in a latent condition (spores) that are always to be found 
in milk is so marked that no single heating process can ho relied upon to free this ^ 
material entirely from germ life, unless the sterilizing process extends over several 
hours.'' 

In his discussion of conditions to be observed in pasteurizing: milk on 
a commercial scale, the author makes the tbllowing observations oii the 
selection of milk : 

Milk which lias stood from 12 to 24 hours and lias developed a considerable degree 
of acidity is not as well suited for pasteiiri/ing as fresh milk. The development of 
acid is dependent upon the growth of the bacterial ♦germs in the milk, principally 
the lactic-acid group of organisms ; consequently, milks that show much acid are 
full of bacterial life. . . . 

‘'The older the milk the richer it will be in spores, and consequently the pasteur- 
izing process will have less effect on the contained bacteria. We have found in a 
practical way that the milk and cream that was treated on Monday oftwm soured 
sooner fhau that of any othei day in the week. In fact, it sometimes happened that 
milk pasteurized on Monday failed to keep as long as that which "was }>asteurized 
on the Saturday previous. This was due to the larger number of bacteria in a spore 
condition in the older milk. . . . 

“For pasteurizing jmrposes, the nearer we can got the milk to the cow the bettor 
will be the result. Under some conditions milk can be shipjied into the city without 
much loss of time, hut wher(‘ this eaii not be done, it is far better to handle the 
product in the coiintiy and ship it in a pasteurized condition than it is to transport 
it in the untreated state. 

“Tbo night and morning milk should be kept in separate cans, and during the 
extreme liot weather in the summer it may sometimes he necessary to reject the 
evening milk unless it has been handled with especial care." 

Where milk is received from a number of patrons for pasteurizing 
purimses, it is suggested that the acidity of the milk be determined by 
means of the Farrington alkaline tablets, as an indication of the age 
and condition of the milk. ' 

As to the temperature for pasteurizing, two factors enter in — ^the 
biological requirement and the i>hy8ical requirement. The thermal 
death point of vegetating bacteria depends upon the temperature of 
heat used and the length of exposure to the heat. While most kinds 
of bacteria iu the vegetating stage are killed by a moist heat of 
13rM40^ F. for 10 minutes, a higher temperature is required for tubercle 
bacilli. The latter is said to be destroyed by a temperature of 149^ P, 
for 30 minutes, 155^ for 15 minutes, or 167^ for 10 minutes. If milk 
is exposed to too high a temperature a permanent cooked flavor is 
imparted to it. Milk or cream nearly always has this flavor in pas- 
teurizing at a temperature above 149® F. tor 20 minutes, but the taste 
disappears quickly on cooling. 

“We have usually chosen in our work the temperature of 155° F. as the proper 
pasteurizing point. With this medium temperature there is less danger of over- 
heating than there is where the highest possible degree is used as a standard* With 
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i&ls tempetatm fm exposure for t5 minates would be fatal to iheootuiumptive genn, 
but in order to have a margin of safety, it bas been our practice to extend this time 
limit to at least 20 minutes/’ 

According to the author, the cooling of the pasteurized material is 
nearly or quite as important as the heating, for if the milk is allowed 
to cool spontaneously it soon reaches a temperature which is very 
favorable for the germination and growth of the few resistant bacteria 
that have not been killed by the heating. If left to itself it will 
require several hours for any considerable mass of milk to cool off to 
the temperature of the air about it, and except in winter months it 
should be cooled much below the ordinary room temperature. A dia- 
gram is given showing the necessity for rapid cooling of milk. This 
brings out the fact that. the bacterial changes that occur in milk are 
directly dependent upon the length of time that the milk is kept at the 
temperature where growth can occur. Tn order to prc^serve its keep- 
ing qualities alter it is once pasteurized, milk should be chilled imme- 
diately to a temperature below the germinating point — 50^ F., and 
except in winter months ice is necessary in the later stages of the proc- 
ess. Another benetit from rapid cooling is said to be the effect of 
sudden changes in temperature upon the vitality of the remaining 
spores. A rapid heating followed by rapid cooling has a greater par- 
alyzing effect upon the vitality of the spores than more gradual 
changes in temperature; and to further increase the paralyzing effect 
of this chilling ju’ocess it is recommended to hold the pasteurized prod- 
uct for some time at a low temperature. The result is more satisfac- 
tory where the pasteurized milk is kex)t at a low temperature for some 
hours instead of delivering it immediately to customers. 

‘‘To the best results from pasteurized material it is necessary to keep it .it all 
times at a low teniper<iliure. The maintenance of this condition x>revont8 the devel- 
opment of the spores that are left m the milk to a f^reat extent so that j)aHtenrizod 
milk and cream kept at 45^’ to 50^ F. (refrigeratoi temperature) will remain sweet 
from *1 to 7 days »)r even longer. We have had cases where the milk was pasteurized 
but a single time and yet it remained sweet for over 4 weeks when the bottle Avas 
kept sealed. In oiir practical pasteurizing w'ork we have made it a practice to 
expose a sample of each lot of (Team that was handled to the teni])eratuTe of the 
room and then note the length of time that elapsed before souring. In no instance 
have we found that the milk curdled in less than 2^day8, and usually it kept from 3 
to 4 days, even though the temperature of the room rose to 75^ F. at times during 
the day.” 

A simple pasteurizinj? apparatus for family use, similar to that 
described in a circular of tins Department, consists of a largo tin pail 
with an inverted perforated pieplate as a false bottom. The bottles of 
milk are placed in the ])ail, water filled in the pail to the level of the 
milk, heated to 160° F., then removed from the fire and allowed to stand 
with the cover on for half an hour. The bottles are then removed and 
cooled as rapidly as possilj^le and placed in a refrigerator. “Milk treated 
in this way ought to keep perfectly sweet for several days.” 
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The apparatus on the market for pasteurizing on a commeroM scida 
is discussed in a general way. Nothing was found which seemed to fill 
all the requirements, and experiments were made at the station which 
resulted in devising a combined i)asteurizing and cooling apparatus^ 
This apparatus is described and figured lu detail. Briefly, it consists 
of 2 chambers, the inner a milk reservoir and the outer a water jacket. 
Each chamber is ])rovi(led with stirrers to agitate the liquids and 
equalize the temperature. A special stopcock for drawing off the 
liquid is described )nd figured. The heat is furnished by a steam pipe 
which enters the ^vater jacket at tlie bottom. Cold water may also be 
introdu(*ed through this pii>e for cooling. The agitators are run either 
by steam or band power. The milk or cream is filled in the reservoir, 
water filled in the water jacket to the same height, and rapidly heated 
to the required temperature, the agitators being run from the first. 
The temperature readings of both water and milk are taken at frequent 
intervals. The re(iiiired temperature is maintained for about 20 min- 
utes, after which the pasteurized material is rai)idly (‘ooled, either in 
the same apparatus or in a separate cooler. Water and ice coolers and 
de\ices for bottling are described and illustrated, together with a steam 
sterilizing apparatus for sterilizing the bottles and implements used in 
pasteurizing. 

Tlie d(‘tails of pasteurizing milk or cream are given, with the precau- 
tions to be observed. The material is put up for delivery in a simple 
milk bottle closed with a plain pulp cap which is dipped in paraffin to 
seal the bottles. 

The cost of the operation is discussed in a general way, but as the 
work has been done in connection with the general creamery no definite 
figures are given. It is believed, however, that under ordinary <5ondi- 
tions the cost could not exceed more than a few cents per gallon where 
a business ot any magnitude was carried on. 

far as onr present knowled;?e goes, ^lasteurizeil material is adapted to any use 
for wlih li normal milk and cream is suitable. Foi general domestic purposes it gives 
excellent satisfaction, and ice cream made from it has a smoother texture than when 
raw matenal is used. It has met with favor as an invalids’ and children’s food 
and is receiMiig the rei ommendation of medieval men. 'rroated in the way detailed 
in the foregoing pages, the destruction of germ lifc^ in the milk averages about 99,7 
per cent, and the effect of stomiitog tlie putrefactive and fermentative proc'esses of 
so nmcb oiganic life can not bo attended with otbcT than boneOcial results. * 

With cream the cost of ]»reparation is merely nominal, and although with milk it 
is proportionally more, owing to the intrinsic lesser value of the* latter material^ yet 
the increased value of the product much more than compensates for the expenditure, 
view of the economic and hygienic advantages to be derived from pasteurized 
milk and cream it would not be surprising if it came into general use, especially in 
city trade.^' 

The sterilization of milk, J. A. Fouret {Pharm, Jour, and Tram., 
4 (1896), Ab. 1346, p. 381 ). — The author has examined various methods 
for the sterilization of milk and finds that theJbest results are obtained 
by x>laeing the jar containing a pint of milk into a tin vessel filled with 
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3 pints of water in such a manner that the water and milk ate at almut 
the same level when the jar is supi>orted al)out half an inch from the 
bottom. The water is then heated until it boils, after which the milk 
is allowed to remain in the water for 15 minutes. The water should 
boil in not loss than 25 minutes and the milk must bo stirred continu- 
ously to prevent the separation of the cream. — \v. ii. kiitjg. 

Cheese curd inflation, its relation to the bacterial flora of fore- 
milk, H. L. Bolley and C. M. Hall {Centhl, Balt und Far. Alhj.j 1 
(i8.95), JTo. 22-23^ pp. 7SH^79 j ). — The word ‘^foremilk’’ is used to mean 
the milk from the first part of a milkiniJ, not colostrum. Some studies 
were made on the formation of ‘‘pin holes in curds which indi(;atedit 
to be due to the action of bacteria. Experienced cheese makers have 
quite generally affirmed that its chief origin is ‘dirty milk.’ The work 
upon which this paper is based reaffirms this belief.'’ Preliminary 
cheese curd and fermentation tests were made jit 2 different times with 
the milk of 2 eows, using the milk drawn first, the stripjiiiigs, and the 
mixed milk of the whole milking. “Tin* exidenee from these tests is 
that the gas-originating organisms uere not located in the udders either 
in the fore or last milk, and that the few ‘jiin-holes’ of the (*urds must 
have had an external origin.’' 

Studies were then made of the bacterial floia of the milk of 10 
healthy eows, living under healtliy stable eonditions, Irom January 22 
to April 25. In ea<*h ease* dimples were taken of the first and last milk 
of the milking by means of a steiile silver milking tube inserted xxell 
up into tiic milk cistern. As a result, 10 <Iistiu(*t sjieeies of bacteria 
were isolated, some of which were common to lioth the first and last 
milk, and others to only one of these. All the mieroorganisms found 
were bacteria, and none xvore found which prodin*ed gas. ^-Thc work 
is given as a pieliminary study, and maybe sai<l to indicate — (1) no 
bacterial tlora cimmion to tlie animals investigated, sav<* one peculiar 
uou-milk afi’ecting species; (2) that a given form u ben oneo present 
may be quite constant in its occupancy of the udder of an individual 
animal. Finally, the abseiiee of gas prodin*iiig organisms remains unex- 
plained, but adds significance to the ])reviousIy des(*iil)ed curd tests.” 

The constancy of the kinds of bacteria in normal milk, II. L. 
Bolley (Venthl. Balxt, inid Far. AUg.j 1 JSo. 22-Zl^ ])p. 7.9J- 

729 ). — Diliing the summer cultures were made of the milk drawn from 
each teat of 3 cows. The samples of milk were obtained in the vsame 
way as in the in eceding studies, exee])t that in some cases the milking 
tube was inserted to different depths. About 60 cultures were made. 
In all 37 different kinds of bacteria were found representing various 
physiological types. “As in the previous studies, there is no evidence 
that the same species are common to diff erent animals, but the constancy 
of the occurrence of certain types, if present at all, is very apparent. . . . 
It is plain that the greater number of the germs are found only acci- 
dentally at a certain time in a given udder or teat, and perhaps come 
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from the snrrotindings of the animid. Bnt thete are certain eingie 
germs which if once found in a teat or udder reappear with astrUc^f 
constancy.” 

Bffaot of aheazlng on the yield and oompoaltlon of milk of milk aheap, 

Hucho (Milch Ztg,f 25 (1896)^ No, 23, p, There was a greater or less effect in 

the case of the 3 sheep used in the experiment. The yield of milk decreased and 
the percentage of solids and fat increased after shearing. 

The production and sale of milk in the vicinity of Copenhagen, N. Heyman 
(Landmanshlade, 29 (1890), pp, 13-20, S1S8, 47S0), 

Preservation of cream for market, F. L. Kussell (Maine Sta, Bui, 23, 2d eer., 
pp, Populai remarks on the souring of cream; the method of destroying the 
germs and prc\enting souring by the use of heat, cold, and germicides; the injury 
to health of boric acid and salicylic acid ; and pasteurization. It is stated that the 
creamery trade for Maine considerably exceeded $150,000 the past year. 

The commercial and nutritive value of butter and cheese, K. Sonden (Nard, 
Mejeri Tidn,, 11 (1S9G), p, 87). 

The practical importance of recent bacteriological researches for the manu> 
faoture of butter and cheese, N. EngstkOm (Kgl, Landi, Akad, Handl, Tidekr,, 35 
(1896), pp. 3-21), 

Tests of cream separators, H. V. Akmsby, W. H. Oai dwell, and L. E. Rebbr 
(Pennsylvania Sta. lipt. 1894, pp. 13-35).— -A reprint of Bulletin 27 of the station 
(E. S. K., 6, p. 940). 

De Laval milking machine (Molk, Ztg,, 10 (1896), No. 11, p. According to a 
note from the Swedish Patent Gazette, the apparatus, ** Lactator/^ weighs 14 lbs. and 
is connected with the cow by means of a hose which fits the teats. It gives the 
pulsating action of the sucking calf. The milk is pumped up into a can which is at 
about the height of the cow’s head. The machine is said to operate quietly and 
steadily. It IS being used regularly on a herd of 23 cows and is said to do satisfac- 
tory work. 

The lactator (the milking machine invented by Dr. Gl. de Laval) (Nord, Mtgeri. 
Tidn., 11 (1896), No. 7, pp. 75, 76, illm.). 

Directions for using the Babcock test, H. Hayward and M. E. McDonnell 
(Pennsylvania Sta. Jinl. SS, pp. 13, figs. 5 ). — ^This bulletin gives popular directions for 
carrying out this test with whole milk, skim milk, and cre.im, and contains an offer 
to supply tested apparatus at a fair price to enable persons to have a standard with 
which other apparatus may be compared. 

Dairying in Denmark during 1895, B. Boqgild ( LandoKon., 15 (1896), pp. 
144-155). 

Dairy farming in India (Indian Agr., 21 (1896), No. 3, pp. 89, 90). 

Development and extent of dairying in transmarine countries: I, United^ 
States; 11, Australia (Milch Zig., 25 (1890), Nos. 19, pp. 295,296; 22, pp. 340, 341 ), — 
Milk supply of New York and Chicago. 


TECHKOLOGT. 

Sirups and molasses, O. L. Teller and J. F. Moore {Arkamat 
Sta. Bui, 37, pp. 181-186 ). — A considerable number of sirups, such as 
are ordinarily sold in Arkansas, were collected, “without reference to 
their probable adulteration,” and analyzed. The sirups were of four 
classes — (1) sugar cane sirup, (2) maple simp, (3) sorghum simp, and 
(4) glucose simp. The data for 26 samples of simps are given, and the 
nutritive value of various sorts of sugar is briefly discussed. In the 
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autbors’ opinion this varies very little. ‘^It may be said that the rela- 
tive value of diflerent sirups is largely dei)endent uiioii the individual 
taste of the consumer, and that the selling price has no relation to the 
actual food value of this article.” 

The production of maple sugar, G. 11. (4 rimm {Vnlt. and Country GenU, iU (WPO), 
No, ^M7yp, X40 )^ — The author the nocesHity of absolute cleauliuess iu every tliiug 

connected with the lU'ocess ; the sap sliouUl conic iu ciiutaet with tin only ; tin spouts 
should he used ; autl the buckets should be covereil. The sap should he evaporated 
as soon as possible after it leaves the tree. With suitable apparatus a barrel of sap 
can be converted into a gallon of sirup weighing 11 lbs. in 20 iiiiuiites. This sirup 
will make S lbs. of sugar. The natural color of the sirup is a trauHlue<>nt white; if 
it weighs less than 11 Ihs. per gallon it will ferment; if more, it will ei\> stallize. 
The sirup is far superior to that from remcltod sugar. 

In putting it up for the market it should he poured into tui cans at lotF F., and 
hermetically scaled. It will keep better in an attic than in a cellar, unless the cellar 
is very dry. 

The manufacture of beet sugar in Sweden, 1894-95 (Tidslr, Landimdn,, 17 
{189(1), pp. £4-0(1). 

The infectious diseases of wines, J. Hkhuenh (Centhl. liaki, nnd Par. Ally., % 
{1896), No. 6-7, py. Jhi-131). — A n'suiiie and bibliogra[»by of this subjo<'t. 

Hemlock for tanneries {Garden and Parent , 9 (/S9(>), -Vo. 4.13, pp. 321, 333). 

The tannins of some Ericacese, B. L. Decjuaefe (.inur. dour, Pharm., OS (ISPO), 
No, 0, pp. 319-S31). 

The tannin of the palmettos. 11. Tkimiile {Garden and Porent, 9 (1890), Vo. 418, 
pp, 183, iSd). 

The future supply of India rubber {Indian Ayr., 11 {1890), No. 4, pp. 116, 120; 
from Indian Pubbir frorfd). 
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Danish agricultural statistics for 1894-’95, F. Reck {TUhkr. LandOkon.. 16 
{1890), pp. 108-194). — Tlio author gives summaries and discussious of l>auish agri 
cultiirid exports ami imports during 1891 -’95, as well as comparisons between statis- 
tical data for this and previous years. The following table shows the excess of the 
exports over the imports for 1894-’9r> and the average for the jireeediiig 10 y(‘ar8: 

Exceun of exports of Vanish ayricnliuraJ jtrodneis orir imports. 


I’roducts. 


1894-’9o 1884* 'IT \ IVoUurts 


1894-’9r> 1 


Hothch 

number. 

12, 218 

SttMTs and cows 

. . do 

119,254 

CalvoM 

....do... 

2, 085 

Sheep and goats 

do 

8, 14:1 

Sw'iuo 

do 

17;i, 221 

Me.at million lbs . . 

5. 74 

Pork 

. .. .do.... 

109.40 1 



....do.... 

88.00 , 

Cbcoso 

do 

1.72 


8, 607 

Eggs million <loz 

Wool million lbs. . 

11.14 

9.00 

S-l, 797 

1.41 

13 

5. 868 

CVroals.. million bush.. 

16. 47 

C 97 

04, :i62 

Itruu do 

200. 96 

201. 64 

LW,81'» 

Oil cakes do 

197. 08 

127.42 

2 . 2:1 

59.40 

' Uapo and linseoil . .do 

ArliUcial lertili/.era, nul- 

.84 

.70 

GO ,58 

bon lbs 

50. 02 

43.54 

1.15 

Man uros . . million lbs . . 

20. 33 

11.64 


The exportation of pork and bac<m increased considerably over that in 1893-^94, 
viz, 120.89 million lbs. in 1894-95, against 102.52 million lbs. in 1893-94, an increase 
of about 18 i>er cent. The excess of exports over imports of butter decreased from 
91.02 million lbs. in 1893-^94 to 87.99 million lbs. in 18i)4-95: the exports of butter 
during the latter year amounted to 127.29 million lbs., 124.56 million lbs. of which 
were sent to Great Britain. The average price paid for first-class Danish butter was 
31.1 cts. )>er pound during 1894-’9D, against 28.8 cts. during the preceding Jffax. — 

E. W. WOLL. 

3284-No. 11 7 
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Blg;hth Annual Report of OeorgU Station, 109 $ (G 0 argia Sta, Rpt 1806, 
pp, brief report ou the work of the year, list of bulletiiiB pttblisheil, and 

a financial statement for the hscal year ending June 30, 1895. 

Seventh Annual Report of Michigan Station, 1894 (Michigan Sfa, Bpi, 18B4, 
pp. This consists of a treasurer's rejiort for the hscal year ending Juno 30, 

1894; short reports by the director, agriculturist, horticulturist, botanist, entomolo- 
gist, chemist, and apiarist, and K^prints of Bulletins 101-110 of the station, Special 
Bulletins 1 and 2, and press luilletins on the army worm, prickly lettuce, ])reventiou 
of stinking smut of wheat, Russian thistle, and doubtful substitutes for clover. 
Accounts of some hitherto imprinted work are noticed elsewhere. 

Second Annual Report of Montana Station, 1895 ( \hnfana Sta, lUd. 8^ 
pp. I01-J20). —Thm includes a treasurer’s report for the fiscal year ending June 30, 
1895; brief general rejmrts by tlie director, horticulturist, agriculturist, and botanist, 
chemist, irrigation engineer, and veterinarian, and an article on parasitic ictero- 
haunaturia of slu'ep (see p. 980). 'I’ho acreage and yields arc given of a number of 
farm crops grown al the station and (TOX) statistics for Gallatin County. 

Reports of director and tieaaurer of Pennsylvania Station for 1894 (VenunyU 
rania Sta, Itpt, /.sv>/, pp. Brief notes by dire< tor on work of the station, 

changes in personnel, ami publications, and a linanciaJ statement for the liscal year 
ending June 30, 1894. 

Aimual Report of Ultuna Agricultural Institute 1893 ( Upsala (Sweden), jSBl, 
pp, tOfj), 

Annual Report of Ultuna Agricultural Institute 1894 ( Vpmla (Sweden), 1806, 
pp, rjj). 

Report of the Royal Swedish Agricultural Academy for 1895, (\ L< a in ( KqL 

Landibr, Jkad, llandh Tidskr,, ,16 (IStKi), pp. Jl-36). 

American agriculture, N. Hkyman (Landmanebladt , J9 (/«s.%), pp, 01-03, 

10U104, n6-iio, m-m, iir-isu). 



NOTES. 


Alabama 0<>lle(jk anj> Station. — L. M. Tndi'rwood, havinj[( boon callod to tbo 
profeBBorsliii) of botaii> in Coluuilda IJnivoiflity, New Yoik, ha.s resi^^iicd the chair 
ol biologj ; and K. S. KarJe has been elected ]iroressor of biolog> and horticulture ami 
biologist of the experimeut station to succeed him ,1. F. Duggar, who has been 
acting agriculturist since January 1, has been elected professor of agriculture and 
agriculturist of the station. C. F. Haker, formerly of the Colorado Station, has been 
appointed entomologist of the station and assistant in horticultun*. A new green- 
house with glass area 20 hy HO ft. has been completed on the station ground, and 
F. Fremin has licen employed to take charge of this and the ])hyto-pathological 
house. 

CoNNKCilci T Stokhs Hi'ation. — C. S. Plud]>h, agrieultiirist of the station, suc- 
ceeds (\ 1). Woods as \ iee-dir(‘Clor of the station, and F. (i. benedict takes his place 
as chemist. \V. J.. IVntecost succeeds Mr. stocking as assistant agricultniTst. 
James S. Judd, sou of (Iraiige Judd, has been appointctl secretary of the statiou. 

Delavn AKFi (ViLLKiiL (icorgc A. Harter, M. A., Ph. 1)., has bi-eu elected president 
of the college, vice l)i. A. N. Kauh. 

li>\iio Station. — 'fhe citi/.ens of Moscow and vicinity have ilona^ed to the uni- 
versitN for exclusive use of the experiment statiou and agrieiiltural college HO acres 
of land, 'fho tract is well suited to the investigation of inari,\ (luestions concern- 
ing the adaptability of North Idaho soil for agrii’ultural pur]>ose8. It (‘ontains 
north, south, and east slopes, as well as hill and bottom land. 

Illinois Fni\ kusity ani> Station. — j\t a recent lueeling (d’the hoanl of trustees 
of the University of Illinois 2 new departments were estahlished for the eollege 
of agri<‘ultnre, vi/, agricultural physics and dairy manufactures, both of these 
positions are to he tilled before the beginning of the eollege year in September. 
This provides for separate instructors for animal husbandry, soils and (Tops, and 
dairying. The same orgauizatiou and tb«' same men will also serve tlio station. The 
dean of the college of agriculture has been made ijr offivio dirt^ctor of the station, 
and the board of direction, which has hitherto served in the capacity of director, is 
n^taiued as an advisory board. 

MissocKi Univeksitv ani> Station. — N. O. Booth, B. Agr., has been appointed 
assistant in horticulture at the station. Arrangements have been perfected for a 
school of horticulture devoted primarily to the practical technique of nursery work, 
orcharding, market gardening, and tloriculture, to open .Fanuary 5 and continue 12 
weeks. This course will run parallel with the short winter course in agriculture, 
and will embrace horticulture and entomology as majors, and physiological and sys- 
tematic botany, agricultural chemistry, bookkeeping, and shop work as minors. 

Oklahoma Station,— L. Lewis, D. V. M., formerly demonstrator of anatomy 
and house surgeon in the Iowa Agricultural College, has been appointed veterina- 
rian at this station and entered upon his duties July 1. 

Hhobr Island Station.— H. F. Adams, farmer, and S. Cushman, apiarist and 
poultry manager, have resigned their positions at the station. 

South Dakota Collbom.— John W. Heston, A. M., Ph. D., LL. D., has been 
elected president of the college and assumed the duties of his ofiftce. 
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0 TA 1 X CoLXJBGB Aim STATION.— At » rccest meeting of the l»iMiFd of txneteea J« If. 
Tannor, of Salt Lake City, was elected president of the college, yice J. H. Paul; 
Luther Foster, M. S. A., late of Montana College and Station, director of the sta*^ 
tion ; and Lonis A. Merrill, B. S., assistant agriculturist. Ripley S, Lyon Is now 
treasurer in place of H. E. Hatch, resigned. Profs. A. A. Mills and E. S. Riohman 
have severed their connection with the college and station. 

Wyoming Coixege.— W. F. Gilkison, of Colorado College, has been appointed 
instructor in mechanics in the College of Agriculture and Mechanic Arts. 

Pasteur Monument. — It has been decided to erect in one of the squares of Paris 
a monument to the memory of M. Pasteur, and subscriptions are now being solicited 
for that purpose. The I'aris committee includes the President of the Republic and 
his cabinet, together witli about 160 of the most prominent officials, scientists, and 
other distinguished citizens of France. The committee has extended an invitation 
to the people of the United States to assist in this undertaking and have authorized 
the organization of the Pasteur Monument Committee of the United States. The 
latter committee has issned an announcement from which the following extract is 
taken : 

We believe it is unnecessary to urge anyone to subscribe The contributions of 
Pasteur to science and to the cause of humanity were so extraordinary and arc so 
well known and so thoroughly appreciated in America that our people only need the 
opportunity in order to demonstrate their deep interest. 

All can unite in honoring Pasteur. He was such an enthusiastic investigator, so 
simple, so modest, so lovable, and yet so earnest, so gn^at, so successful — his ideals 
were so high and his edorts to ameliorate the condition of humanity were so untiring 
that wo anticipate an enthusiastic response from the whole ci\ilized world. The 
United States will vie with the foremost of nations in this tribute. Cbotaists, zool- 
ogists. physicians, and all others interested in science will wish to be represented. 
No one is expected to subscrilte an amount so large that it will detract in the least 
from the pleasure of giving. A largo number of small subscriptions freely con- 
tributed and sliowing the popular appreciation of this eminent Frenchman is what 
we most desire. . . . 

*'It is our purjiose to do our work as largely as possible through societies or other 
organizations. We prefer to have each organization apjiolnt one of its members os 
an associate member of this committee, with authorization to collect and forward 
the subscriptions. The amounts thus far subscribed by iiidividiiala vary from tlity 
(50) cents to ten (10) <lollars. It is hoped that no one who is interested will hesitate 
to place his name upon the list because he cannot give the maximum amouut.^^ 

The committee will supply subscription blanks and receive and transmit the 
funds which are raised. Remittances may bo made to the secretary, Dr. £. A. de 
Bchweinitz, Cosmos Club, Washington, D. C. All checks, etc., should be made 
payable to ^'Treasurer, Pasteur Monument Committee.*^ The original subscription 
papers will be forwarded to the Paris committee fur preservation. 
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The present number completes the seventh volume of the Record. 
The character an^ extent of the work in this and the preceding volume 
is indicated by the following table: 


station reports 

Station bullet lUH 

Publicationn of ITiiitcd Staten Popartiueut of Agriculture 

Foreign articles 

Total number of articles 

Classified as follow s . 

Pbysios 

Chemistry 

Botany 

Feriiieutation and bacteriology 

/dologv 

Meteorology 

Air, water, and soil 

Fertilizers 

Field crops 

Uorticnltnre 

Forestry 

Seeds and Wfseds 

Diseases of planl s 

Entomology 

Foods and anininl production 

Veterinary science 

Dairying 

Technology 

Agricultural engineering 

Statistics 

Miscellaneous 


1 Volume 

Volume 

1 VI- 

VII. 

42 

46 

295 

304 

526 

443 

1,606 

1,301 


1 


144 

53 

43 

1 

4 

4 

10 

86 

54 

87 

54 

65 

100 

308 

206 

155 

111 

22 

11 

37 

41 

110 

64 

60 

87 

182 

156 

62 

36 

113 

76 

6 

1 7 

32 

i 18 

65 

76 


1 


The abstracts in this volume occupy (>46 x/ages, and required in their 
preparation the reviewing of 25,281 pages in the original publications. 
In addition to this the volume contains 3,256 foreign titles, not 
abstracted; 15 editorials, occupying 27 pages; 11 special articles occu- 
pying 120 pages, and 88 station notes, occupying 14 pages. 

As in previous volumes, the subject index has been made in sufficient 
detail to serve as a fairly complete guide to the contents of the publi- 
cations abstracted. 

997 


9021— No. 12 1 





INDEX OF NAMES. 


Aasenhus, J., 985. 

Abbe, C., 473. 

Abbey, 512. 

Abbott, G., 529. 

Ab6l,M. H.,803. 

Abcloiis, L., ill. 

Adams, C. L., 127. 

Adams, H. F., 995. 

Adams, K. C., 380. 

Aderbold, K., 774, 964. 

Adkin, It., 699. 

Adriance, D., 366, 376, 377. 

Aeby, J.,3. 

Agassiz, L., 637. 

Alkmaa, C. M.. 757, 897, 941. 
Aitken, A. P., 573, 575, 577, 581. 
Albert, F., 95,5. 

Albu<inerque, J. P. do, 390. 
Al^n, J. K., 689. 

Algan, 11., 961. 

Allen, A. II., 554. 

Alien, E.W ,262,268. 

Allescher, A., 224, 513. 
AUibou,a.H.,650, 651. 

AUik, A. K., 338. 
AUnard,G.,209,504. 

Aliuroth, 557. 

Aloi, A.,19, 749. 

AlTord, H. E., 169, 170, 175, 176, 
177, m. 

Alwood, W. B., 38. 

Anderson, S. P. K., 708. 
Anderson, D. W., 110. 

Anderson, F. P., 170, 172, 176. 
Anderson, M. P., 588. 
Andersson, J. A., 690. 
Audouord, A., 25, 110, 293, 298. 
Andrf‘,E.,44,687, 771. 
Andr6,G.,271. 

Angot, A.,475. 

Angstrom, 930. 

Antz, C., 293. 

Appel, A., 249. 

Appel, J., 258. 

Appiani, G., 915. 

Aresobong, P. W. C., 838. 
Argutinsky, 536, 537. 
Arloing,S.,lS6,618. 

Armsby, H. F., 171, 173, 176, 177, 
178,900,985,992. 

AmeU,E:.,05. 

Arnold, G., 772. 

Arnott, S.y 688. 


Arrhenius, S., 929. 

Arthur, .J. C., 219, 277, 371, 408. 
Aschman, C., 588, 689. 
Asbburner, C. E., jr., 432. 

Ashe, W. \V.,36,466. 

AHkeUiisy, E., 19. 

Atkinson, G. F., 179, 220, 226, 814, 
838. 

Atterberg, A., 210, 496, 653, 954. 
Atn ator, W. ()., 148, 447, 622, 596, 
697,509,803,906. 

Austin, W., 882. 

Autonreith, W.,91. 

I A v^'dissiau, (). A., 751. 

I Babbmgtoii, 534. 

I llabeoek, S. M., 268, 629. 

Babes, V., 712. 

Baeb, A.,18,655, 921. 
Bachman,!. A., 89. 

BHehnittUD, J., 188. 

Backhaus, 71, .m 
Baezen ski, M., 557. 

Bader, R., 271, 557. 

Babneke, G 68. 

Baier.K., 71. 

Bailey, F M., 278, .308. 

Bailey, G. 11., 459. 

Bailey, L. H., 130, 131, 210, 215, 
398, 400, 402, 4i>4, 468, 500, 501. 
506, 562, 563. 585, 657, 864, 865, 
879. 

Bailey, S.J.,060. 

Bailey, V., 20. 

Baillon, 11., 342. 

Bain, S. M„ 874, 876, 883. 
Bairstow. S. D., 231, 792. 

Baker, C. F., 230, 595, 905. 

Baker, E.G.,667. 

Baker, J.L., 279. 

Balentine, W.,111,863. 

Balfour, G., 876. 

Ball, M.Y., 279. 

Balland, 63, 397, 522, 794, 808, 891. 
Balmer, J, A.,133. 

Bainer, 661. 

Bancroft, E.H., 396. 

Bang, B., 618. 

Banti,G.,19,279. 

Barber, C. A., 39. 

Barboy, G., 407. 

Barill5,800. 

Barker, 0. W., 517. 

Barker, F.C., 505, 631. 


Barker, M., 216. 

Barnes, S. W., 721. 

Barnett, R.E.,272. 

Bariistein, F., 553. 

Banmi, E., 703. 

Barral, 818. 

Barro, 616. 

Barrett, C.G., 517. 

Barrett, J. 0., 776. 

Barrois, C., 596. 

Barrow, D. N., 413. 

Barrows, W. B., 840. 

Bartels, 397. 

Barth, R., 188. 

Bartholomew, E., 748, 838. 
Bartlett, J. L., 843, 932. 

Bartlett, J. M., Ill, 265, 897, 898, 
940. 

Barus, C.,20. 

Basenau, F., 71, 158,897. 

Basile, G , 848. 

Bassfreund, .T., 155. 

Biissler, P., 341. 

Bastian, 8., 960. 

Bastin, E. S., 775. 

^ates, W.C.,867. 

Battanchon, G., 110, 277, 573, 586, 
757. 

Battle, ir. B., 08, 111, 112, 287, 294. 

404, 475, 845, 854. 

Bau, A.,659. 

Bauer, A., 141. 

Bauer, E.,745. 

Bauer, F., 959. 

Bauer, F. E.,745. 

Bauer, L. A., 722. 

Baumann, A., 663. 

Baumann, E., 616, 891. 
Baumeister, F., 161. 

Baumert, 643. 

Beach, F., 901. 

Beach, S. A., 179. 

Beadle, C., 462. 833. 

Beal, F.E.L., 469, 470. 

Beal, W.J., 872, 961. 

Bean, W.,m, 

Bean, W. J., 775. 

Bear, W.E., 341. 

Board, J., 371. 

Beanfret, M. du, 271, 362. 

Bebb, M. S., 466, 508, 584, 775. 
Beck, K.F., 529. 

Beokmann, £., 463, 737. 

999 



1000 


EXPERIMEKT STATION BBCOED, 


B6ckitrt8,H.,890,919. 

Beckwith, M. H., 179, 230, 766. 
B6cl6rc, A., 712. 

Bedford, S. A., 579, 587 
Beor, B., 277, 372. 

Beeson. J. L., 262, 268, 509,648,677, 
678, 738, 739, 740, 741 , 744, 746. 
Behrend, 463. 

BehrenclH, 90, 

Behrens, J., 32, 224, 310, 993. 
Behrens, P., 631. 

BeljMefif.W., 140. 

Bell, K., 896. 

Bellair, G., 772. 

Bellier, 16. 

Beiohoubck, A., 804. 

Belzuui;;, E., 275. 

Bon Azof, 203. 

B0uara,J.,848. 

Benecke, W., 23, 926. 

Beiicilirt, A. L., 526. 

Benedict, F.<i., 995. 

Benedikt, K., 18, 257. 

Bennett, A. A., 659. 

Bennett, B L.,296. 

Benson, A. H,, 772, 8(58 
Benson, J., 808. 

B6re,F.,765. 

Bergaffii,E.,18l,264,745. 

Bergen, J. Y., 924. 

Berger, Ji., 962. 

Bergstruud, .7. 0., 717 
Beriuger, G. M., 664. 

Berleao, A. N., 74, 310, 371, 410, 
595, 695, 876. 

Bernard, «) ., 652. 

Bernays, L. A., 585. 

Berry. J. T., 383. 

Berach, W., 155, 883, 985. ^ 

Bertelli, T. T., 281. 

Berthelot, 185, 271 , 364, 465, 9O0^ , 

Bertrand, E C., 370. 

Bertrand, G., 185, 279, 468, 564, I 
656, 657,834, 921. 

Besanyoii, G., 931. 

Bi*sano, C., 339. 

Beseiufelder, E., 365. 

Bessey, C. K,, 397, 774. 
Bontenmuller, W., 699. 

Bo van, E. J., 460, 462, 468, 833,921. 
Beyer, K.,748. 

Beyerinck, 906, 907. 

Beyrinck, M. W., 20. 

Bickfbrd.E. E.,099. 

Bick«ell,E. P.,276. 

Biol, W., 939. 

Bigelow, F.H., 282, 283, 474, 722, 
845. 

Bigelow, W. I)., 17, 18, 184, 185, 
235, 262, 267, 268, 362, 363, 462, 
921. 

Billman, H., 260. 

Billwillcl,J., 277. 

Bishop, W., 557. 

Bitting, A. W., 64, 65, 251, 252. 
BlacknallO. W.,217. 

Blair, A. Am 271. 


Blair, W.M.,57»,687. 

Blanchard, 25. 

Blanchard, B., 806. 

Blasdale, W. 0., 268, 277. 

Blasius, B., 890. 

Blavia, A., 518. 

Blersch, F., 339. 

Blin, n., 772, 868. 

Bloniiiileld, L. M 814. 

Bluiuich, W-, 765. 

Blyth, A.W.,271. 

Bock, O., 273. 

Bodmer, 11., 629, 630. 
nddtker, K., 559. 

Bdggiia, B., 255, 717, 898, 992. 
Bogiie, E. E . 721. 

Hohin, B.. 965. 

Boiret, II ,165,870. 

Boisbandrau, L. do, 90. 

B«jol>, A ,617. 
Bokorny,T.,837,839. 

Bolb.j . H. L , 30, 36, 39, 171, 176, 
179*376.528,520,991. 

Bolster, 63. 

Bolton, H. C., 270,835. 

B(»lU)n.M 280. 

Bdiner, A.. 71, 89, 522, 737. 
Bomiju,G..921. 

Bou, G. le, 148. 

Bondurant, A J., 25, 118, 682. 
Boiio,J H.,722. 

Bonnier, G , 559, 653, 6.57, 837. 
Boiiotne, A., 987. 

Boot, M., 91. 

Booth, J ,869. 

Booth, N. O., 995. 

Bordet, J., 263. 

Borgeij, C., 281. 

Borggreve, B., 961. 

Borgntaim, E., 166. 

Borland, E.B.,891. 

Borntriiger, A., 185, 305. 

Borth wick, d . D., 892. 

Bosehi, C., 585. 

Bosoly, L.K.,461. 

Bosredon, A de, 959. 

Bossehu, 804. 
BJ»ttehei,O.,89,293,820. 
Bdttiuger, C., 365, 557. 

Bouflard, A., 278. 

Bouilhac, B., 486. 
Bourqiielot,E.,462. 468, .564, 667, 
834, 914. 

Bourqiielot, E. £., 370. 
Bouscasse, A., 848 
Boussingatill, 818, 821. 

Boiitroiix, L., 63, 658. 

BoveU,J. K., 131 
Bovill.O.K., 694. 

Bower, J. A., 523. 

Boyer, G., 410. 

Boynton, M. F„ 510. 

Bracci, F., 605. 

Brand, J., 462. 

Braudicourt, M. V„ 517. 
Brandis, I)., 870. 

Braun, E., 460. 

Braungart, K.\ 681, 764. 


Bray, W. L., 276, 370, 926. 

Br^ol, E., 663, 755. 

Brebeck, C., 39. 

Brobner, G., 277. 

Bredsted, H. C., 604, 

Brefeld, O., 656,693,788. 

Bremer, H., 917. 

Bret tschneidor-llo p p c n r a d e„ 
809. 

Breyer, T., 203. 

Breyholz,’H., 837. 

Bridge, F., 253. 

Briom, H., 122,218.300. 

Briggs, L. J , 395. 

Brinkley, E. H., 114, 295, 297, 298, 
977. 

Biltton, E. G., 466. 

Britton, W. E , 229,314,518,965. 
Britzelma\er, M., 94. 

Brne, M., 222. 

Bnzi, M., 964. 

Broca, A., 730. 

Brocchi, V , 316, 337, 792, 881. 
Brodnicicr, A., 658. 

Brooks, W. P., 121,166,753. 
Broun, A. F., 315. 

Brown, 11. B., 835. 

Brown, G. T., 232, 31.5, 618. 
Broun, W., 929 
Brown, W G , 267,268. 

Br6z, 710 
Bruce, A., 63. 

Bruce, A., 955 
Briihl, L. JI., 127. 

Bruhne, K.. 290. 

Bruiumer, 883. 

Brunet, J , 209. 

Bnmct, B., 792,881. 

Bruute, (’., 18. 

Brutsihke, F., 72,809. 

Bryan, E. A., 171, 176. 

Brj an, G. IT., 700. 

Biiberl, M., 870 
BucKliout, W A., 870. 

Buckton, G. B., 514. 

Budd, J. L , 179,405,582. 
Budden, E. R., 657, 745. 

Bufluni, B. C., 211, 578, 771, 901. 
Biilder, 753. 

Bulow, K., 738,914. 

Burbank, L., 405. 

Burbidge, F. W., 688. 

Burchnrd, ()., 778. 

Burcker, E., 185. 

Bmckhard, G., 060. 
Burgersleiii, A., 777. 

Burke, D. N., 583. 

Burke, E., 765. 

Burkill, 1. 11., 231,467. 

Buniett, E. A., 814. 

Burr, W. A., 486. 

Burrell, E.. 772. 

Burri, B., 273, 279, 618, 658, 660, 
755, 933. 

Burtls, F. C., 27, 29, 600, 799. 
Butler, T., 65, 804. 

Butz, G. d, 308, 958. 

Cadoret, A.,25,498. 



HmEX OF KAHBS. 


1001 


Coliueac, P., 300. 

Caldwell, W.H., 976,092. 
CalUaon, «T. S., 643. 

Calmette, A., 67. 

Oaluwe, P. de, 209. 

Calvin, S., 487. 

Cameron, A., 272. 

Campbell, A. W., 432. 

Campbell, H., 801. 

Campbell, J. n., 745. 

Campbell, J. R., 513 
Campen, F., 765. 

Campion, ()., 745. 

Candolle, C. do, 407 
Carazzi, I) , 524. 

Card, F. W., l.ll, 1.32, 170, 179, 
40r», 564. 

Cardot, »T., 466 
Cardwell, J R., 770. 

Carleton, 7.30. 

Carloton, M. A., 953. 

Carnot, A , 203, 652 942 
C’aroll, T., 523 
Carimnter, F. II., 103. 
Carpenter, C. II , 231 
Carpenter, L (1., 178,898 
Carr, F. K., 687. 

Carr, ()., 267. 

Cam's A., 136, 311, 592, 764. 862, 
938. 

Carrntbers, \V,, 166, 778, 787, 871 
Carver, C.W., 787. 

Cnry,(’ A., 893, 981 
Caaali, A., 490, 669, 700. 

(’aaparl, 744 
Caatel, 1*.. 087. 

CoBteloin, 779. 

Caetine, G.,292. 

Cau 880 , M.7T., 462. 

Cavara, F., 19. 

Caven, R. M.,651. 

Cazeneuve, V , 71, 101, 255, 270, 
338, 339, 530, 558. 

Cerhez, .S., 463. 

(.erj-^cb, F., 920. 

Cliabert,A.,278. 

Clmlmot, G. de, 19, 36, 94, 740. 
Chamberlain, F. O., 721. 
Cliambers, A. IJ., 6.53. 

Chambliss, C. IS., 877, 883. 
Chanibon, 712. 

Champion, G. C., 605. 

Chapman, C. E., 155, 397. 
Chapman, E. T., 745. 

Chapman, F. A., 791. 

Chapman, T. A., 44. 

Chapman, W.W., 586. 
Chappol,G.M.,473,475. 
Chappuis, J., 63. 

Charlton, J. R., 67. 

Churmoy, D. de, U7, 881. 

Charrin, 928. 

Chassevapt, A., 660. 

Chatin, 4 - 1 308, 867. 

Cbatlii,J.,20,315. 

Ohatiss4.H.,185. 

Gbauvean, 987. 


Chanyeatt, A., 20. 

Chauveau, A. B., 283. 

Chauzit, B.,86. 

Chester, F.D.,785. 

Chevastelon. R., 643. 

Chiasian, A., 248. 
Chilcott,E.C.,8U. 

Childers, II. H., 955. 

Chittenden, F. H., 314, 515, 703. 
Chittenden, R. H., 708, 803, 971. 
nio,J..655. 

Chodat, R., 925. 

I (’liodom8k5,K.,644. 

I CholodliO\8ky.X.,594,D68. 

' Christ II., 146, 961. 

(’hristensen, II., 529. 
Christensen, J 618. 

1 (>'hriHt>,T.,588. 

Chnard, E , 111, 558. 

Church, A. II., 7.53. 
f Meslar, A , 770, 961, 992. 

' ( 'hu‘H, F., 379, 573. 
riark,F. P., 395. 

('larke, J. C., 506. 

('lantriau, G.. 567, 651. 

(May ton, II FI., 287, 930 
Clayton, J.. lit, 115. 119, 152 
(Majton.W l),814. 

Cleiidenin, I., 695. 

(Minton, G. P , 217. 

(Million, L. A , 533. 

(Mowes F.,364 
Clute (>.,497,498. 

I Cobh, A., 513, 696, 874. 
(’ohuiii.F. T>., 803. 

(Michran, C. Ik, 486, 529. 
Cockerell, T IX A . 43, 44, 146, 
180, 412, 413 506, 511, 517, 518, 
.594, 792, 880. 881. 

( ’(igniaux, A., 657. 

(’ohn,F.. 342. 

' Cohn, L., 560. 

1 Cohiisteiu, 550. 

Colburn, J... (' , 174. 

Coleman, J II , 364. 

Coles, S., 95 
Collier, P., 32, 74, 434. 
Colman,H., 636 
Comstock, A. Ik, 147. 

Oimstock, J. n., 147. 

Comstock, T. Ik, 260. 

Conley, J.D., 286, 290. 

Conn, 11. \V., 71, 428, 621, 622, 906. 
Connell, J. II., 114, 115, 119, 121, 
152,170,173,176,177. 

Conner, (M M., 524, 633, 861, 980. 

( Jonover, G. S., 406. 

Conucler, 831. 

Cook, A. J.,463, 471. 

Cook, K M., 92. 

Cook, J.N., 670. 

Cooke, M.C., 656. 

Cooke, W. W., 122, 172, 177, 178, 
706. 

Cookes, W., 668. 

Cooley, R.A.,166. 

Coote,G.,34, 35. 


Coqnillott, B. W., 814, 699. 
Corbett L. C., 46, 403, 505, 507, 
962. 

Cordley, A. Ik, 260. 

Coreil, F.. 848. 

Cormack, I). A., 66, 342, 

Correns, (J., 564, 656. 

CorriiD, L. G., 308. 

Coryell, R. J., 498, 504, 955, 964. 
Constantin, J., 308, 371. 
Constantin, M .T.,217. 

I (’oMte-Floret, P., 513, 592, 964. 

Cotes, E. C.,593, 594. 

I Cotta, 11. R., 505. 

I (kuiltor, J.M.,9.5,657. 
j Coiir, J, C. la, 340. 

' (’overdale F.,594 
I Coville,46C 751. 

I Cowan, T \\\,517. 

I (M)wdery, G. S , 961. 

, Oabl), H. W., 868. 

I ( Vai^i, .1 309, 311, 403, .587, 589. 

I Crai^i, J. A.,64,015,882,986. 
Craij;, J. C., 248. 

(Jraiffie, P. G., J, 72. 

(’ramer, 732. 

Crampton, 643. 

Crandall, C. S , 132. 
Cranoflold,F.,87C. 

('raver, H. W., 809. 

Orawli>rd,R. F.,34l. • 
Cra^^le\,.T. T ,740, 937f 
Crevat, J., 770 
Crispo, B.. 88, 745, 803. 

; Crocbetelle, J , 925. 

Crocker, C. S., 166, 294, 336. 

Crook shank, K M., 279. 

CVosbN , T). J., 874. 

I Cross, C. F., 402, 468, 757, 833, 921 . 

I Cro\a, A.. 844. 

I Crowley, F., 585 
I Crozier, A. A., 382, 383, 395, 396, 

< 954. 

Crump, M. 11., 257 
(’rump, W , 791 
Oujuini,G.,407,468,618. 

Cuniasse, L., 339. 

Curtis, C E., 508, 776. 

Curtis, Tl. E., 491, 854. 

Curtiss, C F., 176, 177, 599, 607. 
Cushman, A. S., 745 
Cushman, S ,425, 426, 889, 891,995. 
Cutter, E, 61 8. 

Czajick, F., 19, 94, 749, 

Dabney, C. W., jr., 433. 

Duhlstedt, H., 466. 

Daikuhara, G., 655. 

Bailey, C. L., 770. 

Bal,A., 198. 

Dalineida, von, 513. 

Dalmer, M., 188, 467. 

Bamble, E T., 571. 

Damseaux, A., 664, 764. 

Dauesi, L.,585. 

Bangeard, P. A ., 74, 371. 372, 749. 
Banger, L,, 32, 337, 

Baniel, L., 710. 



1002 


EXPEBntEKT STATION BBOOBD. 


]>aail6sky, B., 660. 

Ban tec, F. le, 528. 

Bamh, H. Z., 64. 

B’Arsonval, 928. 
DaBtre,A.,]65,462,650. 
Davenport, D. F., 867. 
Davenport, E., 176, 644, 046, 651. 
Davidson, A., 565, 606. 

Davidson, K. «T., 268. 

Davis, a. C.,146, 176, 310, 517, 667, 
968. 

Davis, W.M., 432, 845. 

Dawson, C. F., 660. 

Dawson, «T., 775, 868. 

Day, F.,372. 

Day, G. E., 384. 

De,P. C.,468. 

Dean, H. H., 704, 705, 707, 708, 713, 
714, 717,718. 

Debray, F., 221. 

Debreuil, 341. 

Derhevrens, 844. 

De Clercq, 256. 

DeCommines 257. 
Decoque,J.V.,776,981. 

Deeriug, W. H., 267. 

Degagny, C., 839, 926. 

Degrafle, B. L , 963. 

Degrully, J., 471. 

Degrully, L., 36, 141, 225, 29.3, 308, 
309, 312, 505, 511, 592, 695, 788, 
862,876,064. 

Deb^*rain, V. V„ 96, 190, 489, 581, 
664, 670, 751, 754, 757, 848, 938, 
952. 

Dekoker, H., 341. 

Delacroix, 222, 311. 
Delaite,J.,273. 

Delbriick, M., 278. 

Delen,F.,71. 

Del6pine, 805. 

Deliie, F., 339. 

Demazun, 893. 

Demoussy, E., 664, 751. 

Denaiffe, C., 654. 

Denaiff'e, H., 954. 

Deuayer, 921. 

Dencker,II.K.,258. 

Dennafedt,M.,272,336. 

De Koode, 743. 

Desprez, F., 300, 679. 

Desprocber, C., 616. 

Detmer, W., 94. 

Devaux, H., 563, 882. 
Devol,W.S.,ie6. 

Dewar, J., 663. 

Dewdvro, A., 72. 

Dewey, L. H., 185, 407, 466, 511, 
588,779. 

Dibbin,W.J.,662. 

Didler,G.,834. 

Dierbaeb, K., 921. 

Diesselhorst, G., 89. 

Dietel, P., 276, 371, 466, 518, 563, 
788. 

Dietericb, E., 557. 

Diendonne, A., 155. 


Dinger, B., 562. 

Dinwiddle, K. B., 249, 251, 252. 
Dippel,L.,750. 

Distant, W.L., 792. 
Dixey,r.A.,700. 

Dixon, H.B.,921. 

Dixon, H. H., 660, 656. 

Dobeneok, von, 595. 

Doberck, W., 722. 

Dobriuer, P., 18. 

Dock, M.L., 687. 

Dod,C. W.,8C9. 

Dodge, C. B., 498. 

Dodge, M., 432. 

Doebeli, S., 699. 

Doluue, A. R. L,, 686. 

Dong£, E , 968. 

Doolittle, G.M.,517. 

Domieyer, C., 425, 919. 

Dorner, F., 506, 586 
Dor8cli,R ,3. 

Dorset, M., 928. 

Dosch. n. E., 770. 

Dott, D. B.,835. 

Douglas, J.W., 596, 698. 
Downing, S. R., 531. 

Drake, W. E., 433 
Drew, J.M., 533. 

Driiner, N., 188. 

Drury, C. T., 467. 

Dryden.J., 189. 

Drysdale, 95. 

Dubois, F T.,870. 

Duby,S H„788. 

Duclaux, E , 17, 71, 161, 186, 272, 
467. 

Dudgeon, G. C., 594. 
Dufour,J.,740,788. 
Dufour,L.,308,719. 

Dugdale, J. H., 341. 

Duggar, B. M , 901. 

Duggnr, J. F., 955, 995. 

Dull, G., 366. 

Dum^'e, P., 404. 

Duncan, 0. A., 120. 

Duncan, C. C., 463. 

Dunnington, F. P., 653. 

Dunstau, M. J. R., 121, 340. 
Dunwoody, II. H. 0., 474. 
Dupasquier, 24. 

Dupont, J., 273, 364. 

Dupre, A., 23. 

DuPre.J, F,C.,308. 

Durand, C.. 273, 568. 

Du Roi, 272. 

DuyvenO, de "W., 657. 

Dyar, H. G., 516, 699. 

Dyer, B., 203, 361, 382, 973. 

Earle, F. S., 371, 838, 965, 995. 
Eboling,H.,680. 

Ebenstein, A. von, 646. 
Eberdt,C.,467. 

Eckenworth, H., 311. 

Eckstein, K., 791. 

Edelmann, M. T., 282. 

Edge, T. J., 491.767. 

Edington, A., 987. 


Edwards, A. H., 556. 

Edwards, y., 650, 061. 

Effiront, 91. 

Egbert, J*. H., 804. 

Egbert, K. C.,901. 

Eggerty, C. G., 038. 

Egniti8,D., 373. 

Eichhorn, F., 776. 
Eirblofr,ll..665. 

Einocke, A., 582. 

Kisenschitz, S., 650, 748. 
Ekholiu,E‘.,475. 

Ekvall, R., 712. 

Elfert, T., 18. 

Elioasou, A. G., 875. 

Eliot, J., 74. 

Ellett,W. B.,260. 

Ellis, A., 172, 176. 

Ellis, J B., 94, 278, 371, 466, 563, 
695, 748, 838, 875. 
E11 ui8,J.W.,403. 

Elater,J.,282. 

Elve8,J.ir.,248. 

Emerson, E. T., 594. 

Einemon, R. A., 342. 

Enicr^ , F. E., 422, 423, 426, 429, 
C05, 617, 629, 702. 

Emery, J. A., 5.58, 650. 
Emmerliiig, A., 12, 380. 

Engel, R., 652. 

Engtdhardt, H., 586. 

Eugler, A., 19. 

Eng.strdm, X., 992. 

Ephraim,.!., 17 
Krgorof, 927. 

Eriksson, J., 39, 225, 810, 311,746, 
954, 964. 

Ernst, C H., 161. 

Esf'lioiiliageu, M , 2H3. 

Escberich, K . 700. 

Escombe, F., 926. 

Eskridge. A. T., 260. 

Essfn.A. W.,689. 

Esser, J., 803. 

Evans, Y , 272. 

EveqOuz, A., 338. 

Everhart, B. M., 278, 371, 468, 563, 
695. 

Ewell, E. E., 267. 

Fable, 688. 

Fabro, G., 661. 

Failyor, G. H., 377. 

Falconer, W., 664. 

Famitzin, A., 468. 

Farlow, W. G., 517. 

Farmer, J. B., 372, 925. 
Famsteiuer, K., 364. 

Fassig, 0. L., 21, 22, 73, 96, 189, 
285,474,932. 

Faure, C., 490. 

Fautroy, F., 878. 

Fawcett, W., 410. 

Fay, D., 404. 

Fay, I. W., 865. 

Fayolle, 648. 

Federsen, K., 616. 

Feilitzen, C. von, 100, 218, 491, 
658,669. 



IKBSX OF NAMES. 


1003 


F^iwrd, A., 882. 

Fermi, C.,279,a8S. 
Femald^aH., 166,790. 
Fenial4,M.L.,278. 

Feniow, B. B.,135, 508, 774, 775, 
777,870,961. 

Ferry, E., 411. 

Field, M., 370. 

Fields. J.W., 721. 

Filainger, F., 71. 

Finck,H.,17. 

Fink, K., 32. 

Fiiikeuer, 743. 
Fiukle,F.C.,531,C31, 810. 
Fl8chbadi,H.,961. 

Fischer, A., 279. 

Fischer, B., 39. 

Fischer, E., 06, 225, 364, 365, 466, 
557, 658, 739, 834. 

Fischer, F., 290. 

Fischer, Af ., 32, 155. 

Fischer, P., 260. 

Fischor-Benzon, R. von, 687. 
Fisher, A. K ,470. 

Fitzgerald, 721. 

Fjord, 628, 980. 

Flach, S., 986. 

Flagg, C. 0., 171, 396, 851, 857, 858, 
862,041. 

Flammarion, C., 287, 746, 925, 926. 
Fleischer, E., 793, 882. 

Fletcher, C. C., 375. 

Fletcher, J., 311, 315, 588, 593, 882, 
968. 

Floury, M. A., 617. 

Flint, 831. 

Flint, C.L., 637, 

Floresco, K., 462. 

Flomian, A., 712. 

Fluuront, E., 271. 

Floyer,E. A.,398. 

Fliigge, 848. 

Foaden, Cr. P„ 383, 496. 

Foerstor, F. von, 775. 

Foerster, H., 272. 

Fot5x,G.,788. 

Fontaine, 559. 

Fonzes-Diaeon, 365. 

Forhes, A. C., 776, 870, 875, 962. 
Forbes, R. H., 132. 

Forbes, S. A., 170, 226, 816, 791. 
Forbu8h,E.H.,790. 

Ferret, J. A., 990. 

Forsberg, S., 210. 

Forster, A,, 834. 

Fort, I. A., 810. 

Forte, G. la, 468. 

Fortier, S.,163, 176. 

Foster, L., 721, 858, 996. 

Foth, 156. 

Fouikes, P.H.,882. 

Fouqnet, G., 497. 

Fox,'W.J.,881. 

Frank, A., 631. 

Frank, A. B„ 695. 

Frank, B., 89, 225, 810, 410, 876, 
906 ,^ 964 . 


Frank, G., 958. 

Frank, L., 556. 

Frank, 0., 91. 

Franke, E., 562. 

Franke, M., 748. 

Frankenfield, H. E., 845. 
Frankfurt, S., 468, 747. 
Frankland, £., 10, 663. 

Fraser, J.'W., 971. 

Fraser, W. J., 632, 944, 946, 951. 
Fream, W., 486, 945. 

Frear, W., 268, 490, 491, 757, 762, 
934, 947, 048, 955, 964. 
Fredrlkason, E., 206. 

Fremcrey, F-, 121. 

French, If. T., 26, 31,62,173,236. 
Fresenius, R., 25. 

Freudenroirh, E. von, 338, 573, 
942. 

Freund, E., 559. 

Friant, M. 11., 529. 

Friodonthal, 11-, 028. 

Friedri<-ba, 156. 

Fries, J. A., 935. 

Friis, F., 242,253. 

Froggatt, W., 517, 880. 
Frothingham, L., 278. 

Fruwirth, C., 31, 397, 656, 908. 
Fuller. A. S., 772 
Fuller, C., 791, 881, 968. 

Fulmer, E., 375, 762. 

Fulton, M.W., 260. 

Funko, W von, 572. 

Funston, F , 751. 

Furnas, R. W . 798. 
Gabritschewsky, 893. 

Gade, G ., 209. 

Gahan,C..l.,792. 

Gain, E., 187, 366, 564, 634. 

Gale, A., 315, 517, 791, 880. 
Galeazzi, I., 257. 

(ialippe, 616. 

Galli-Valerio, B., 67. 

Galloway, B. T., 35, 467, 474, 499, 
725. 

Gand, F., 72. 91, 362. 

Gaiie, K. 11., 652. 

Gitrduer, J. G.,867 
Garnian, H.. 842,877, 878, 880, 881, 
882, 883. 

Garrard, W. G., 491. 
Garrigon-Lagrauge, P., 475. 
Garriott, E. R., 845. 

Gastlnc, G., 110, 197, 257 
Gasne, 616. 

Gautier, A., 462, 652, 747, 928. 
Gautier, D., 252. 

Gautier, L. M., 308. 

Gay, P.,63. 

Qebaudan, E., 39. 

Geerligs, II. C. P., 279, 300, 408, 
529, 530, 765. 

Geitel, H., 282. 

GontU,L.,853. 

George, H., 155, 618, 708. 

Georges, 862, 

Georgeson, C. C., 27, 29, 176, 600, 
799. 


G6rard, E., 929. 

Gerard. J.N., 809. 
Gerardin.A.,848. 

Gerard ill, L., 95. 

Gerlach, M., 80, 488, 572, 652. 
Gerlach, V.,95. 

Gerland, B. W., 558. 

Germain, E., 1.35. 

Gcrrard, A. VT., 185, 

Gerstner, R,, 279. 

Gervais, P., 848. 

GeselbOll. 

Ghizi, F., 497. 

Gibbon, W. F., 883. 
Gibicr,P,,987. 

Gibson, 11., 945. 

Gibson, W. JI., 504. 

Giele, J., 750. 

Gifford, J., 774, 961. 

Giglioli, I., 400. 
Gilbard,.T.F.n.,973. 

Gilbert, A.G.,613. 

Gilbert, Sir J. 11., 343, 372, 880, 
385. 387, 390, .398, 415, 522, 906. 
Gilchrist, 337. 

Gilchrist,!). A., 578. 
Gilki8on,W.F.,996. 

1 Gill, A. ir., 463, 744. 

Gille, 810. 

Gillette-Ariuumdy, 316. 

Gillette, C. P., 142, 170, 173, 180, 
230,881. 

Gilrutb, J. A , 67, 413. 
j Gilson, E , 186. 

I Girard, A., 63, 64, 99, 153, 189, 248, 
I 337. 480. 503, 522, 652, 754, 803. 

1 Giret,965. 

Gladden, II. P.,302, 306, 498, 504, 
I 960. 

I Gladding, T. S., 5r>fi, 650, 652 
Glasiievin, 876 
I Glatftdter N.M ,776. 

I Glazer,r.,591. 

' Glazier, n. E., 260. 

I (i letidiniiing, T. A., 271. 

Glemiy, W.\V,217,584. 

I Gle^,k,834. 

Gluck, H , 371. 

Ghtcksiuanu, G., 9! 

Goebfd, K., 372. 

Goessmonu, C. A., 166, 200, 291, 
292, 294, 295, 297, 298, 299, 302, 
303, 306, 670. 

Qoelbe, R., 772. 

Goff,E, S.,173, 179, 576, 589, 592, 
959. 

Golf,G. G.,808. 

Goldring, W., 808. 

Goldstein, E., 529. 

Gonnerinann, M., 365. 

Gooch, F. A., 271. 
GocHlalo,G.L.,43ft. 

Goodale, S.L.,637. 

Goodell, H. H., 166, 169, 175, 176, 
433. 

Goodfcdlow, J., 794. 

Goodrich, C.L., 122. 



1004 


I&XP&&IHEKT StATlON EECOttD, 


Ckiftio,278. 

Goss, A., 266, 484. 

Gdtting, G., 168. 

Gottlieb, 148. 

Gottstein, A., 37, 028. 

Gouin, A., 3.37. 

Goulraud, Q ., 20, 693. 

Gould, H. P.,860, 863. 

Grfife,H., 804. 

Graffeuborgor, 795. 

Grabame, W., 791. 

Grabl, 294, 573. 

Gram, B., 248. 

Grandeau, L., 25, 36, 206, 292, 379, 
490, 497, 501, 505, 570, 581, Gll, 
631, 652, 670, 7.iC, 755, 757, 764. 
Grange, £. A. A., 086. 

Granges, A , 834. 

Gra8by,W.C. 881. 

Graves, F. P., 901. 

Graves, II . S., 960. 

Gray, G. W., 257. 

Green, B. C., 771. 

Green, E. £., 595. 

Green, F. V., 432 
Green,,!. 11., 747. 

Green, fi B.. 35, 122 131,136,137, 
397, 404,405,410, 413. 

Green, W. J , 686. 

Greene, K. L , 564, 839 
Greene. J. M , 810 
Greg, P n., 630, 809. 

Gregg, O C.,901. 

Gregory, E, L., 370. 

Gregory,,!. W.,530 
Greiner, T., .504, 585 
Gresonbagen, K , 666. 

Grevillius A.J,,901 
Grill, C.,44 
Grimbert, L.,618. 

Grimm, G. IT., 993. 

Gripenberg, R., 616 
Groff, G. G , 315. 

Groff, H.H., 688. 

Gromakowflky, D., .526. 

Groom, P , 188, 466. 

Grosdemangc. (i., 687, 688. 
Grotenfelt,G.,610. 

Gruber, 820. 

Gruber, M., 425, .52.1. 

Grueber, von, 25. 

Griinbut, I^.. 72. 

Qnl88,J.,744, 914. 

Guelliot, 616. 

Gu^rard de Laharpe, S., 490. 
Guercio, G. del, 700 
Guerin, P., 468. 

Guerrieri, F., 582. 

Guiebard, 217. 

Guiebaut, 834. 

Guillaume, J., 844. 

GuiUeaunie, F., 629. 

Guillon, 3 . H„ 225, 411, 966. 
Gulland, G, L., 842. 

Gunning, W., 273. 

Gunther, 0., 806. 

Gljlntber, F., 557. 


Gunther, SI., 10. 

Guntz, 17. 

Guradze, 300. 

Gurney, E. H., 256. 

Guthrie, F. B., 256, 753. 800. 
Gutinann, 618. 

Gutzeit, E., 620. 

Gwyn Eiger, T., 97. 

Haarst, J. \ on, 938. 

I Haas, R.W., 185. 

Haberlandt, G.. 277, 371, 863 
I Ilaekel, E.,209,299. 

I Haddon,E.,71, 161, 265, 270, 3 
I 558. 

I Ilaecker, T. L., 177, 425, 429. 

Haet'cke, !£., 743. 

' Uaegler, C S , 19. 

I likfiner, A. von, 986. 

Hageinanu, (>., 237. 

Hagen, M , 6.53 813. 

Hahn, F. IL., 508. 

Hale,.! H ,40.5,58.5. 

Haknko, A . 463, 919. 

Halej , E. ,! ., 762, 948, 95.5, 964. 
Hall, (\M., 529, 991 
H.J11, F ir , 635 
' Ilallaiider, W., 708. 
Hallefk,JJ.,721 
Ualphen, G , 272, 558. 

Hahted, B.I) , 165, 179, 504, 656 
689, 690, 695 780, 875. 

Hainaim, R , 520. 

I Tlamberger, C., 364. 

Hamlltoii, A G ,94. 

I noTiiilton, J , 44, .508, 595, .596. 

Hammou, W. H.. 660. 

I Haniiier, J. \V , 272. 

Hainpson, G., 20 
Hautiinaun, J , 88, 682, 964. 

I lianriot,536. 

Huiihcu. E. C., 20, 658, 659. 
Hansen, K., 340, 682, 942 
H.iuseii.N E., 342, 582. 
Hansieeii, B.,08I. 
Hareourt-Batb, W., 517. 

I Hardesty, J., 467. 

Hardin, M. B., 273, 290, 295, 336 
Hardy, II., 557. 

I Harlay, A.,512. 

I Harlay, V., 336, 504, 512. 

Harper, R. A., 564, 748. 

I Harrington, H. H., 209, 360, 376, 
1 377, 684. 

Harrington, M. W., 07, 474. 
Harrington, W. H., 792. 

Harris, E. P., 273, 462, 653. 
Harris, W. T.,433. 

Harrison, E. G., 432. 

Harrison, F. 0., 384. 

Harrison, H. E., 260. 
Harsliliorger, J. W., 411, 563, 750, 
Hart, C. A.. 696 
Hart, J. H., 88, 97, 132, 341, 694. 
Hart,J. W.. 256, 837. 

Harter, G. A., 996. 

Hartig, R., 612, 518, 774, 776, 793, 
961. 


Hartleb,R.,656. 

Ilartley,E. T., 687. 

Hartwell, B. L., 294, 757, 941. 
Hartwell, S., 637. 

Hartwich, G., 224. 

Harvey, F. I.., 872, 876, 879. 
Harwood, P. M.. 498. 

Haselhoff, E., 104, 186, 467, 490. 
Haskins, H. H., 166. 

Hassall, A., 618. 

Hatch, H. K., 996. 

HatUeld.T T) ,586,770. 
HaiiptfleiHch, P., 44. 

Ilautroauv, .570. 

Ilnvard, V., 63. 

Ha J duck, M. M., 530. 

Hayes, G. W., 101. 

Hays, S II. T., 266. 

Hays,W. M , 113, 118, 121, 140, 
149, 172, 175, 396, 397, 898, 407, 
410, 425. 

Ilajwurd, II., 992 
Ila/en, A , 653. 

Ha/en, H. A , 28.5,475, 061. 
Tleaddon, W P., 92. 

Hecke, L , 067. 

Hecker, A ,863. 

Iledrit k, V P., 260. 297, 302, 305. 

I ITeeder, 408 
llefelinaiiii, R., 558. 

Heg.*, V E , 342 
j Jlegolmaier, F., 166. 

Htuber, 652. 

lleideuliniii, 11. H., 052. 
lleiges, S. B , 308. 

Heileinttn,W U., 565, 779 
' lTeilei,Il.,919 
Tleiiii, 698. 

Ileimanu, R , 311. 

Heine, F., 580, <*>82. 

Heinrich, R , 459, 484, 465, 467, 
I 481, 486, 487, 490, 496, 497, 498, 
499, 500, 509, 510, 512, 518, 519, 
524, 661, 662, 673, 674. 
Ileinricber, E., 748. 

Hi llriegel, H., 310, 434, 066, 907, 
908. 

Kellstrom, P., 942. 

Uelme, N., 373, 844. 

Helms, R., 146,311. 

Helweg, L., 209. 

Hempel,G., 776. 

I HeinHley,W.B.,S7,872. 
Henderson, J., 920, 

Henderson, L F., 260, 
Heiineberg, 822. 

I Henning, E., 39, 964. 

I Hennings, E., 750, 925. 

I Hennings, P., 065. 

Ilenriei, J., 338. 

Houriques, R„ 830. 

Henry, A. J.,474, 

Henry, E., 573, 061,962. 

Henry, G.A.,772. 

Henry, W. A., 614, 616. 

Henschel, O., 316. 

Hensbaw, S., 147. 



mmt QT mum. 


1005 


Hensihold, O., 655. 

HerculaiA, J. K. de, 44. 

Herfeldt, K., 202, 016, 618, 755. 
Heris^y, H., 468. 

HeriHMant, M. E., 719. 

HermitAB, G., 931. 

Herrick, 11. E., 772 
HorriVk.E.(;.,.32. 

Herrmaiin.G. F von, 98, 287, 475 
845. 

Hersoy, H. 11., 22. 

Hcrter, M., 523. 

Hertwig, li., 839. 
llerA'ior, J.,838 
Hera, F. G., 330. 

Jloralwrg, P , .513, 787, 9f»4 
Horzlold, A., 740, 834. 

UcrzfcUl. \V.,740. 

Herzog. A. ,.51 2. 

He«H, E. ir., 043, 917, 9ri3, 07«i, 08.7 
IlCHM, W , 311 . 

HeHsenluud 7.'i0. 

Heston, J. \V'., 095. 

Heu/.e, G., 107, 504. 

Hewit, K K., 342. 
lleynijin, K , 902, 094. 

Hiokinaii, J F , 27, 082. 

Hicks, E. F.,.<05. 

Hicks, G.H.,010, 056. 

Hiopc, 059. 

HildclirniifU, K., Ill 
Hildcrbruiid, A. H , 082 
Hilgard, K. W., 172, 173, 170, 177, 
178, 190, 267, 290. 443, 568, 664 
Hilger, A., 745, 9.59 
Hill,E.G.,095, 788. 

Hill, E.J., .564. 

Hillniau, F. H., 92, 878, 
HillB,J.L.,li2, 196, 972. 

Hiltnrr, 906, 1)07, 909. 

Hlltncr, L., 561,591. 

Hiltncr, II. S., 342. 

Hilton, U. H., 190. 

Hincklo>, 11. V., 810. 

Hilchcock, A. S., 371, 407, 589. 
Hitiev, H.. 490, 776. 

Hittclior, K., 60. 

Hitzig, 166. 

Hock, F,, 218. 

Hof&uaiin, 961. 

Hoffmann, TI., 373. 
Hoflbn!i»tor,'VS".,917. 

Huft Nortriip, H., 162. 

Hogue, L. 15., 604. 

Holde, I)., 629. 

Holden, P.0.,39.5,498. 

Holland, E. B., 160, 316, 318, 708. 
Holland, W.J., 792. 

Hollrnng, M., 31, 39, 63,146, 1.55, 
690,872.968. 

Holm, K., 254, 273. 

Holm, H., 712. 

Holm, J.C., 028. 

Holm, T., 277, 681, 750, 779, 925. 

HolmeB,J.A.,531. 

Hol8ingor,F.,606. 


Holst, A., 712.* 

Holt, J., 719. 

Holvcrscheit, K., 293. 
Holzingcr, J. M.,465, 564. 
HoLda, S., 869, 870. 

Hood, O.P..164. 

Hooker, Sir J 1)., 839. 

Hopkins, A. D. 180. 

Hopkins, C. G., 268, 491, 653. 
Hori, S.,964. 

Honio.U ,80.5,987. 

ITorslord, F H., 592. 

Horton, H. E., 91, 530 
Hoskins, T IT. 308, 407. 

Hotter, E. 867,871. 

H(nilia,J ,961 
Hoiidaillc, F., 287 
Iloudot. M. V . 1>29, 

Houghton, E M , 928. 
lIo\ erstad, T A., f)33. 

J r o wa rd L. ( >. 3 12, 3 1 1, .714, .51 6. 

I lliil»l)ard, Ji (; 774 
Hilbert, 336 
Hubert, A , .''•.to 
Hubert, E. dc 277 
Hucho,992. 

Hmbo, 11 ,3.19 
Hiicko, 891 

Hughes, ,1 , 294, 462, .599. 
Hiigot,(\ 271 

* Hugouiieiiq, L , 18 184,5.50 
I Hugnes, (’.474. 

IIuic, L 11 , 7.50, 838. 

Huinjdire;^ d.K 563,748 
HundtMibageu, F. 17 
' Hunt.T.F . 172 173,7,53. 

, lluntb^y, F A., 74 120 125. 
Huston, H A , 15. 117, 196, 26: 

264, 265, 208, 

Hutelieou, 1)., 252, 315 
Hulcliiiis, W. T., 772. 
Hutidiiiisoii, (’ C., 2,58. 
IIiiteltiuHon, W ,370. 

Hub Innson, W. L., 268. 491, 757. 
Hiith, E., 18. 

Hutt, IV. L ,687. 

Hutyra, F., 2,52. 

H.n,F ,497. 
jl>att,J.l).,792. 

ndmuu, Iv., 432. 

Tggulden, ■W.,604, 774. 

Ihlo, li , 834 
Ihno.E , 373. 

Iiiimeiidoil, 750. 

Ingersoll, C. L., 74, 434. 
riiou>e, M., 700, 701. 

Insuiander, 1., .522, 701 
Inwards, K , 287. 

Irwin, J. M., 258. 

Ist \ anflli , G . von, 466. 

Istvnnffy, J.,466. 

,r:u'k,.T.G.,94, 135. 

Jack, II. L., 290. 

Jaffa. M. E.,985. 

Jager, L. do, 895. 

Jn*gOi 

Jahr,E.,555. 


Jalowetz, E., 736. 

Jameison, T., 925. 

James, J.F., 466, 466. 

Janet, C., 517. 

Jannasch, P., 185, 270, 652. 
Janssens, J., 22, 661. 
J.'iiinszowski, Z., 932. 

Jarchow, H. N., 776. 

Jardin, E., 616. 

Jaspers, G., 23. 

J aubert, G. F., 559. 

Jay, 24. 

Jay,H. 643. 

.lean, F., 225, 272, 312, 339, 402, 529, 
, 660. 

j Jeannis, J. de, 883. 

Jegunow, M., 6.59. 

Jenkins, E. H., 173, 191, 198, 207, 
208, 433, 499. 

J( nson, 980. 

Jensen, J ,249. 

.lensiui, J. L , 224 
Jesse, U. Tr.,176. 

Joldiins, W. F.. 185. 

JolFre, J , 21), 4«7 
John, W., 91. 

Johnson, A. A., 176, 901. 

Johnson, A L.,869 
Johnson, C. H., 166 285. 

' Johnson S.'VS" , 176, 191, 637, 832. 
Johnson, W G , .595, .596, 789, 881, 
882. 

Johnston La vis, .1 . H , 475. 
Jolieoeur, H 231. 

I Jolles, A., 6,58. 

Jol>, J.,560, 6,56. 

Jones, G., 721. 

{, Jones, C. I) , 32 

Jones,!’. H ,632. 722. 

Jones, E. A., 721. 

Jones, J. I)., 774. 

Jones, ^V. J., ]r., 196. 

Jdnsson, B., 511, 690. 

Jordan, A T., 212, 533. 

Jordan C. T , 721 
J<»rdjiu, T>. S., 64. 

Jordan, H , 111, 121, 632, 852, 
851,856, 862, 884,940. 

Jorgensen, A., 72, 658, 659. 
.Jorgensen, L., 663. 

I .lo.st, L., 467. 

Judd,J.C.,432. 

I Jndd,J S,995. 

' Judd, (>..995. 

Jiinghans, 248. 

Juugiuanii, E.,38G. 

Jiiptiier, n. von, 364. 

Kabrhol, G., 23, 168, 338, 835. 
Kaehler, M., 745, 921. 

Kaiser, G., 986. 

Kiikebeeke, I. G. J., 848. 
Raiitliack, 95. 

Kappel, A. "W .. 699. 

I Karbe, 670. 

I Rare/., M., 72. 

Rarm, L., 502, 

( Ratzeusteiii, 544, 546. 



1006 


BXPEBIMEKT STATIOST BEOOBD. 


Kaufman, E. E., 71, 260. 
Kaufmann, JT., 05. 

Kay, C.de, 127. 

Kearney, t. H., jr., 675, 772, 887. 
Kebler, L. F., 272, 559, 651, 921. 
Kedzie,ll. C., 263,267,380,473,487, 
491, 006, 032, 053,954,955,960,985. 
Keffer,C.A.,300,310,774. 
Keilhack,K.,480. 

KellttS, A., 570, 601. 

Keller, LA., 564. 

KeUorman, W. A., 508. 

Kellgron, A. G., 497. 

Kellner, 539, 543, 547, 549. 
Kellner, O., 89, 293. 

Kellogg, V. L., 880, 968. 
Kemmcrioh, 737, 738. 

Kendall, H. S.,166. 

Kcnuicott, C. L., 273. 

Kent, F, L., 626. 

Keasler, 11. F., 695. 
KestjakowHky, 90. 

Keyser, E. C., 745. 
KiaeT,A.K.,811. 

Kick, P.,72. 

Kielfer, J. J ., 699. 

Kiermayer, .f,, 90. 

Kiblberg, F. 0., 721. 

Kilgore, B W., 262, 264, 266, 268, 
460, 654, 555, 649, 650, 651, 652, 
662, 663, 702, 737, 738, 741, 744, 
974. 

Kilmer. F. B , 94. 

King, C. A, 475, 848, 932, 

King, F. IT., 396, 442, 443, 565, 567, 
568, 630, 753, 936. 
Kinnell,G.K..262. 

Kinney, A., 774. 

Kinney, L. F., 125, 379, 405, 407, 
873,876. 

Kinoshito, Y., 462, 468, 654, 655, 
915. 

Kirby, W.E.. 699. 

Kirehhoff.W. P.,629, 

Kirebner, O., 657, 760, 872. 

Kirk, T. W., 38, 39, 44, 93, 145, 147, 
316, 407,410, 413. 

Kirecbo, A., 19. 

KJennemd, .1,, 803. 

Klagee, E. A., 699. 

Klajiper, A., 300. 

Klapper, E., 813. 

Klebabu, li., 224, 512, 563, 592. 
Klebs, G., 407. 

Klecki, V. Ton, 808. 

Klein, 523, 867. 

Klein, E., 658, 806. 

Klein, J., 3.39. 

Klemni, P., 839. 

Klemperer, G., 890. 

Klemptner, M., 336. 

Klepssow, K, S., 652. 

Kliioker, A., 95, 659, 928. 

Klopfer, 708. 

Knaggg, K. G.,696. 

Knauth, 791. 

Knebel,808. 


Knifbt,J.,891. * 
KniU,a’.,206,681. 

Knox, E. W., 695. 

Knndsen, C., 986. 

Kobus, J. D., 881. 

Kooh,F.,530. 

Koch, L., 760. 

Eoeneii, S., 279. 

Kohler, A., 298, 553. 

Kohler, B., 337. 

Koide, F., 871. 
Kolkwit85,E.,467,664. 

Komors, K., 364. 

Konig, J., 91, 104, 186, 522, 737. 
Koniiick, L. L. de, 17, 91, 272, 273, 
652. 

Konow, F. W., 315. 

Koodanbetf, S. A., 289. 

Koordcra, S. II., 278. 

Kornautb, K., 928. 

Kowerski, S , 657. 

Kramer, A., 810. 

KraeailehtHhik, I., 793. 

Krana, C., 72, 94. 

Kraaan, F., 94. 

Kroba, W.,8e7. 

Kreider, D. A., 743. 

Kretz, Jt., 660 
Kreuzhage, C., 536, CIO. 
KristtiUMen, K., 682. 
Krobor,E.,91,463,657. 

Krueger, R., 71. 

Krug,W. H., 262, 268, 362, 364, 365, 
366, 370, 530, 567, 658, 644, 645, 
647, 648, 658, 678, 739, 740, 747, 
831, 832, 833, 834, 835, 838, 914, 
915, 920, 921, 991. 

Kruger, 830, 964. 

Kniger, F., 20, 39, 140, 811. 
Kruger, M., 558, 651. 

Kudelka, F., 397. 

Kilim, 980. 

Kbbn, J., 292. 

Kuhn, M., 158, 161, 273. 

Kubne, 397. 

Kill/, 541, 542. 

Kunatmann, H., 749. 

Knutze, L., 681. 

KilHtenmoeher, M., 72. 

Larey, J, F., 870. 

Lafar, F., 20, 659. 

Lagerheim, G., 534. 
Labiri,P.N.,870. 

Lambert, F., 146. 

LaMance, L. S., 688. 

Lamquet, J., 854. 

Lamaon, H. H., 140, 141, 228. 
Lomaon-Scribner, F., 210, 397, 
492.563, 748,888. 
Landolt,H.,463,559,885. 

Lane, A. R., 279. 

Lane, C. B., 342. 

Lange, 745. 

Lange, G.,653. 

Langer, L., 299. 

Laxiglaaa5, E., 404. 

Langwortby, C. F., 817. 


LarbalCtrier, A., 766, 965. 
Larsen, B., 210, 496, 497, 689. 
Larsen, C. 0., 618. 

Larsen, 0. F.,252. 

Laane, H., 858, 015. 

Lasaar-Cobn, 364. 

Latoiiche, J. J)., 217. 

Latta, W. C., 74, 112, 117, 176, 393, 
764. 

Latter, O. H., 617. 

Landowaky, M., 839. 

Laurent, 906. 

Lavergne,G.,3ll. 

Laverri^ro, J., 299. 

Lavoisier, 810. 

LaWall,C H.,710. 

Lawea, J. B., 522, 906. 

Lawrence, J. W., 176. 

Lawrence. W, F., 835. 

Luwrence llaujilton,./., 793, 794. 
Lazenby, W, R., 170, 173. 
Lea,A.M., J46. 

Lead better, J. P., 772. 

Leather, J. W., 766,942. 

Lebena, T., 900. 

Lebknc, 987. 

Leclninrho, E., 618 
Lechartier, G., 681, 752. 

Lo Olert , 611. 

J.eeda, A R., 650. 

Lee, B., 529. 

Lec^, J. O., 29, 372, 3H3, 384, 397, 
308 

Lefebvre, A., 687. 

Lefevre, F., 528. 

Leffmann, H., 63, 71, 376, 529, 803. 
Lo Hello, 986. 

Lebraaun, 149, 153, 545. 
liehmann, C., 155, 524. 

Lehmann, F., 235, 8U4. 

Lehmann, K B.,. 364, 425. 
Leighton, F. A., 626. 

Leiaa, C., 469. 

Lelarge, 810. 

LeraHtroin, S., 281. 

Leuduer, A.,925. 

Loo, 824. 

Leonard, C. L., 94. 

Leroy, A., 337. 

Leaage, P., 466. 

Leacoenr, 919. 

Lesne, P.,792,880. 

Letonmeau, 298. 
Levat,l).,108,294,490. 

Leverett, F., 877. 

Levin, P„ 364. 

Levy, A,, 645. 

Lewis. A. R., 719. 

Lewis, G., 698. 

Lewis, L. L., 995. 

Lewkowitach, J., 267, 656. 
Lidforaa, B., 888, ^ 

Liebenberg, 31, 82, 64, 854. 
Liebermaun, L., 462. 

Liebig, 538, 669. 808. 

Liebllen, Y., 558. 

Lielndeh, A., 920, 



IKDBX; OF KAME8. 


1007 


TMmtktit, O., 294, 847, 490, 562, 
664,682,960,901. 

Lieohti, P.,16. 

Lig]iier,0.,74B. 

Lilietitbal,W.,862. 

Lima. G.M., 687. 

Lindau,Q.,888. 

Lindoman, 272, 551. 

Liodet, L.,17, 503,921. 

Lindgren, E., 504. 
Liijdman,C.A.M..791. 

Lindner, P., 95, 658. 

Idnqniat, r.A.,712. 

Ltndney, J. P., 3, 67, 75, 77, 166, 
263, 265, 268, 290, 316, 318, 320, 
321, 322, 323, 331, 336, 337, 338. 
Linbart, G., 966. 

Lijintner, 657. 
Lli\tner,C.d.,01,366. 

Lintuer, J A., 780. 

Liveraidge, A., 290. 

Livingeton, A. 'W., 35. 

Lloyd, E. 11., 199. 

Lloyd. F.E.. 278. 

Lobry do lirujTi, C. A., 645, 740, 
832. 

LckIo, a., 376. 

Lt»deni«ii, E. T,., 137, 312, 400, 591, 
965. 

Loder-Symoiidfl, 0. F., 256. 
Loeb,J.,4a7, 748, 801. 

Loew, ()., 277, 467, 056, 728, 869. 
Lofgren, A ., 750. 

Long, E. A., 586, 771, 772, 773, 808. 
Long, J., 256, 339, 833 
Longi,A..272. 

Longstretb, 0. H., 431. 
Loprioro.G.,224, 787,839. 
Loring, G. B., 637. 
Lorrain,J.G.,719. 

Lortet, 893. 

Loftclie, r.,743. 

Lot8y,Jr. P.,94, 188. 

Lot/., D.,27l. 

Longhridgo, B. U., 90 
Ix>un8biiry, C. P., 141, 228. 
lioroland, A. E., 620. 

Loveland, G* A., 843. 

Lovin, C., 994. 

LoweU, C.n.,771. 

L6wit,M.,D28. 

Lubbock, J., 277. 

Lucaa, E. A., 470. 

Luck, E., 26. 

Ludwig, B., 819. 

Ludwig, P.,94, 876, 928. 

Lugger, O., 170, 413, 

Lunde,H. P.,263. 

Lungwite, E., 460. 

Lutz, K.G., 188, 563. 

Lutz, L., 468. 

Lydekker, K., 942. 

Lyon, T.L., 290, 758, 847. 

Lyon, R.S., 996. 

Lyon, T.T., 214,060. 

Ly ttkena, A., 750, 770. 
Lyt«keua,E.,199,218. 


HcAdie, A., 189. 

Mo Alpine, B., 667,748. 
McCartby, G., 136, 876. 
McClelland, J.H., 120. 

McCluer, G. W., 202. 

McCracken, AV., 432. 

McCurdy, C. W.. 463, 486. 
McDonald, J., 32. 

McDonnell, n.B.,294. 
McDonnell, M. E., 092, 095. 
McDowell, M. S., 110. 

McDouoll, B. n., 431 , 862. 
McIntyre, 169. 

McIntyre, B. P.,620. 

McLaren, D , 342. 

McLoiith, L., 342,814. 
McMurray, ICT. 

McRae, T. C., 870. 

McTaggart, J. B., 809. 
McAVeenej , E J., 310. 

Maaesen, A ., 920. 

Mncnlluni, A. B., 468. 

MiuMloiiald, G. \V., 19. 
Macdonald, W., 776. 

Macdougall, A., 432. 
MacDougal,!) T., 19, 839,925. 
Ma<'dougal, 11. S., 209, 

‘ Macgilliv ray, A. D., 609. 

’ MaeKay, A., 565, 580, 587, 603, 
609,777,869. 

Ma<'Lean, G.£.,260. 
Miuloakic,G.,371,467. 

1 Macmillan, C., 277, 372, 563, 694. 

I Macoun,tT W ,872 
Macouii,W T.,777 
I Macchiati, L.,299. 

1 Magnna, P.,277, 513, 838. 

Maiden, J. H., 10, 186, 511, 680, 
690, 750, 764, 765, 77C, 776, 779, 

' 839, 955, 960, 961 

i MaizicVrea, 100, 101. 111. 197, 198, 

I 490, 681. 
i Maiafosso, L. do, 505. 

Malbot.A ,378. 

Malden, W. J 248, 498, 955. 
Maliacb,H.,271, 659,749. 
Mall^vrc, A., 656. 

Mallinann, P , 530. 
Mally,C.W.,814. 

Malm, 0„ 618, 987. 

Malpeaiix, L., 756. 

Maltezus, C., 277. 

Muuceau, E., 558. 

MaucuHoLlma, G., 363. 

Maugin, L., 290, 664. 

Mann, 830, 832. 

Manafeld, M., 255, 919. 

Mansfield, M., 890. 

Maquonno, L., 498, 556, 749. 
Marcocci, A., 838. 

Marcbal, E., 338, 410. 

Marcbal, P., 315, 792, 880. 
Marcbet, J., 961. 

Marcbi, E., 337. 

Marchlewski, L., 17, 865, 372, 838. 
Mfircker, M., 14, 293, 341, 364, 571, 
572,673,665,720,765,939. 


Marek, G.,759. 

Mar6s,H.,617. 

Mananl,G..157,629. 

Marie, T.,1-7, 557. 
Marlatt,C.L.,313, 514,882. 
Marlotb, B., 122. 

Marmicr, L., 526. 

Mamiorek, A., 280. 

Marpmann. G., 469, 563, 750. 
Marracci, F. S., 339. 

Marre, E., 25. 122, 339, 876. 
Marshall, C., 432. 

Marshall, G. A . K., 700. 

Martens, J. F., 498. 

Martin, C., 523, 

Martin, S,, 970. 

Martini, 745, 921. 

Martini, S., 140. 

Martiny, B., 523, 630, 804. 

Marvin, C. F., 474, 661. 

Mosr hc, 987. 

Maskell, \V. ., 315, 608, 792. 

Muaon, F. H., 200. 

Mason, G., 258. 

Mason, It. I*., 504. 

Mason, S. (’.,309. 

Mason, T. B., 529. 

Mason, P., 570, 938. 

Massee, G.,222, 311,370, 511,563, 
095, 748, 787, 925. 

Massey, W. F., 300, 404. 

Masters, M T , 657, 926, 961. 
Mastier, 490, 

Mather, F., 337. 

Mathews, (’ W., 212, 868, 869. 
Matiguon, ('., 425. 

Matruchot, L., 371. 
klattbews, F. S., 309. 

Mattierolo, O., 787. 

Matz, 3. 

Manjean, A.. 413. 

Maule, C'., 748. 

Maumeme, E., 17. 

Mann/.io, A ., 94, 748, 925, 987. 
Maiizelms, It , 845. 

Maxwell, W., 365, 571, 645. 646, 
647, 718, 719,740,925,937. 

May, J. N., 695. 

Mayer, A., 468. 

Mayor, C., 772. 
Mayet,V.,315,792,881. 

Maynard, S. T., 140, 166. 

Mayo, N.S., 250, 251. 

M6gnin, 987. 

Mtguiii,M. P.,617. 

Mehns, 743. 

Meijere,J. C.H.de,699. 
MeiU^re, G., 652. 

Moiiiort, F.,e99. 

Meis8l,540. 

Melde,H.,695. 

Meldula, It., 596, 791. 

Melmkow > Baswedenkow, H*, 
928. 

M6nard, 712. 

Mencke, M., 248. 

Mendel, L.B., 971. 



1008 


EXraftTMEKT Sl'ATION »«lOOBD. 


M^nuctiutklii, N., 271, 835. 

Her, E., 830, 407, 508, 776, 835. 
Merck, E., 921. 

Merinji;, von, 540, 548. 
Meriwetlier, C., 522. 

Merkel, S., 235, 461. 

Merriom, C. H , 471. 

Merrill, G. P.,98. 

Merrill, L. A., 090. 

Merrill, L. IL, 111, 268, 835. 940, 
Mesdag, J.,523. 

Mesnard, E., 838, 

Mosnil, A., 156. 

Mosserly, E., 339. 

Metcalf, L., 475, 843,932. 
Metchiiikofl; E., 278. 
Mettital,475. 

Moyer, A., 188. 

Meyer, E., 110. 

Meyer, G., 188, 740. 

Meyer, J.S., 166. 

Meyer, L. von, 74. 

Meyer, V., 834. 

Meyer, -Vr., C70. 

Mezey, G., 965. 

Miall, L.C.,231,517. 

Michaud. G., 271. 

Micheels, H., 188. 

Michie, C. Y.. 065. 

Miezynaki, K , 750. 
Mierezyriski, von, 567 
Mignlo, ^.,928. 

Miles, (t., 721. 

Millardet, 732. 

Miller, A. K., 658. 

Miller, IT. K., 632. 

Miller, J. O., 771. 

Miller, 11. H,, 96, 114, 295, 297, 298, 
977. 

Miller, S.,405. 

Milhau, E., 273, 558. 

Mills, A. A., 178, 429, 983, 996. 
Mills, G.E.,166. 

Millspaugli, C. E., 839. 

Milroy,J. n.,623, 

Minsscu, 750. 

Mlnto,J.,770. 

Mlqiiol, r., 658, 659. 

Miiehcll, A. S., 268. 

Mittelmeior, H., 365. 
Miyabe,E:.,277. 

Miyoshi. M., 342, 372, 434, 660. 
Mlodzianaky, A. K., 290, 773. 
Mlodziansky, A. M., 870. 
Moberger, J. W., 272. 

Moena, IV, 379, 573. 

Molir, C., 508. 

Mohr, P.,.550. 

Moissau, H., 364. 

M<iliuari,M.de,652. 

Molisch,H.,840. 

Molliard,M., 468,513. 

MoUison, J. W., 953. 

Molyueux, E., 586. 

Honiez, E., 806, 

Monrad, J. H., 420, 620. 
Montemartinl, L., 618. 


Montesanot G., 1^9, 365. 

Hoodie, E. B., 763. 

Moor, 0. G., 554. 

Moore, J. D., 744. 

Moore, J, E. S., 371. 

Moore, J. E., 992. 

Moore, W. L., 287, 472, 932. 
Moore, V. A., 524, 525. 

Moos, H., 73. 

Moreman, M. S., 434. 

Morgan, A. P., 468. 

Moritz, E. B., 209. 

Momer, O. T., 17. 

Morosov, B., 961. 

Morot, C., 708. 

Morot, J. P., 708. 

Morris, 657- 
Morris, C S.,721. 

Morris, D., 868. 

Morrow, G. K., 260. 

Morse, A. B., 209. 

Morse, P, IV., 90, 99, 108, 109, 111, 
152, 155, 166, 161, 162, 268, 721 
Morse, II. N., 653. 
j\Iorton, E. L., 699. 

Moslinger, W , 463. 

Mottet, S.,.316. 

Motteu, 272, .551. 

Mouliin, L. K,. 803. 

Moullefert, P.,868, 900. 

Moulton, T. C., 170. 

Mnkakosy, C. V., 339. 

M tiller, 3. 

Miillor, a 0., 655. 

MUller, F. von, 188, 342. 

Mtiller, H. (\, 765, 862. 

Muller,.;., 487, 753. 

Miiller, K.,462. 

Muller, ()., 278. 

Miiller, P. E., 94. 

M idler- Tlinrgau, H., 18, 372, 463, 
404, 836. 

' Muniford, F. B., 260, 887, 986 
I Mumford,H.AV.,260. 

1 Muncy, V. E., 842. 

, Munson, W. M., 860, 862, 863, 866, 
j 867, 868, 876. 

Muntz, A., 36, 163, 273, 4iK), 505, 
558, 756, 900. 

Murkland.C. S.,173. 

Muriihy, E. C., 431. 

Murray, G., 166. 

Murray, J. A., 371, 578. 
Miirtfoldt, C.W.,771. 

Myers, J. A., 112, 295. 

Niigeli, 732. 

Nalepa, A., 595. 

Nash, a. V., 371, 468, 469, 838. 
Nathorst, H., 248. 

Nanmann, 0., 749. 

Nawaschin, S., 74. 

Noal,J. C., 260, 434, 872. 
Nobelthau, 541. 

Noergaard, V., 777. 

Neger, F., 774. 

Neger,F.W.,750. 

Nelson, A., 170. 


Nelson, E. W., 657. 

Nelson, J., 709. 
Ne8blt,B.T.,lll. 

Ness, H., 684. 

Nessler, 876. 

Nestler, A., 19. 

Nettleton, E. S., 898. 

Neubaiier, E., 25. 

Neiibauer, II., 552, 

Neudorfor, J., 218. 

Neumann, 757. 

Neumann, O., 468. 

Newcombe, F. f 872. 

Newell, F. IT., 508. 

Newman, C. L., 97, 117, 121, 123. 
Newstead, R., 594, 792. 
Nicholson, E. E., 342. 

Nicholson, G 309, 870. 

Nickel, 834. 

Nicloux, M., 848. 

Nicolle, 270. 

Nichel, TV., 834. 

Nielsen,. I. C., 20. 

Nielsen,!*., 203. 

Niclsseij. L. P., 960. 

Nieinami, F., 161, 805. 

Niles, E.P., 526. 

Niles, TV. B., 804. 

Nilaon, L. F., 497, 714, 965. 
Nitobe,,T.,803. 

Nivicre, 330. 

Nil icre, G , 530. 

Noack, F . 749, 787, 876. 

Nobbe, P , 12, 1.5, 510, 906, 907, 
909, 911. 

Nocard, E., 017, 618, 805, 987. 

Noll, F., 293. 

Nordelflycht, von, 497. 
Normand,.;. J,.., 308. 

Northruj), 176. 

Norton, J. B. S., 407, 411, 689. 
Nonrse,!) (>.,31,300,954. 
Nowak, 822, 824. 

Noyes, T\^. A., 809. 

Niiim, B., 98, 287,476, 84B. 
NiittaU,L.W.,839. 

Ny lander, 0„ 690. 

Nypels, N., 371. 
j Nys, A., 504. 

Oberlin, C.,32,98. 

Obici, A., 928. 

O’Brien, M., 248,522,616. 

Ogden, A. TV., 2,54. 266. 
01ding,E.E.,719. 

Oliver, G. TV., 405, 606. 

Olivieri, V., 582. 

Olney, L. D., 721. 

Omeis, T., 185. 

Omeliauski, V., 659. 

Oppenheim, 540. 

Oppermann, G., 91, 184. 

Orpet.E. 0., 686, 060. 

Orth, 293. 

Osborn, H., 433. 

Osborne, T. B., 182, 231, 233. 
Ost,H.,271, 366,860. 
OBterhout,Yr.jr.Y.,840. 



INDEX or NAMES. 


1009 


Oatortag, 5$2. 

27, 2», flOO, m, 

Otto» B., 316, 

Owen, J., 82. 

Packard, A. S., 44, 700, 791. 
Pageot, O.. 293. 

PagCH, C., 71, 804. 
pagnoul, A., 99, 631, 663, 754. 
Pagnoul, M., 22. 

Paige, J.B., 66. 

Palmer, F., 703. 

Pamniel, E. K., 6.^9. 

PaimueT,L. II., 131, 178, 179, 180, 
584, .figs, 589, 778, 787. 
Pankowaki, 255. 

I’anton, J. H., 688, 694, 69.5, 608 
Papsogli, G.,271. 

Parker, ,T. G., 366. 

Parker, li., 771, 809, 870 
Parkliuret, II. E., 471. 

PnrsonH, G.T. , 262, 268, 552, .554, 
830. 

Pars«)ii«, a. IrV., 954 
ParnonH, G. W., 110. 

Paselu‘11, 930. 
pH8Rt‘niil,E ,487,576,938. 
PnHBoii, M., 652. 

Pasteur, 069,996. 

Patou, 636. 

Palonillara.]«.,188, 466 
ratriek, G. E., 576. 

Pattciarm, H .1., 96, 176, 202, 263, 
267,268, 649, 650, 651, 714, 745, 
800 

Patton, C. A., 660. 

Patton, 163. 

Paturd, G , 269, 755,756. 

Paul, G., 372. 

Paul.d.n.,996. 

Paulsen, M.,712. 

Pavy, 558. 

Pav> , F. W., 804. 

Payne, G.F.,lll. 

Peaeoek, J. C., .360. 

Peacock, S., 380, 573, 670. 
Pearnuiin, T. H., 554. 

Pearson, J., 431. 

Pearson. L., 709, 987. 
Poasc,H.T.,980. 

Peck.C. Tr.,39,513. 

IN'ckholt, T., 888. 

Peilcrsen Pjorgaard, J., 986. 
I’edersen.J. 210. 

PcgUon, V., 411, 630. 

Pellet, sriS, 739. 

Pellf't, n., 862. 

Penny, C. L., 268, 761. 

Pentecost, W. L., 995. 
Pcrckeron, 341. 

Pergande, T., .595. 

Perkins, A . J., 505. 

Perkins, G. A., 531. 

Penuan, E. P., 01, 

Perrand, J., 36, 719, 928. 

Perry, ai).,810. 

Peska, Z., 91, 272, .558, 788, 739. 
Peter, A. M., 262, 263, 266, 268, 
366, 460, 463, 491, 552, 556, 651, 
682, 835, 854, 862. 


Petermann, 906. 

Pet»‘miBnu, A., 17, 341, 364, 397, 
573. 

Petersen, 497. 

Petersen, M., 64. 

Petit, A., 921. 

Pctit,833. 

Pettee, G. n.,530. 
l*ottcnkofer. 535, 538, 540, 650. 
Pettit, A. S., 188. 

Pott it. li H.,412. 

Petzival, E., 364. 

Pfeifer, W.,835. 

Pfeifler, <’,,498. 

Pfeiffer, T., 269, 552, 562. 

I Pflster, It.. .366. 

I Pll iigei . 535, .536, 538, 540. } 

l*ljeli»a, C. S., 564, 571, .597,603,60.5, i 
I 995. I 

1 Phelps, J.K., 271. ' 

I Plnlips,A.,272. i 

I Philliim.F C.,2»0. I 

Pliillipa, \V F. It., 472, 474, 9.{2. 

I Phipaun, T. L , 2.57, 272, 362. 365, j 
5.57, 9.55. 

Phisalix, G., 20. | 

Piuna, G. P ,67. , 

i Piceardi.r ,339. I 

I Piccoli,E,929. I 

I Pichard, P.,915. | 

Pierce, L. Ik, 404. 

Pierce, N. Ik, 409. 

PiIlsbiir>,.I n,842. 

Pmchot, G., 776, 960. 

IMorkowski, 524. 

TMtach.O. 756,9:i8. 

Piz7i, A 255. 

IMz/.igoiii. A,, 788 
TMuteau,F.,839. 

Pluuih, C. S.. 74, 396. 430, 496, 618, 
776. 

Poinuilt,G., 188,277,466. 

Poiret, E., 293. 

Poliakoff. AT., 526, 

Pijlis, P., 845. 
rol,janc©,L.,372,467. 

Pollueci, E., 22. ' 

Popnsogli, M, G., 740. i 

Pope, W., 772. 

Point, C.O von, 218, 653 
PortiT, E. 1)., 175. 980 
Porter, J. A., 637. 

Poat,T.^on 217,504. 

Pott, K, 425, ,523. 

Potts. n.W.,805. 

Poudl, G. H., 312. 398. 

Power, J . B., 74, 200. , 

Powers, W, A 268. 1 

I*ouriaa, A. F., 255. { 

Prazmowski, 906. 

Prego, J., 513. 

Prentiss, A. TI., 814. 
Prianischnikow, 1). N., 839. 
Pribram, R., 58. 

Price, F.W.. 962. 

Price, U.H., 684, 607. 

Prillienx, E., 140, 222, 311, 875, 
877,964. 


Pringle, C. G„ 657. 

Pringsheim, 342. 

Prior, E., 278, 928. 
Privat-Descbauel, P., 664. 
Proca,G.,712. 

Procter, R. II., 366. 

Proskowotz, E. von, 32, 397, 862. 
Prunet, A., 222, 964. 

Puchner, II., 373, 554. 

Purc/lia.s, W. H., 962. 

Purdy, G ,961. 

PurpuH, C. A., 961. 

Xhitonsen, II., 397. 

Putnam, Tk L., 586. 

Putnam, F. A., 670. 

Py,4C3. 

(^uiiian, W. R , 95 
Quosthoff, E., 580. 
Rabinouitsch, L., 94. 
T{acibor.4ki, M., 188, 277,466. 
Uaezkowski, do, 656. 

Raikow. P. Tf., 18, 273. 
Raniboiisek, G , 407. 

Rambuscb, W. T , 749. 

Kniuin, 31, 524 
Ramsay, W., 90 
Raue,F W., 72, 174, 213, 260, 
RasmuHMUi, P. B., 712. 

Kaspail, X., 471. 

Rassiguier, 4 1 1, 964 
Rats, S. ^ on, 805. 

Raub, A. N., 995 
Rauch, F. 656. 

Raulin, J., 880 
Rauino, G, 467. 

Raumer, E. von, 829, 

Rassl G.,870. 

Ravaz, 695. 

Ravcri't 'VVattel, 524. 

Ru\izza, F., 257 
Havu, F. Kolpin, 218. 

Rawson, W W. 771. 

Kay, .T., 563. 

Ray, S., 197. 

Rayleigh, 90 
Ilian, Ik, 272. 

Reiier, L E., 992. 

Reck. F., 340, 993. 

Re< h'stoinei , 11., 794. 

Roddan, W., 506 

Ri'dding, R. J , 177, 943, 946, 954. 
Red>\ood, B ,257 
Reed J. II., 711. 

Rcgnaiill, 544, 818, 823. 
Rehnstrdin, \V., 247, 
Reim't,544,8:8, 819,823. 

Roiset, J , 755. 

Roitmar, O., 921. 

Renatilt, B., 028. 

Ronk, 17. 

Renou, 279. 

Kf'pin, 520. 

Rettieh, 872. 

Router, E., 231. 

Reuther, E., 2^. 

Key. J.Gm623. 

Rey-Pailhiide, J. de, 747. 
Reynolds, G. L., 882. 



1010 


EXP£B1MBNT STATIOK BEOOED. 


Shade, A.. 223. 

Bhtttubler, L., 750. 

Eichard, H. M., 787. 

Riohardfl, £. H., 463, 803, 926. 
lUoliardsoD, H. A., 463, 744. 
Riobot,535. 

Richiuan, B. S., 480, 906. 
Richmond, H. D.,186, 460,461,893. 
Richter, G., 146. 

Ricketts, L., 870. 

Ridefd, S.. 528. 

Ridley, H. N., 689. 

Ridgway, C. B,, 901. 

Riedel, V., 776. 

Ries, H., 258. 

Riley, C. V., 42, 147, 281. 
Rimbach, A., 94. 

Ringelmnnn, M., 164. 257, 431, 531, 
810. 

Ripper, M., 18. 

Rising, 643. 

Ritter, G. von, 558. 

Ritthansen, H., 884. 
Riteema.Bos, J., 513, 534, 692,787, 
793. 

Ruber, R., 407. 

Roberts, C. G., 300. 

Roberts, I. P., 956. 

Robertson, (\, 6r)6, 839. 
Robertson, D., 882. 

Robertson, J. B., 122 
Robertson, J. W., 210, 575, 608, 
623, 625, 030. 

Robertson, W. W., 721. 
Robinson, n. A., 73. 

Robinson, J. S., 128, 129. 
Robinson, N., 263. 

Robinson, 8. W., 176. 

RochO, G., 891. 

Koeques, X., 184. 

Rodewold, H., 872. 

Rodney, J., 839. 

Rod way, L., 748. 

Rogers, H. D., 441. 

Rogers, W. B., 441. 

Rokitianski, F., 17. 

Rolfs, G. W., 926. 

Rolfs, P. II , 514, 883, 960. 
RoUgen, A ., 185. 

Romig, A. C., 631. 

Ronipol, J., 94. 

Ronna, A., 775. 

Roos, £ , 891. 

Koos, L., 257. 

Rorig, G., 881. 

Rose, J. N., 466, 667, 775. 

Rosen, F., 748. 

Rosenberg, O., 926. 

Rosliug, E., 203. 

Ross, B. B., 110, 263, 265, 268, 719. 
Rossel, A., 550. 

Rossmann, W. L., 260. 

Rostrnp, C., 226. 

Rostmp, £., 839^ 

Roth, 0., 962. 

^ Roth, F., 774, 842. 

Rothnagel, B., 121* 


Rothrock, J. T., 186, 608, 776, 870, 
961. 

Rouchds, Km 708. 

RonsseauE, £., 168, 605, 960. 
Ronvier, G., 185, 738. 

Rowland, 339. 

Roy-Chevrier, J., 308. 

Roze, £., 188, 872, 564, 968. 
Rnbuer, 538. 

Riicker, 475. 

Rndder, A., 870. 

Ruer, R., 745. 

Ruhuke, 835. 

Ruizard, L., 366, 835. 

Riimker, K. von, 750. 

Rumm, r., 225. 

Runyan, £. G., 182. 

Rusor, 880. 

Russell, F. L., 893, 992. 

Russell, H. L., 279, 529, 987. 
Russell, W., 468. 

Rutherford, S. J., 771. 

Rutledge, T. T., 260. 

Rnymbeke, J. von, 185. 
Rydberg, P. A., 370. 

Rjon, A. M., 431, 721. 

Saare, ()., 809. 

Sabatier, A., 94. 

Sabatier, P., 91, 272, 364. 

Sablon, L. du, 218, 407. 

Saccardo, 1\ A., 410, 695, 787. 
Sacharekow, M. P , 71. 

Sachs, 935. 

Sachs, J., 371. 

Sadebeck, R., 276. 

Sufford, J. M., 101. 

Sago, J. B., 475. 

Sago, <T. R., 473. 

Saillard, £., 165, 653. 
Saint-Jamos, 617. 

Saiiit-Po, Z., 592, 

Sojo, K., 231, 595, 881, 882. 
Salfeld, A., 188, 372, 906, 908. 
Salkowski, £., 557. 

Salmon, D. £., 522. 

Saltford, W. G., 406. 

Saizmaun, H., 23. 

Samek, J., 32, 71, 292. 

.Samelsou, J., 272. 

Sanborn, T. F., 267. 

Sandberg, J. M., 465. 

Sani, (>., 16. 

Saporta, A. de, 342. 

Sapozuikow, W., 277. 
Sappin-Tronfy, 277, 666. 

Sarauw, G.F.L.,760. 

Sargent, C. L., 294, 767, 941. 
Sartori, G., 898. 

Satton, A. W.,397. 

Sauer, E.,18,273. 

Saunders, W., 116, 184, 252, 273, 
807,579,587,617. 

Saussino, G., 960. 

Sauvagoau, 0., 221, 511. 

Sauvan, L., 638. 

Sawer,d.C.,771. 

Scerhati, A., 930. 


Schaeh, F., 980. 

Sobabht.531. 

Schaffer, M., 71. 

Schanko, G. £., 528. 

Schanno, E., 770. 

Scharff, C. W., 162. 

Scheibe, von, 670. 

Scbellenberg, 316. 
Scbiedt,R.C.,815. 

Schiff,H., 557. 

Sebifiher, V., 901. 

Schilbersky, C., 838. 
Schilberszky, K., 467, 513, 875. 
Schiller, P. von, 531. 

Schionning, H., 05, 659, 928. 
Schirmer, F., 408, 681, 764, 862. 
Schlrokikb, J., 920. 

Sebjemiug, H., 72. 

Schlechtor, 68. 

Schleicher, L., 868. 

I Schlieh,W.,774. 

Schlickuni, A., 748. 

Schldssing, T., 364, 662, 848, 006. 
Sebldssing, T., jr., 277. ' 

Schmid, A.. 425,722. 

Schmidt, J.J., 880. 

Schmidt, K. E. F., 189. 

Schmitter, 908. 

Schneider, A., 906, 908. 
Bchuoider, J., 498. 

Schneider, K., 311, 506, 687. 
Schneider, P., 279. 
Schneldewind, W., 766, 862. 
Shoepp, R. J. L., 18. 
Sohonfeld,F.,19. 
.Sohostakowitscb, W., 838. 
Schott, C., 280, 

Schotte, F., .531. 

Sohoyen,W.M., 44, 618,793, 872, 
965, 969. 

Sebraub, F. C., 721. 

Schroiber, C., 104, 107. 

Sebreiber, G., 853. 

Schronk, 11. von, 748. 

Schribaux, K., 209, 407, 526. 
Schrober, A., 839. 

Sobrddor, 572. 

Schroder, M. R., jr., 926. 
Sohroeder, H. von, 163. 
Schroeder, J. H., 657. 

Schroll, H., 259. 

Schrott'Flechtl, H., 921. 
Schrotter, H., 737. 

Schulze, E.,8, 93,271,277,468,563, 
747,748,924,926. 

Schulze, B., 293, 489. 

Schulze, C., 659. 

SchultZ'Lupiiz, 100, 201, 682. 
Schunck, E., 888. 

Schuster, A., 283, 722. 
SchUtte,750. 

Scbiitze,G.,757. 

Sebuy ten, M. C., 272. 
Sohwappaoh, 961. 

Schwartz, F., 185. 

Schwarz, E. A., 840. 

Schwarz, Fm 506, 518, 



IKDEX OF NiJtfBS. 


1011 


Sobweder,M.H.,570. 

Boll weittite. E. A. de, 529, 558, 650, 
928. 

Soliweits€»r, H., 268, 460. 
Schweitaer, P., 171, 824, 327, 837, 
980. 

Schwendenar, S., 564. 

SclavQ, A., 617. 

Scott, J. L., 618. 

Scott, J. W.,406. 

Scott, W., 505, 686. 

Scott, W.H., 433. 

Scovon,M. A., 177, 491,854. 
Scudder, S. H., 594. 

Searic, 657. 

Sebelicn, J., 248, 475, 688, 708, 979. 
Sedgwick, A., 698. 

Secgou, 818, 819, 820, 821, 822, 823, 
824, 825. 

Sogelborg, T., 712. 

ScUor, A., 99. 

SoisH, C. F., 881. 

Seiter,0.,928. 

Selby, A. 1)., 37, 657, 690. 
Selfe,N.,308. 

SeiupolowHki, A., 300, 409, 842, 
964. 

Senderons, J. B., 91, 272, 364. 
S6n6<jnicr, M. K., 521. 

Senft, E., 67. 

Se8llni.F.,271,308. 

Sererin, S. A.,279. 

Seynce, J., 466. 

Seyrca, J. de, 19. 

Sgarlata, G., 363. 

Sharp, I)., 698. 

Sharpe, T. A., 581, 587. 

Shuttock, S.a.,839. 

Shaw, a. W.,197. 

Shaw, T,, 32, 581. 

Shaw, AV.K., 961. 

Sheldon, E. P., 406, 511. 

Shelton, E.M„707, 763. 
Shenetone, AV. A., 270. 

Shepard, J. 11 , 82, 287, 814. 
Shepperd, J. H., 56, 62, 64, 801. 
Shorman, H. C., 181, 265. 

Shield, J., 475. 

Shinn, C.H.,3C, 136,165, 
Shirai,M.,3ll. 

Shiraeawa, H., 839. 

Shiver, P.S.,457. 

Shutt, F. T., 379, 670, 671, 573, 585, 
602. 

Shnttleworth, A. E., 664, 607, 715. 
81der«ky,D.,557. 

Sieiaor,121. 

Silberschmidt, W.<, 67. 
SmiTna]i,B.,036. 

Silvester, E.W., 176. 

Sira, T.Bm 224, 231, 962. 
Sirapionda, P. L., 506, 

Simoskai, L., 466. 

Sirapaon, K., 580, 772, 

Sinclair, P.Om 698. 

Siaaon, A. C., 680. 

Slv«rs,H. von, 961. 


SJoUema,B.,752. 

^Idatrom, A., 826. 

Skcata, £. M., 631. 

Skinner, H., 881. 

Skuae, F. A. A., 594. 

Slagle, K.L., 342, 814. 
Slingorland, M. V., 227, 617, 595. 
Sloaue, T.G.,147. 

Slosaon, E. E„ 475. 

Sraeta, G., 107,853. 

Smita, A., 803. 

Smith, C., 468, 757, 921. 

Smith, C. D., 177, 383, 885, 953. 
Smith, E., 543. 

Smith, E.F., 188, 277, 280, 311, .372, 
761,760,838,883,925. 

Smith, E. n., 28. 

.Smith, n.W., 032. 

Smith, J. B., 40, 174, 180, 380, 514, 
515,695,096,699,792, 883. 

Smith, .T. G., 390, 503, 925, 947. 
Smith, J.P., 407 
I Smith, It. B., 166, 691. 

; Smith, It n., 290, 316. 

, Smith, T., 524, 526, 929. 
j Snow, F. 11., 814. 

Snow, W. A.. 45. 

I Snyder. H., 266, 396, 407, 425, 476, 
477, 484, 974. 

Sobotta. 210. 

1 SollM^rg, E , 626. 

I Somerville, W., 509, 578, 749, 785. 

Soi«Ujii,K.,714,992. 

I SonRtadt,E.,459. 

I Sonueke, L., 284. 

I Soppitt, H. T., .513. 

Sorauor, P.,224, 788, 880. 

1 Sorrel, E., 659. 

I Soategni, L., 185, 271. 

Soule, A.M.,32i»,337. 

Sow ora, J., 162. 

Spatdh, E., 461, 629. 

Spallanzani, P., 255. 

Speck, 538. 

Spioa,H.,91,184, 186. 

S]>illman, W. J., 766, 798. 

Spring, W., 794. 

Sciuirea,E, W,,Tr8. 

Stodtrauller, F., 891. 
Stae8,0.,787,788. 

Stahl E., 188,572,925. 

Stalker, M., 804. 

Stanton, G. A., 32. 

StarhUck, C., 748. 

SlameH, H. K., 767, 859. 

Stebbiua, E. W 037. 
Stebler,F.G.,136,510. 

Studman, J. M., 48, 721. 
Steffek,573. 

Steglich,789. 

Steiger, 31. 

Steil,H.,426,919. 

Stein, A., 366. 

Stein, V., 491, 708. 
St€^negor,L.,471. 

Stephona, F. B., 921, 

Sterling, S., 278. 


Sternberg, E. G., 806. 

Sternberg, G. kC., 928. 

Steuber, L., 028. 

Stevena, A. T., 260. 

Stevenaon, W., 271. 

Stewart, P. C., 225, 696, 789. ’ 

Stlbbing,E.,596. 

Stift, A., 39, 71, 91, 186, 300, 310, 
364, 695, 765, 834. 
Stile8,C.TV’..618. 

Stillich, 0.,863. 

Stiiiaon, J. T.,41. 

Stjernqiiist, O., 218, 529, 690. 
Stockbridge, 11. E., 376. 
Storking, 995. 

" Stocklasa, .T . , 748, 022. 

Stootzer, 962. 

Stohmtin, 6.50, 822. 

Stokvia, B.K.,701. 

Stone, E. P., 152, 155. 

Stone, G. E., 141, 160. 

Stone, B., 257, 258, 432, 531, 630. 
Stone, W. E., 271. 

Stout, O. V. P., 721. 

Strand, 835. 

Straeburger, E., 94. 

Straus, 987. 

* Strauss, II., 463. 

I Strebt*l,31. 
j Strecker. 681. 

I Street, J. P., 88, 89, 91, 157, 181, 
182, 184, 18.5,2.5.5,940. 

Strehl H., 928, 965. 
j Strickland, C. W., 869. 

I Stringfellow, H M., 309,501. 

I Strobracr, F.. 91, 218, 300, 681, 834. 

Strokirk, r. G.,690 
I Stubbs, J.B., 169, 176. 

Stubbs, W. 0., 263, 267, 405, 413, 

I 492,854,882. 
j Sturgis, W. C., 218, 230, 314. 

I Sturtevant, E. P.,585. 

I Sturtevant, E L , 449, 926. 

, Stntzer, A., 19, 71 , 92, 273, 279, 336, 
j 616, 618, 648, 658, 737, 765, 853, 

I 933. 

Sudworth, G. B., 466. 

Side, ().,272,644. 

SundbUrg, G., 812. 

Shvern, 89. 

Svobodn, II., 920. 

Swan, A. P., 659. 

Swanson, A. S., 687. 

Swaving, A. J.,259. 

Sweetscr, W. S., Ill, 932, 988. 
Swezey, G. D., 848. 

Swingle, W. T., 512, 732, 738. 
Symons, W. H., 921. 

SzOkeloy, S., 462. 

Taber, H.,812. 

Taber, W. F., 23. 
Tacke,B.,431,486. 

Taft, L. Bm 281, 297, 302, 308, 306, 
808, 310, A% 504, 605, 771, 955, 
959, 960, 964. 

Take, 750. 

TaUack,J.OM987. 



1012 XXPEBIMBKT BPATIOK KBOOBD. 


TttuatAd, S.1 834. 

T»n«r6,122,282, 877. 
Taiiglie.S.71,339. 

Taukard, 557. 

Tanner, J.M., 996. 

Taiiret, C., 805, 557. 

Tarngi, N., 745. 

TaHSelli, E., 157,629. 

Tavel, F. ^ on, 74. 

Taylor, P. E., 954. 

Taylor, F.W., 721. 

Tailor, a C., 647. 

Taylor, li. L., 965. 

Teller, G. L., 992. 

Teppcr, J. G. 0., 870. 

Terrat, P., 921. 

Terry, T. B., 687. 

Thaxtcr, 11., 871. 

Theobald, F. V , 699, 791, 792, 806. 
Thenmen, von, 292. 

Thiele, 765. 

Thick*, E., 510. 

Thiele, F. 0., r»29. 

Thiele, R., 882, 968. 

ThierlVlder, H., 800. 

Thierry, M. de, 18. 
Thiatlel-on-D^er, W. T., 132. 
Thoburn, J. B., 508. 

^Thomas, F., 881. 

Tiiompsoii, (y. J. S., 556. 
Tboiupaon, J , 260. 

Thompson, J. L. 64, 155, 800, 387, 
681. 

Thompson, It. T., 339, 896. 

Thom a, G., 491, 668 
Thoiusun, 11. M., 166. 

Thomson, It. T., 745. 

Thomson, AV., 058. 

Thorarensen, I,, 812. 

Thresh, J. C., 28. 

Tbndiclinm, J L. W., 890. 
Thuinra, K., 279. 

Tliiirmaiiii, IT.. 269, 552. 
Tiedt'raanii, L. von, 797. 
Tiemann, H., 556, 807. 

Tillo, A. de, 280. 

Tilson.P.S., 366,376,377. 
Tindall, C.W.,48l. 

Tinsley,!. D.,721. 

Tmdale, W.M.,585. 

Todaro, F , 407. 

Toepfer, G., 559. 
Tolf,lt.,511,965. 

Tollens, B., 185, 651, 744, 830, 831. 
Tonniey, J. W., 179, 411. 
Tourette, G. de la, 616, 

Towar, J. I)., 377, 378, 370, 700, 
849,850,851, 857, 8i>8, 862. 
Tower, O.F.,342. 

Townsend, G. IT. T., 140 
Townsend, 11. C., 868. 
Townsend, N. K., 175. 

Trabut, L., 39, 94, 591, 656. 

Tracy, K. M., 170, 173, 199, 871, 
838. 

Tra(‘y, W. W., 19, B03, 584, 771, 
867. 

Traizet, E., 792. 

Trauaachel, W., 411, 


Trapbagen, F. W., 268, 858. 
Trasbot, 987, 

Tratman, E. E. It., 164. 

Trelease, W., 791. 

Tn'y.H., 557. 

Tricker, W., 688. 

TrilIot,A.,928. 

Trimble, H., 366, 530, 749, 775, 808, 
890.060.993. 

Tripp, 0., 863. 

Tristanos, J. T., 271. 

I'roitsky, J. W., 897. 

Tromp do Haas. AV. It., 708. 

I’roop, J., 128, 585, 772 
Trouessart, 594. 

' True, A. 0.. 172, 173. 174, 175, 170. 
432,433,531,63.5, 816. 

True, K. H.,561. 

Trueman, J.M., 342. I 

Tryoii, II., 581. 1 

Tsclureh, A., 750. 

Tselileiioff, B.,804. I 

T«i)euf,C von, 775, 839. , 

Tucker, 426. 

, Tueker, <i M., 760, 782, 849. 850, j 
851,867, 858,862. 

. Tmker L. H ,637. 

I Tuiiier, F,94 
I Turner, AV.,. 504. 

Tiitt, J.AV.,516, 517, 

Twonibl}’, S »S .260. 

Tbeda, J..736. 

Gde.F AV.,.ir.,506 
IJhlnehs. F.,805. 

ITliius E. B., 276, 370, 925. 
rilinaii, 490, 572. 
risfh, iv , 463. 

F^iulerwood, L. M., 460, 965, 995. 
tinderw <Mid, FJ. F., 475 
4^1ricli.C.,27I. 

Illseb, K , 185. 
lTt«s< her, E., ,366. 

A'agnon, II , 580. 

Vail, A.Af ,466. 

Vaillurd, L..156. 

Valder, G., 954. 

Valet on, T„ 278. 

A'alentine, It., 300 
Vuiicc, L. J., 131. 

Van Autgaerdon, T., 64, 

Van Biunbeke, C., 46(5. 

Van Bainmclen, W., 722. 

A' an Demau, H. E., 131 . 

Van den Berghe, !., 18, 779. 

A^an der Stricht, O., 400. 

Van der Veen, 365. 

Van der AVnlp, F. M., ,594. 

Van llreser, Hm237. 

Van Dyke, T. R., 531, 031, 810. 

Van Eckeiiatein, AA^ A., 834. 

Van Ermengon, E., 853, 939. 

Van IIattrat,fT,,756, 

Van Hamel Hoos, 161. 

Van Lodden-Hulsebosch, 557. 
VaiiLeent, T.H.,8a2. 

Van IwOokeren'Canipagne, 365. 
VanKijn.J.J. L.,366. 

Van Rlyko, L. L., 74, 423, 853, 921. 
VanAVi88eUlngh,18. 


Varnum, G.A.,842. 
Vaudiu,t.,273,467. 
Vodr6di,V.,23.32,n8,364. 
Venable, F. P.,270, 

Vergue, H. de la, 965. 

Vemieuwe, T,, 64. 

Verstappor, D., 678, 

A’esque, J.,342. 

Vesterberg, A., 845. 

Viala, P., 32, 221, 511. 

Vibraus, G., 155, 337, 765. 
Vieentini, F., 278. 

Vigna, A., 303. 

A’’illa franca, R., 340. 

Vilhers, A., 648. 

Villon, A. M., 719. 

Vill«t,M.,225. 

Vilmorin, II „ 862. 

Vine, n.C. A.,883. 

A"ineen,M. 11., 708. 

Vines, II. C. A , 231, 413, 699. 
Vines, S II., 19, 925, 926. 

Viu hting. 11., 94. .109. 

Voeleker, A., 909. 

A'ogel, J . H., 25. 490. 

A^ogellang, II. von, 498. 

Voigt, A., 587. 

Voigthnuler, F., 272, 3.36. 

Voit, 535, 538, 530, 540, 818, 819, 
820, 821, 822, 823, 824, 825. 
VoorbeoN, E. B.,25, 169, 176, 433, 
434, 533, 720, 771, 940, 942, 958. 
VoorluH's, L. A., 940. 

A^uilleinin, P , 89, 285, 613, 6.56, 
835, 838, 876, 925. 

Vuyst. P. de, 24, 3.5, 73, 110, 579, 
I 765. 

AVaehiel, M., 372. 

Wueker, 63. 

AV^ugc r, H., .563, 659, 748. 

AA’'agneT, F., 807. 
AVagner,G.,411,787. 

AVagner, P.. 3, 14. 77, 304, 573, 631, 
749, 7.54, 7,55, 756, 853, 854, 939. 
A\’'ngTier, R., 901. 

VVablstedt, L, J ., 689. 

AVainright, J. 11., 649. 
AVai(,C.E.,a5.3. 

Wail, AA".G., 59,5. ‘ 

Waite, M. B., 140,4.34. 

Wakkor, J.H., 300, 311, 498, 581, 
695, 765. 

AVabley’or, 748. 

AA^aldron, 0. B., 33. 

Walker, X., 563. 

Wdlaoe, E. S.,124. 

AVallengren, H. D. J., 45. 
AVallcnstein, F., 17. 

\A’'allor,F. W.,900. 

Waller, R., 273. 
Walm8loy,W.H.,469. 

Walsein, G. C. van, 372. 

Walthor, R., 921. 

Wanklyii, J.A.,745. / 

AVarburton, 0., 471. 

Ward, 11. M., 19, 35, 95, 364, 634, 
603,658,659, 

Ward, R. Dec., A74. 

Warington, R., 78, 278, 766. 



Wiunxiiiig» E., 19. 

Warner, B. C., 631. 

Warner, W. D., 127. 

Warnstorf, 406. 

Wamn, B. H., 929. 

Warren, F. L., 98, 189. 

Warren, H. E., 273. 

Washbnrn, J. H., 176. 

Waebbnm, L. C., 214. 

Watere, H. J., 74, 268, 260 , 943, 
947, 963, 976. 

Watkln»,J. L.,250. 

WatrouB, F. L., 585. 

Watson, F. H., 252. 

Watson, G. C., 239. 241, 260. 
Watson, T. L , 260. 

Watson, W., 688, 060. 

Watson, W. S., 620. 

Watt, 518. 

Watt, G., 681. 

Watts, F.,35,72. 

Watts, R. L.. 872, 883. 

Wangh, F. A., 508, 750, 776. 
Webber, n.J.,.500. 
W(‘bor,564,987. 

Webster, A. D ,775. 

Webster, 1)., 636. 

Webster, F. M., 42, 135, 697, 699. 
968. 

Weed, C. M., 126, 143, 316, 792. 
Weed, H.E.,170, 280, 878. 
Weems,,!. B.,779. 

Welin>er, C^20, 279, 513, 630, 659. 

740, 875, 928, 964, 965. 
Wennil],M.,942. 

Weiobmann, 257. 

Wejf8,J.,280. 

Welgle,T..235, 461. 

Weigmauu, H., 64, 425. 

Woilandt, 630, 

Wein, 826. 

Weinberg, 568. 

Woingarteii, P., 270. 

Weinzierl, T. R. von, 872. 
Wei8berg,J.,741,744. 

Weiae, W., 99. 

Weiske, H., 335, 336, 795, 796. 
Wcisuiann, A 699, 791, 926. 
Weisnor, J.,’749. 

WeisBllog, n., 862. 
Welbel,B.,567. 

Wen)el,R.,462. 

Weldon, W.F.R., 132 
Wellhansor, 3. 

Wellington, C., 939. 

Wells, J. M., 704. 

Wells, L., 803. 

Wolto,E.,425. 

Weiider,N.,649. 

Went, F. A. F. C., 279, 300, 310, 
410,498,765,788,956. 
Weren8kiold,F. H.,198, 210,248, 
610,712. 

Wernieh. 581. 

Wesmael, A., 960. 

Wesson, B., 649, 

Westermaler, H., 748, 840. 
Westenueier. K., 32, 300, 580, 681, 
682. 


INDEX OF NAMES. 


Westenfoldor, B. D., 268. 

Westh, T.,938. 

Westman, A., 689. 

Wetter, J., 161. 

Wetterling.W., 339. 

Wettstein, R. von, 278. 
Woydemaun, M., 681. 

Weyl, T., 766. 

Wheeler, C.F.,466. 

Wheeler, H. J., 176, 263, 264, 266, 
268, 294, 377, 378, 380, 757, 760, 
782,848,849,850,854,941. 
Whipple, G. C., 273, 486. 
Wliitcher, G. H., 107, 111, 165. 
White, B.O., 112, 196. 

White, H.C., 171, 176. 
Whitfield,.!. K.,271. 

Whitney, J. I) , 442. 
Wliitney,M., 23, 267, 441, 443, 474, 
476, 483, 847, 934. 

Whitten, J.C., 36. 

Wh ke, A ,336,796. 

Wirkhani, H. F., 792. 

Wickham, \V.,776. 

Wiekson, E. J , 766. 

Wiener, W. \ on, 570. 
Wigplcsworth, TI., 380. 

Wight, L.. 688. 

Wilcox, J. A., 585. 

Wileox.L ,431. 

Wilder, M. P . 636. 

1 Wiley, H W.. 182, 267, 268, 271. 
396,489.658 835,921. 
Wilfarth,II.,057,906,908. 
Wilhelm, K., 776 
Wilkinson, L W.,268. 
Willauino Jantzen, V., 932 
Wille,N.,657. 

Williams, C, B., 266, 742 
Williams, T 893. 

WilliaiiKS, T. A., 38, 30, 44, 179, 
342, 468, 507. 
Wmmnis,W.L.,986. 

Williams, W. R., 753. 
WilhHm.son, F. P , 017. 
Williamson, U , 767. 

Willis, J.C., 231. 
Wiili.s,J.J.,210,499. 

Wiiihton, S. W., 287, 699. 
Wilhtts, E., 263. 

Wilson, II M.,900. 

Wilson, J., 340, 599. 

Wilson,.!. A., 652. 

Wilson, N.E., 891. 
Wiudi8ch,K,530. 

Wing, n. n., 69, 236. 

Wing, L.B.,173. 

Winkler, W.,659. 

Winogradsky, 8., 465, 694, 033. 
Winter, 31. 

Winter, H., 741. 

Winter, jr., 17, 462. 

Winter, T., 32, 578. 

Winterstein, B., 557, 026. 
Winton, A. L., 88. 264, 256, 268. 
Wirth, R.,27l. 

Wischin, R.,463. 

Wissinger, J. V. F., 510. 


1013 

WHtaiack,L.,872. 

Wittrock, V. B.,466, 960. 
Wohltmann, F., 080. 
Wohltmann, F, W., 581 . 

Woltr, E. von, 522, 536, 539, 543, 
545, 547, 549, 610. 

Woll. F. W .. 206, 224, 247, 248, 254, 
255, 262, 268, 520, 521, 528, 553, 
554, 555, 656, .570, 681, 599, 614, 
629, 669, 689, 702, 713, 715, 746, 
812, 828, 847, 873, 898, 987. 993. 
Wollny, E., 373,669,570,753,759, 
848, 863, 910. 

Wolpert, H., 18. 

. Wood, A. F., 432. 

Wood, A. n., 90, 92, 150, 16.5, 162. 
Woodhead, S., 970. 

Woods, 432. 

Woods, A . F., 467, 474, ,564 
IFoods, C. I)., .596, 597, 599, 603, 
605, 614, 625, 632, 803, 906, 969, 
995. 

Woodward, J. A., 533. 

Woolson, G. A., 584. 

Woronm, M., 311. 

Worst, J.H., 74, 260. 

WoTtmann, J.,719. 

Wozelka, K , 585, 880. 

Wright, C., 505. 

Wright, R. P., 578. 

Wright, W.G.,881. 

Wiirts A..!., 188. 

Wiithrioh, E., 573, 942. 

Wyatt, F., 362. 

Wycholl, A.B.,431. 

1 Wyman, W.E. A., 533. 

Wythes G.,.504 770. 

Tabe,K ,659. 

Yaauda, A., 410. 

Yeoman.s, T. G., 771. 

Yoahimwra, K., 377, 644, 662. 
Zacharbekow, 429. 

ZaLharcM irz, E., 396, 398, 497. 
Zaniaron, 558, 739. 

Zangemci.stor, W 629. 

Zattrayo, E ,650. 

Zavitz, C. A., 394, 670, 672, 675, 
676. 

Zecchini, M., 257. 

Zega, A.,91,273. 

Zehutnei, L., 698. 

Zeisel, S., 462, 557. 

Zeiss, C., 273. 

Zenger. G. V.,97. 

Zielatorff, W., 553. 

Zikos, H., 18. 

Zini, G., 338, 530, 616. 

Zipsy, P , 804. 

ZoIla,D.,73,259,616. 

Zollikofer,F.,294. 

Zoth,0..273. 

Zschokke, F., 987. 

ZUntz, N., 535, 536, 537, 538, 5U, 
545,546,548. 

Zupnik,L.,279. 

Zurn,F,A.,156,262,526. 

Ziirn,G.SM366. 






im)EX OF SUBJECTS. 


Page. 

Abortion, epizoot Ic 712 

in covvH 617 

AbraHtol in ioodw, ib^toction 16 

Abraxa/i tjrussidariata, nolcH ‘2'Jl 

Aliriii, absorption by inucous niembrjiDPS. . 526 

AoaciuH, tbrniatioii of in *168 

Acer mmpvstre^ tiolos, Wasli 134 

duhi/rarpum, iiotrs, 'NVusb 133 

tnac}02)hf/llnmyHotvt*, Wash 1J3 

uot(‘H, AVanli 134 

Aretic arid ba<*toria, iineatiiyatioiis 20 

ill v'iiieKar, (Iftrniimation . 272,6,50 

Iwmentatiuii, x>b.VKiolog;k 20 

Arrt.vb'iic and cab ium ( arldd 00 

liglifc for iiolarinifttric roadiiign 835 

Jr/ior«7f4» «inVo7o, notes jMo H80 

Arid ]>ho8pInito, anal> '^rw Conn. Stat** 10,5 

La 834 

N J 940 

S (J 295 

W Va 295 

rllccton MiuTOHe, r.u . 718 

]>ro]»erti«H of (rrdmg Htutls 335 

root .siiirtioiiB 749 

soil, liming cxpornnrntrt on, It. I 850 

tuliiiiona, 8taijdardi/.aiion 91,185 

A( uliinetry ,'iud alk.ilinietr.\ , now nirtliods 17 

]M)tasHi(iTn totraovalate n.s u 

standard ill 185 

Aridity of tr(*ani, drtrrminalion 2.54 

glucose sirup and grape sugar. . 91 

milk, determination 71 

nines 463, .559 

Acids, eflrct on contagions diseases ot aiii 

inals 618 

in beet roots, determination .557 

plants, ideutificHlioii and Hr])ara 

tion 921 

^ olatile, iloterminatioii. 17 

Acorns, preservation 962 

Adalia himnetata, notes, U. S D. A 313 

A (Hmonia cavicolliSf notes, Mich 968 

Adulteration- - 

of butter 25,5,650 

randy 835 

food, detcetion 5^ 

ground feed, Midi 985 

lard 650 

milk, detection 71 

K. C 429 

olive oils, detection 273, 558 

peptones 366 

rape-seed cakes 248,708 


Page. 


JEcidium gromilarice, notes 141 

parnasHiB, notes 224 

gphopralcefr, notes 278 

valeriance, culture experimeiits . ,563 

Aerators, milk 717 

.KucmIuh spp., not>es, Wash 184 

Atjallia uhUri, notes, Colo 143 

Agar cultures, isolation of bacteria 19 

]irepuratioii 19, 279 

A garicug melkva in forests 776 

notes 965 

Agave americana, sugar in 271 

n«a7aua, notes 054 

Agraiuiu vanilhv, notes 881 

Agricultuial * 

Academy, Ko,> al Swedish, report 994 

and botauiial studies in (Icrraany and 

Dennutrk 925 

appropriation bill 723 

art and natural science 78 

charts of Moau\, France 848 

chemical station at Kdslin, report... 341 

chemistry 271 

Obeinists, Association of Odicial 263 

College, Longereuong, experiments 340 

colleges and experiment stations of the 
United States, English re- 
port on 1,72 

university extension, U. S. 

IX A 433 

mei'hauii'al work in, U. S. D. A 433 
education and ri'search in the Ignited 

.States, U. S. 1). A 531 

i*ducatiou in England 340 

engineering, abstracts of articles 72, 

163, 257, 429, 530, 030, 809, 898 
experiment station at ITohenbeini, re- 
port 198 

experiment stations, object and work, 

r.S.D.A 432 

iniplements, tests 257,531 

imports and exports, iiritish 532 

I)iiuisb,1894-’9.5 340,993 
industries, improvements by steam 

power 258 

of Trinidad 841 

Institute at Grdttingen, scientido work. 204 

institutions, American 720 

laws of Colorado 840 

machinery in the United States 810 

teats 164,358,431,810 

waps 841 

meteorology 287 


1015 



1016 


EXPSBIlCEIfr STATION BNCOBO. 


l*ag«v 

Agrioultnral—Continued . 

Eohuols and colleges in the United 


States, U. S. D. A 433 

Society, German , fertilizer experiments . 757 

Boyal Banisli, report 813 

Bolls, Division, U. S. D. A 488, 847 

station at Gembloux, report 841, 807 

Halle, description of methods . 653 

report 341,364 

statistics of Great Britain, 1894 340 

Norway 811 

Ontiirio 812 

suggestions to the Waldensians, N. C . . 300 

value of phosphates of Grand Conn6t 

able 25,190 

soils, determination by chemi- 
cal analysis 190 

Agriculture — 

American 720,094 

as affected by smoke from factories . . . 813 | 

cost of production in 810 j 

destruction of birds useful to 471 

electricity iu 809 I 

foreign, noics, TJ. S. D. A 164,259 | 

in Denmark 340, 813 

England 341 

Iceland 812 

Norway *. 812,813 

Ontario, acta relating to 259 

India 682 

United States 73 

Victoria 532 

influence of rainfall and temperature . 475 

International (yongrcaa of, at Brugsols. 631 

methods of instruction 172 

U. S. D. A 433 

notes 165 

Xiractical dictionary 341 

text -books 33, 720 

weather forecasts for 474 

Agriculturist, report, Tiici 764, 812 

Mass. Hatch 121 

Midi 994 

Mont 994 

N. C 166 

Ohio 682,720 

S. 340 

Tex 900 

AgriluB ruJUollis^ notes, Ohio 697 

BinuatUBf notes, N. J 40 

Agriotei lineatua^ notes 7U0 

obscurus, notes 700 

iiputator, notes 700 

Agrostology, Division, XT. S. D. A 380, 575 

Agronomic station of Pas-de-Calais 631 

Ai camphor, notes 774 

Air, abstracts of articles 287, 476, 665, 661 

and water in the soil 290 

bacteriological examination 658 

circulation in soils 664 

fresh, effect on tubercle bacillus 928 

warmed, for ventilation of oow stalls. . 797 

Air-t igh t vessels in bacteriological work 279 

Alabama College, notes 995 

Station bulletins 25, 


43, 110, 118, 682, 719, 898, 965, 981 


Alabama College, ilnanolol statement 256 

notes 996 

report 258 

Albumen in meat, coagulation 528 

milk, determination 161 

urine, recognition 558 

Albuminoids— 

assimilation by leaves 277 

decomposition daring germination 839 

of cows’ milk as affected by boiling 896 

vegetable 271 

Albumoses, chemistry 737 

Alcohol, artifloial production 257 

determination 17, 186, 272 

effect on digestion 971 

proteid metabol ism 708 

in beer, determination 463 

Aloobolio foniientatiou as affected b> or- 
ganic acids 659 

ferments, origin 659 

Alder, composition of root nodules 468 

Alturodeg lonieera^ notes 698 

Alfalfa, analyses, Nev 89l 

culture exiierimenis, Ark 296 

Colo 120,122 

Mass. Static 295 

Mich 396 

N.Y. Bfato... 31 

R. 1 862 

Tex 115 

Wyo 209 

in Argentina 045 

England 945 

disease 39 

for milch cows, N. Y. State 67 

orchards 585 

germination tests 406 

notes, U. S. I>. A 380 

Alga', marine, absorption of light by 657 

Alkali soils, salts in 173, 753 

Cal 568 

Alkalies, effect on carbohydrates 645, 740 

Alkalimetry and acidimetry, new methods. 17 

sources of error in 18 

Alkaline copper solution for determination 

of sugars 72, 271,272 

phosphates 271,293 

salts in fertilizers, determination . 272 

Alkaloids, action on plants 888 

vegotable, determination 272, 921 

study 651 

AUium vineaU, notes 872 

Almond anthracnose 964 

Almonds, varieties, Mich 215 

Alsike clover- 

analyses, N.H 155 

culture experiments, Ark 296 

Colo 120 

Mass. State 295 

Oreg 26 

Tex 116 

for honey and forage 594 

Alteranihera, revision of genns 870 

Alum, effect on wine 271 

in wines, determination .4 . . 862 

Altunina in phosphates, determinatkm* .. 916,872 



INDEX OE laUBJEOTS. 


1017 

Paga 


Page. 

Alumina in plants, separation 271 

phospUatesof Grand CoDn6table. 25,190 

Aluminum oxid, determination 547 

phosphate, ground, aualyses, 

E.I 854 

A manita pantherina^ poisoning by 504 

Amaran tacem, orth A merioan , revision . . . 276, 

370, 925 

Amarantui tpliwaus, notes, N. J 689 

U.S.D.A 135 

Amaranth, spiny, notes, U. S. D. A 135 

Amaryllis, culture 686 

Ameiioan (/hemical Society, meeting 270 

Forestry Associat ion, meeting . . . 508 

horticulture, history 130 

hybrids for renewal of \ iney ards 687 

woods, Swiss marlcet 136 

Ajnmoniaaud nitric nitrogen in sugiir beets 862 

derivatives of carbohydrates 645, 832 

formation from nitric acid 834 

Irom iiiootin, dotomimation 364 

water, variation 290 

Ammonium phosphu molj hdate 271 

Bulphid, elimination in quauti 

tativo analysis 745 

Amorphous comimiindsof beer worts 72 

Amphicerva hicavdaUut^ notes, N. J 697 

Amy lose, notes 91 

Amemia in horses 712 

A nsgyrine and cytisine, localization 468 

AiialyHcs- 

offeeding studs, Conn. Storrs . 014 

Minii 425 

Nev 891 

K. 11 155 

N J 702 

fertilizers 196,491,7.57 

Conn State 109, 195 

Ga Ill 

Ky 491,854 

La 854 

Mo Ul,940 

Md 294 

Mass. Hatch 294, 670 

Mass. State 294 

Mich 380 

N. n 109, 111 

N.J 668,940 

N. y. State 111,572 

N. C 111,112,294,854 

RI 294,757,854,941 

S.C 295 

Vt 112,196 

W.Va 112,295 

Analysis, methods— 

for alumina ®15 

animal fats and oils 649 

brandy 184 

butter - 565 

fat »n 

substitutes 917 

oellnlose 653 

condensed milk 554 

copper salts 1®5 

dairy products 288 

fats, oils, etc 566 


Analysis, methods— Oentinued. 

for feeding stutfs 267 

fermented and distilled liquors 267 

fertilizcra 263 

gelatin 648 

lard 649 

nitrogen 181, 265, 269, 361, 652, 916 

pentoses and pentosans 830, 831, 832 

phosphates 853 

phospborio acid 16, 86, 

181,264,450,551,650,916 

li.a 741 

potash 88,263,743,746 

putassium chlorid 469, 743 

soils 762 

and ash 266 

starch 272 

sugar 91, 184, 267 

sngnr beets 835 

tt a, coffee, and coffee substitutes 599 

water 89,273 

wino 184 

official, U.S.D.A 921 

Analytical chemistry, text books 271,835 

Anana sativa, 954 

Anatomy and jihy slology of butterfly puiiaj 44 
of flowers of Ciucifera) and Fu- 

mariiieoie 748 

North American Gramineje. 277, 925 
veins of lepidoplerous insects 44 

})1ant 370 

Andropogoth pertvMua, jioio» 396 

Angiosperiu ovules, iihysiology and mor- 
phology 748 

seed, location of geim in 400 

Angiosperms, dissemination 468 

A ngoiimois grain moth, notes, Ala. College . 43 

U. S. D. A.. 615 

parasite 793 

Animal body, iodin in 616 

metabolism of nutrients in . 538 

husbandry in Denmark 249 

Industry, Bureau, U. S. D. A. .. . 524,626 

matter, iron in 18 

metabolism, investigations 815 

organism as affected by copper 336 

parasites 806 

parasitism as applied to medicine. . 806 

Iirodiiction, abstracts of articles 45, 

148, 231, 316, 413, 518, 596, 700, 793, 883, 969 
secretions and organs, action on the 

poly saccharids 884 

serum for prevention of tetanus. . . 166 

Animals and idants, geographical distribu- 
tion in North Amer- 
ica, U. S. D. A 471 

interdependouoe 830 

reproduction in 871 

bacterial diseo ses 618 

domestic, contagious diseases 258 

heredity 64 

poisoning hy nitrato of 

soda 588 

tuberculosis in... 156,262,(898 
excretion of metabolized nitrogen . 817 

farm, in Denmark 812 



1018 


EXPEKlMfiN* STATION EECOED. 


Pftge. 

AnimalA, farm, molaasea for 63, 522 

potatoes for. . . * 63, 337 

sugar for 425, 708 

Anisoptf^rpxpometaria, notes, Mass. Hatch . 141 

Me 880 

TT.S.D,A.... 314 

verna^a, notes, B. 1 126 

Anobimn dotnertiourn , notes 231 

Anthiditm contimile, notes 699 

Anthmnitia betct, notes 882 

ccparuw, notes, Conn. State... 230 j 

prandt«, uotes, IT. S. !■). A 312 | 

siffnaUfi, notes, I>el 707 

Md 147 I 

Anthracite coal dust us a fertilizer 107 | 

Anthracnose— 

of almonds, notes 964 

beans, artificial cultures 225 i 

carnations, notes 141 

cucumbers, treatment , X. ,1 601 

grai>es 876 

Can 694 

(la 769 

ra8pl>errie8, Minn 137,410 

notes, N. Y. State 38 

treatment 004 

Can 404 

Anthrax, inoculation for 252 

iu domestic animals, notes, S. Dak 66 


Pennsylvania 262 

swine 8U5 

vaccination for 617 

Anthrenus ncrophula rice, notion Me 880 

r. S. T) A 312 

Antiopa butterfly, notes, Mass. Uiitrb 141 

Ants and plan ts 008 

(volooptera found with 792 

of Preiiob Congo, list 44 

white, as cultivators of fungi 883 

worker, anatomy and idiysiolog^ 009 

Aonidia/ufiea, identity 698 

Apantales ylomeratufi, notes, N. Y. ,Stato 144 

Apatites, variations in composition 912 

Apbeliuinse of Ifortli America, revision, 

U.S.D, A •. 516 

Aphides, hibernation 792 

parasitic and predaceous enemies 231, 
413, 596, 699, 882 

AphU bratgiccB^ notes, N. Y. State 144 | 

mail, notes, (k>nn. State 230 i 


Page. 

Apparatus— Continued. 

extraction 18, 272, 273. 366, 653 

for calibration of flasks, pipettes, and 

burettes 91 

collecting sauipk^B of water at va- 
rious depths 486 

determination of alcohol iu l»eer . . 463 

drying phosphates, marl , etc 110 

estimating the water-holding power 

. of soils 569 

measuring small quantities of mer- 
cury 18 

the transpiration of 

plants 467 

preparing glue, oil, and fertilizer 

from animal prodin ts 203 

testing viscosity 162 

tieutiug solids with liquids, Ind. . 15 

laboratory 18 

shaking .and si irring 273 

spraying 179 

Mass. Hatch 140 

sterilizing 155 

stirring and precipitating, Ind 15 

Apple and pjvir scab 788 

aphis, woolly, Colo 143 

cig.ir case beaier, notes 068 

crop of (lermany 127 

culture 771 

111 Mu'lijg.an 303 

loaf spot. KM 875 

louso, notes Conn. State 230 

maggot notes, V H 126 

orchards, onUi^ at ion, Mieli 304 

spray ing, N Y. Cornell . . . 137 

N.Y State 130 

treatment, N. H 126 

pests, Ikudoaux iui\tiire and Paris 

green for, Mieh 305 

]>umace, aualy ses, Mass. State 336 

root louse, notes, Ark 42 

rust, notes, U I 875 

scab, notes, K. I 875 

treatment, Del 786 

N. II 224 

N Y. Cornell 879 

Wis 589 

tent caterpillar, notes, A rk 42 

thorn, notes 38 

tree bark loimc, notes 790 

borer, round headed, Ark . 42 


pcriiccp-aij/^r, notes 792 j 

Aphis, com, notes, Miss 879 

woolly apple, Colo 143 ' 

notes 231,700 ' 

Apiarist, report, Can 593 

Mich 094 

Apicultural calendar 413 

Apiculture. (Nee Deo and Bees.) 

Apogoiiia destructor, notes 698 

Apoplexy, parturient, of cows, Ark 249 

symptoms and treat- 
ment 67 

A])paratus— 

drying 110,185 


sun scald, Mum 137, 410 

twig borer, notes, N . .T 697 

Apples, bitter pit 695 

rot, It. 1 874 

Va 38 

blue mold, K.1 874 

brown rot, R. I 874 

cold storage 504 

dried, notes 127 

packing and shipping 404 

varieties, Mich 215,304 

Oreg 84 

cots as cordons 771 

culture 771 

in England 806 



INDEX OF BtTBJECT3< 


1019 


Page. I 


▲prioota, priming 604 

ahot hole fungus 788 

Teras eontaminana on 617 

varieties, ^ch 214 

Aquatic fungi, new 371 

insects, natural history 231 

plants, buoyancy of seed 218 

Arabinoso as atTected by nitric a<'id 271, 557 

Aroehis hyyogceay notes 188, 081 

Aralia eordata, notes 687 ' 

Araucaria eunninghamiiy notes 776 

Ai'boreal flora of J ava 278 

Arbor vitttJ, notes, Wash 134 

Arctium lappa^ notes 38 

Argemone 7iiexicana, notes 407 

Argon and helium 90 

as a thermonietricul substance 95 

determination 364 

in atmospheric and respired air . 17, 570, 661 
vegetable and animal substances 19 

ultrogj'n, aud plants 19 

synthoHis and analysis 185 

Arizona Station, bulletins 132, 411 

notes 106,260,814 j 

University, notes 260 | 

Arkansas Station, bullet ins 41, ^ 

97, 117, 1 21, 123, 249, 251, 2,52, 290, 992 

Army worm, notes, 593 

Mass. Hatch 141 

Mich 967 

N. C 581 

U.S.D.A 312 

Aroma in rum, production 809 

Arrack production 279 

Arrowroots, cultivation and manufacture . 131 

Arsenate of soda ainl acetate of lead for elm 

leaf beetle 59r. 

Arsenic, determination 652 

Araeni<*al washes, preparation and use 593 

Arseuites for gyiisy moth, Mass, Hatch ... 146 

t<*nt caterpillar. Mass. Hatch . 146 

tobacco, Ky 882 

Artemisia abrotanntn toholskiamnn , notes . . 135 

Artesian wat er, analyses, S. Dak 288 

of (Queensland 290 

South Dakota 287 

Artb'hoke, Jerusalem, culture experiments, 

Ark 121 


tubers, contents and grow'th ... 188 , 


Asbestos air-bath 


463 I 


Aaeoehyia pin, notes, 


on peas 


311 i 


Asens formation in yenst 95 

nuclear division and s]>otc formation. 748 

Ash analysis of orango trees 600 

sugar 257 


in glucose simps aud grapo sugar — 91 

mountain, notes, Wash 134 

trees, notes, Wash 134 

Ashes, analyses, Conn. State 109, 195 

Ky 835 

Me 835 

Mass. Hatch 2j4, 670 

Mass. State 294 


Pago. 

Ashes, analyses, K. H 110, 111 

K.J 669,940 

11.1 294,380,767,854 

Vt 196 

coal, analyses, Mass. State 294 

cottoii-hull, analyses, Mass. State . . . 294 

limekiln, analyses, Mass. State 294 

swill, analyses, Mass. State 294 

A aimin a triloba, notes 505 

Asia accipitrinue, notPH 471 

Asparagin In nutrition of xdants 655 

roots of Nelumho nnriffra . . . 468 

Asparagus heotle, notes 881 

Ohio 697 

culture 503,770 

fertilizer exxieriruents, N. J 687 

lly, notes 881 

forcing 687,770 

salt for 684 

varieties, La 405 

Mich 215 

A spergillua /w m igaltts. resistance of sxtores . 279 

orgztp, fungus of Japanese saki 

brewing 20 

notes 659 

teenfn, iiot(‘8 928 

Aiitbodplia trabuti, notes 792 

Aajtidioim cphcuH, notes 881 

aurantii, notes, A nz 411 

mincWur, notes 514 

comatoekiyJioivH 881 

ficua, notes 881 

fu rheai, notes 881 

hartii on y n\\\ rooin 413 

howardit, notes, ('olo 143 

jvglans-regicp, notes, IT. S 1). A 514 

nerii, notes 790 

n sp., notes 617 

pemicio^n#, identity 698 

notes 790,882 

Ariz 411 

Can 593 

Conn. State .. 314 

Del 230 

Md 42, 147 

K.H 143 

N V . State . . 147 

1\S.D. A... 514 

ulmi, notes 881 

uriv, notes, Md 147 

Assimilation, functional 523 

As-sociatioii— - 

Aiiiericun Fon^stry, meoting 508 

British Botanical, meeting 370 

British, for the Advanceiiiont of Sci- 
ence 271,341 

Forestry, of Minnesota 777 


of American Agricultural Colleges and 

Bxi>erimcnt Stations, convention 109, 
433,632 


G^erman Agricultural Kxperimout 

Stations, convention 12 

German Naturalists and Physicians, 

convention 364 

Ofilcial Agricultural Chemists, con- , 
tion 263 
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As 80 oiatiozi*~Con tinued. 

of Swiss Analytical Chemists, conTen* 

tion 746 

AiUroiiha codim, notes 513 

AitragalmerassioarpuH, notes 181 

AHreptonema longiapora, parasitic on 0am- 

mams loeusta 44 

A stroleeanium bamhusce, notes 585 

Atmosphere, argon in 17, 661 

carhonie-acid gas in, F. S. • 

B. A 846 

composition 17 

Lj drogen and methane in — 280 

upper, ph} aical phenomena 661, 931 
Atmospheric ammonia, altaorption by hydro 

chloric acid 661 

electricity, methods and iu- 

Htrumexits, U. S. B. A 283 

electricity, recent investiga- 
tions, U. S. B. A 282 

moisture, eondeusation, F. S. 

B. A 20 

nitrogen, assimilation or 

ganismfl in tlio soil 278 

Atlas meal, analyses, Hass State 336 

digestibility, Mass. State ... . 317 

Atriplex leptooarpa, notes, U. S. I). A 947 

semibaccata, notes, F. S. B. A 947 

Atfa (CEcodoma) cephaloteu, notes 594 

Aulacaspxs roses, notes, Arii^ 411 

texensis on Sophora secundijtora 792 

AuUcophara hilar is, notes 792 

Aurora in South Carolina and Kentucky, 

F. S. B. A 845 

Australian fungi, new species 748 

Avenafatua, notes, F. S B. A 135 

mortoniana, notes 748 

Awulcss bromo grass, culture experi- 
ments— 

Wyo 2«9 

notes, Tex 116 

Babcock test, Conn. State 254, 256 

in oreanieries, Hass. State 338 

vs. space system lor cream- 
eries 67 

Baby foods, analyses 708 

Bacilli, axes and planes 278 

tubercle, detection 67 

in milk 95 

human milk. 95 

Jiacillus arnylobacter on potatoes 311 

anthracis clavi/ormis, uoiefi 20 

eoli communis, spore formation 929 

ramosus, biology 658 

tracheiphilus on cucurbits 311 

tuberculosis in milk, staining 660 

typhi murium for destruction of 

mice 842 

vascularum, notes 513 

Baoillus, nitrate-destroying 929 

of hog-cholera group in pigeons, 

F. S. B. A 525 

Bacon exports, Banish 812 

Bacteria, acetic acid — 20 

anatirobic 279 


Page, 


Bacteria, and their toxins, r^ation. * 658 

as atieoted by dootrioity 828 

light 19,85 

classification 026 

coloration 279 

oontont of oow dung as affected 

by food 942 

dairy products, Conn. 

, Storrs 620 

cultures for ripening cream.. 68, 71, 253 
cultures for ripening cream, Conn. 

Storrs 621,622 

cultures for ripening cream, Iier- 

metic sealing 660 

cultiires for ripening creanj, tests, 

Can 023 

excretion through milk glands. . . 71 

for destroying mice 929 

floresceut, biologj 879 

ga8-]irnducing 659 

in British baked bread 793 

feeding stiifis, determination.. 518 

manure, physiological rdh^ 279 

milk 629,991 

F. S. B. A 429 

products of sugar manufacture 71 

sugar production 530 

in version of sucrose by 365 

iiuestigatioUH 279 

isolation 19 

4 sol for suppressing 280 

uiorpliology 928 

of barnyard manure 292 

contagious diseases of animals 

as ttiiected by acids 618 

tubercles of legumes 19,467,760 

sputa and cryptogjuuic flora of 

the mouth 278 

on grain 658 

pat hogenic, in living plant tissues 928 

Iteptonidug 669 

of cows’ milk 278 

physiology 929 

])roducts, nature and manufacture 928 

reduction of nitratt's by 920 

phenomena 929 

review of works on 658 

role in nature 658 

sporos, resistance to tem]>erature 

and moisture 659 

Bacterial cells, structure 659 

colonies, formation 659 

diseases, notes 141 

of animals 618 

beets 591 

potato(^s 963 

flora of foremilk 174 

as related to 
cheese infla- 
tion 628,991 

gnmmosis of grapes 513,965 

life in Thames water X9 

prodnots in the separation of 

species 279 

toxins a« affeotod bv fdeictrifiitv.. iMfi 
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Bacteriologioal exatnination of air 658 

♦ water . 23, 99, 376 

laboratory guide 278 

inetho<l8 and work 179 

researchea, air-tight vesaelB 

for 279 

prart ical resulta 928 

Baoterlologiat, report, N. H 141 

Bacteriology— 

abatrarte of articles 19, 95, 27H, 657, 926 

and chemistry of curdled milk 806 

elonientory 95 

in blitter making, IT. S. D. A 429 

rheese making, IT. S. 1). A 429 

dairying 338, 806, 80 K 

TT.S.D.A 428 

relation to food 279 

of rhfcse 338 

dextran 647 

foremilk 528 

gastric ferment 95 

soft cheeses 338 

St. Petersburg milk 71 

progrt^ssin 95 

Bacterium chamcei, notes 67 

gelatinonum iioti's 591 

Baeterinni, false, notes 563 

Bagwonn, notes 617 

K . J 696 

Baird's gopher, notes, U S D. A 20 

Baking der, aiial.v ses. Muss. State. — 294, 330 
qualities of r.V' from different 

sou fees 155 

tests of wheat Hour 518 

Balance, speeifle gravity, for ti-stiiig mother 
lieots 364 


I 

I 


Bamboo seed, analysis 92 j 

Bamlioos, culture in England 960 

floM'cring 92 

for ornamcntiil gardening .. .. 688 

Banana disease, salt lor 39 

lea ves, rate of gro w 1 li 925 

meal 155 

Bananas and plantains, uses 585 

olossifleatiou and niltiire 404 

manures for 217 

Banded mosquito of Bengal, notes 594 


pumpkin beetle, notes 797 


Bare fallow 


938 


Barium chlorid for colic 712 

in sugar making 529 

edect on plants 467 

Bark beetle, fruit, N. J 697 

]>each. Conn. State 230 

borer, peach, Can 593 

louse, applo tree 790 

elm, Me 880 

Kev 878 

oyster shell, Ark 42 

K, J 696 

IJ. S. D. A 514 

Wis 692 

scurfy 790 

notes, tJ. S. P. A 514 

tea 593 


Bark weevil, oak. Me 880 

Barks, astringent, of India 719 

Barley, analyses, Conn . Storrs 614 

Mass. State 296 

S.C 336 

TT.S.D.A 306 

and wheat, germination 872 

vs. wheat for pigs, Can . . 609 

color as affected by time of cutting, 

* Md 295 

cross fertilization 274 

culture experiments 496, 497, 964 

Colo 122 

in E n g 1 a n d , 
TT.S.D.A... 380 

Danish vs. Kiissian. for pigs 245 

deterioration in mailing valno. 209 

diastase of 927 

fertiliser experiments 209 

Can 579 

La 397 

for brewing 72, 496. 764, 954 

forage 299 

irrigation 496 

meal, analyses, Mass. State 336 

non assimilation of free nitrogen , 372 

plant, chemistry 468, 757 

jireparat ion of seed 31 

proteids of, Conn. State 231 

Bussian, analyses 491 

scalding at different dates, Can 116 

Minn . 119,398 
dex>ths, Minn. 119,398 

stunt, treatment 787, 789 

variation 31 

varieties 121,209,496 

Can 579,580,681,670 

(’olo 120 

Minn 121,396 

Mont 869 

Wyo 210 

v$, com for pigs 244, 523 

mangol-wurzels and carrots for 

pigs 243 

oil cakes for pigs 243 

wheat, profit in growing. Md 298 

Barnyard grass, notes. Can 384 

Mass. Ilateh 121 

Barnyard manure. (See also Manure.) 

analyses. Mass. Stale 294 

as affected by bacteria 279 

com posit ion and effeoti veuesa 292 

fertilizing value 198,571 

for oats, Ind 117 

influence on soil moisture, Wis 566 

in moor culture 198 

loss of nitrogen in 198, 490, 755 

preservation and care 25, 292, 490, 756, 853 

residual effect on com, Ind 113 

rOle of bacteria in 292 

v». fertilizers 578 

N.J 670 

green manuring for white mustard . . 292 

nitrate of soda 25 

Barometer, substitute for, 17. S. D. A 845 
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Barometers for prediction of night frosts. . 475 

temperature corrections 475 

Barometric pressure, factors affecting 475 

Baaidiomyoetea, sexual reproduction 371 

Bat guano ash, onaly sea, Tex 366 

Bathurst bur, notes 38 

Bean aiithracnose, artificial cultures 225 

perennial 31 

root louse, notes, Ky 877 

weevil, four-spotted, notes, Ala. Col- 
lege 43 

notes, Ala. College 43 

Beans, acclimatization 217 

bush, varieties, Mich 302 

culture 217,584,867 

ill California 504 

fertilizer experiments 307,581 

French, notes 654 

forcing 504,687 

inHCcla afifecting 699 

on soil treat ed with carbon bisulpb id 32 

varieties, Arli 124 

Can 671 

Colo 125 

Ky 213 

La 405 

Midi 302 

Oreg 35 

Tex 685 

VV. Va 213 

Bedding, excelsior and straw for 579 

Bee cellars, \ entilation 517 

keeping 791 

Beech, American, notes 135 

bis lory and culture 960 

leaf gall mite 793 

rust 774 

Beechnut oil 719 

Beef, eompositioii as nffccted by breed, Mo. . 327 

fat, analyses 708 

in lard, detection 558, 6.52 

scrap, analyses, N. H Ill 

Beehives, construction 880 

Bee keeping for tlie farmer and fruit grower 594 

in Cyprus 594 

liussia 315 j 

Beer, alcohol in 463 

examination 463 | 

fluoriu in 402 | 

iieatrulization agents in .' 461 

salicylic acid in 18 

worts, amorphous compounds 72 

Bees and bee worms, N. C 581 

desirable strains 315 

drones, notes 517 

enemies 315 

feeding experimenlH, Colo 143 

ex true ted honey , Mich 966 

foul brood, Mich 966 

new, of genus Pordita 146 

nesting habits 699 

part hogenosi sin 146 

prevention of swarming, Mich 900 

protection 315 

winter feeding, Mich 967 
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Boos wintering 880 

Colo 143 

Mich 967 

K. r. Cornell 401 

Bees wax, separation of free acid 17 

Beet. (See al»o Sugar Beet, etc. ) 

diffusion residue, feeding value 804 

disease, study 787 

harvesting machine 631 

leaves, analyses 765 

Nev 891 

nematodes, amnioiiiacal liq uor for 225 

rots, biological relaiioifbhips 225 

sickness, prevention 39 

sugar and cane sugar, comparison 257 

maanfaciureiii Sweden 993 

molasses, feeding 701 

Beetle, brown grain, notes, Ala. (’ollege. .. 43 

corn sap, notes, Ain. College 43 

grain, notes, Ala. College 43 

red grain, notes, Ala. (\)llege 43 

Beets, ana1y.ses, Mass. State 386 

as affected Chile saltpeter 198 

bacterial disease 591 

eodporativo cxperinienls, Tenii 30 

determination ot mineral and organJe 

acids in 557 

determination of sugar in 567 

fertilizer evyieri meat s 579 

loss of sugar in 300 

weight in storing 490 

phosphate of ])otush for 670 

sugar content 955 

as related to ( oni])osi- 

tfou of se(>d bulls 218 

varieties 579 

Ark 124 

La 4U5 

Mieh 302 

W.Ta 213 

Wyo 203 

Begonia disease, tobacco for 513 

rust, rtowers of sulphur for 311 

Begonias, winter flowering 586 

Jfenini'cua eeHfera, notes 308 

Benzin, effect on niicroorganisnis 660 

Bermuda grass, notes, A rk 296 

Tex 116 

Beta, culture experiments 397 

Jietvla alba, notes. Wash 134 

papyri/era, notes 94 

Bibliography of American economic ento- 
mology, IT. S. I). A 147 

North American dipterol- 

ogy 699 

In the teaching of chemistry . 270 

Big head of horses, Fla 64 

Bililnigs, corn, Miss 878 

Biological Survey, Division, If. S. D. A. 

(See Ornithology and Mammalogy, Divi- 
sion, U. S. 1). A.) 

Biologist, report, N. J 709 

Biology and climate 19 

of floroscont bacteria 279 

geophilous plants 838 
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Biology of plantti with undergronncl ahootK. 94 

polleo * 838 

text'buoka 04,842 

Birt'h leaves, fungUM (liHoasw 774 

white, notes, Wash 134 

Birches, hybrid 135 

Bird calendar 471 

hoe, new spec-ios 968 

Birds Hud tlie weather, I’. S 1). A 474 

di8i)er8ul of seeds by 680 

of Michigan, bihliograph> , Mich ... 471 

useful, destruction and protection 471 

M ild, lu’oteotion 471 

usehiland injurious, V. S 1». .V . 470 

Bitter pit of apples 695 

rot of apploH, notes, 11. 1 H7t 

Va 3H 

grtti)es, <Ju 709 

Bituminous coal hhIu'h, sinahscH, Mass. 

Hatch 670 

Black knot and peach > cllov s, Ohio law . 37 

of jilums and <*herrios, (Jan 311 

wild cherr\ , notes . 875 

Dcmutophorn vreatur im. . 311 

rot and mildew , prevent i(ui 502 

of gra]»eH 300,605,065 

Can 691 

Oa 769 

ill Prance 311 

tnuitineiit 39,312,592,788 H76 

winter forms 061 

sweet potatoes, 're\ 681 

scale, California, notes, Anz 411 

spot of iieaclies, T. S. I) A 766 

weevil, notes, Mias K78 

Blackberries, culture 960 

N Y. Cornell 501 

varieties, liid J28 

La 405 

Md 129 

Mass. Hatch 130 

Mich 214 

N. Y. (Joniell 502 

N Y State 34,502 

Oreg 34 

J ‘a 955 

Blight, cane, of currants, N •! 691 

lire, of np)>lea and pears, Conn. 

State 218 

h'a f, of grai»e«, G a 769 

oats, N.fl 690 

pears, Jl. 1 875 

pota toes, Mieh 964 

atrawborries, Del 767 

. N.J 691 

tomatoes, K. tf 692 

of lilies 592 

pen<ibti8, Del 786 

pears, treatment 140 

])otatoes 311 

Can 311 

Conn. State 219 

N. ir 140 

Wis 589 

Blights of Myrtacein 39 
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Ifucopterus, notes 968 

Me 880 

Miss 878 

Ohio 697 

Blood. (Sfic also Dried blood.) 

serum cultures, isolation of bacteria 19 

for treatment of erysiiielous 

atrcctious 526 

Bloodwood, notes 839 

Bloody urine in cattle 987 

Blue grass, analyses, N. JI 155 

Canadian, notes, Can - - . 384 

Kentucky, notes, Ark 296 

Can 384 

Texas, notes, Tex 116 

lupine, enlturc experinumts, Mass 

Stat.* 295 

for green manuring and for 

food 31 

mold of api>lcs, notes, 7i. 1 874 

Bliieherric.s, varieties, Mieh 214 

Joint, (Canadian, notes, Can 38t 

lilunua halftaiDi/i’rft, nott's 774 

Bocage, varielii's. La 405 

Ihvhmeria Hivcity uot<*s 9,54 

Ihnhng, I'tVect on the allmnimoids of c«>vs's’ 

milk 895 

Bokhara elover. {Ser algo Swwd ehuer } 

anal,\ses, Mass. State 296 

o ulture experiment h, rk 296 

Mass State 295 

Tex 115 

Boll worm. (See Com ■worm ) 

Bomb calorimeter, new' form, ('oun Storrs. 599 

Bombycid catei'iiillais 700 

Hovihijx viori, notes 880 

Bone, analyses. (Jonii. Stati 195 

Gn Ill 

La ....... .... -- ........ 8a4 

Mass Hatch 294,670 

Mass. State 294 

Mich 380 

N.ll Ill 

K.J r»68.940 

K. 1 757 

S. C 295 

W.Va 112,295 

as a fertilizer, N C .581 

meal, agricultural value 293,939 

available idiosplmric acid in . 293. 826 
citrate soluble ]>ho.sphorie acid 

In 293 

preparation on the farm 670 

scrap, analyses, N. IT Ill 

Boneblack, dissolved, nnalysi's 608 

Conn. State.. 195 

Mass, Slate.. 294 

N.li Ill 

li. 1 854 

Bookkeeping, farm 259 

Bookworms, notes 882 

Borax for standardizing normal acid 745 

Bordeaiu mixture - 

age of 812 

an d London p iirple for apple so4ib, Del . . . 786 
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Bordeaux znixture—Oontiiiued. 

and I^ondou purple for etriped cucumber 

beetle, Tex 685 

Paris green ae a fungicide, Mo 310 

for apple pests, Mich . 805 

apple scab, K. Y. 

Cornell 879 

oankerworms, R. 1. 126 

oodlingmotli, N. H . 224 

codling moth, N . Y. 

Cornell 879 

codling moth, R. I. 126 

‘ ‘ Rubin ’ ’ for grape diseases 876 

as a fungicide 965 

effect (m Pveeinia coronata 225 

Spirogym loiigatuft 225 

ferrocyaiiid tost for 312 

for ap]de scab, X. H 224 

anthracuose of raspberries, Can.. 404,694 
Minn.. 137 

authracnose of raspberries, N. Y. 

State 38 

fruit rot of plums, X. Y. Cornell .. 138 

fungns diseases of ornamental 

plants, X.J 602 

leaf blight of strawberries, Del .... 767 

spot of cherries, Iowa 787 

plums, X Y . Cornell ... 138 

peach blight and rot, Del 786 

pear scab. Conn. Statx< 220 

X. H 223 

R. T 125 

potato blight 406 

(’an 311 

Minn 136 

X. H 140 

Wis 589 

spot d isease of currants, Iowa 787 

preparation 788, 965 

and use, Mass. Hatch 140 

Mich 231 


Borer, coffee 146 

crown, notes, Ark 42 

dat'hcaded, notes, Ark 42 

bonny tree 146 

locust, notes 413 

peach, notes. Ark 42 

pill, of peaches, U S. D. A 766 

l>otatQ stalk, nof-cs, X.J 41 

root, of peaches, U. S. D. A 766 

ronnd hoaded apple tree, notes. Ark . 42 

stalk, notes, Miss 879 

N. T. State 144 

Boric acid as a preservative for butter 808 

distribution 043 

for decomposition of silicates. . . 552 

in milk, determination 745 

Boron, determination 364 

Botanical investigations, nonlocal condi- 
tions in 179 

work of J . Vesque 370 

the U. 8. Government . . 95 

Botanist, report, Ind 812 

Ky 900 

Me 876 


Botanist, report, Mich M4 

Mont 094 

X. C 166 

N. J 680 

Ohio 667,720 

Wis 686 

Botany, abstracts of articles 18, 

92, 186, 273, 366, 463, 558, 653, 746, 835, 922 

anatomical and physiological 95 

lis related to herbaria 94, 188 

compendium of 840 

Division, IT. S. D. A, . 370, 465, 657, 751, 779 

elementary, text- book 924 

In Germany, progre.ss in 94 

of Yakutat Bay, Alaska, IT. S. J). A 751 

systematic and economic 179 

handbook 19 

text-book 19 

Bottiies, notes 44,231,316 

Ky 877 

Bottom grass, Colorado, notes, Tex 116 

ButryHs douglanaii^ notes 224 

V u Iga riu, notes 141 

Boutcloua jvnn/olia, notes 396 

Bovine rabies, notes, Muss. Hatch 66 

tuberculosis, suppression and pre- 
vention, TT. S. D. A 526 

Box elder on the plain.s 774 

timber, yellow, durability 960 

Braehyiryjm aehatimu, notes 593 

Brain fever, infectious, in horses 712 

Bran and ground Miieat vs. oats for horses, 

X. Dak 802 

short 8 vs. onts for horses, X. Dak. 802 

cotton-seed, anal^'ses, Mass. State. . . . 336 

wheat, analyses, Mass. State 330 

S. C 336 

Brandy, examination 184 

Brassica spp., S{H>tting of seed 767 

Bread, as affected by digestive tiuids 836 

bacteria in 783 

beetle, notes 413,700 

brown 63 

determination of ergot in 425, 523 

distribution of nitrogenous and min- 
eral matter in 793 

flavor 794 

dry baked 803 

making, text-lmok 890 

molding 423 

monograph on 803 

skim milk, digestibility 794 

studies 616 

Breed, eft'ect on composition of beef, Mo. . . 327 

tests of cattle, Mo ; 324, 3p7 

milch cows 337 

X. Y. State.. 46,46.47 

poultry, Can 613 

turkeys, R. 1 425 

Breeding cattle 155 

in Belgium * 61 

cultivated plants 847 

Breeds of cattle, Shorthorn and Hereford. . 837 

Brewers’ grains, analyses, X.J 702 

cake, analyses 708 
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Brewery refuse, analyses, Mass. Hatch 204 

Brewing, barley for 72 

Bridges, timber trestle, tJ. S. 1). A 869 

Brie cheese, manufacture 256 

British Ikitunicol Association, meeting 370 

India, fauna of 20 

Broad beans, culture 584 

Broccoli, varieties. La 405 

Brume grass, awnless, culture experi- 
ments, Ark 290 

Colo 120, 122 

Wyo 209 

Tex 116 

rust of 224 

Bro7U elia ttylventrUy notes 954 

Brcimelisds, germination 188 

Brumin, heat value of oils iind fats 6r>2 

in organic eonipounds, detection ... 18 

Broneliitia, infectious 712 

AMjriiiinous, Ark 249 

Broom corn, culture exjieriments. Ark 121 

Colo . 120, 122 

varleticH, Wyo 210 

Brown bread 63 

durra, culture experiments, Wyo . . 209 

grain beet l<s notes, Ala. College 43 

oj sters, coloration 20 

rot of apples, notes, K. I 874 

pears, K.J 691 

potatoes, notes, Minn 130 

Brownian 1110 ^ omen t 277 

Bnichutt 4-mat uJatn, notes, Ala. College .... 43 

ohteclus, not-es, A la. College 43 

juri, notes 700 

Ala. College 43 

Brulle met hod for margarin 272 

Brunissiire, recent observations 221 

Brussels sprouts, varieties 405 

Bryohia pratennit, notes, Colo 143 

Mich 967 

prtmi i f ) notes 700 

ri6i«, notes 811 

Bvchloc dactyloideg, notes 371 

Buckwheat, analyses, Ner 891 

TT. S. I). A 396 

cult ure experiiuouts, Hass. 

Stale 295 

digestibility 796 

flour, analyses, Mass. State 336 

Japanese, culture experiments, 

Mass. KStato 29.5 

silver-hull, culture experi- 
ments, Mass. State 295 

varieties, Colo 120 

Bud grafting, directions for 505 

worm, notes, M iss 201 

H 143 

of tobacco, Ky 881 

Budding grapes 308,309 

Bufiblo beetle, notes, Mo 880 

U.S.D.A 312 

bur, notes, H.J 689 

Tr.S.I).A 185 

grass, flowering of 871 

pea, culture 181 
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Bulb farming in the Southwest 688 

Bulletin, station, mission, IT. S. 1>. A 433 

Bunsen burner, new 821 

Bur clover, notes, Ark 206 

grass, small, notes 839 

Bturdock, giant, notes 38 

Burgundy mixture as a fungicide 39 

Burner for sodium light 18 

Burnet, analyses, N. 11 155 

Burnt lime and marl as fertilizers 670 

as a fertilizer 573 

Bush beans, varieties, Ky 213 

La 405 

Mich 302 

W. I'a 213 

Butter, abnormal, N.ll 156 

adult orat ion C50 

calorimeter test 558 

detection 255,649 

analyses 272 

Idaho 463 

Kj •. 835 

Me 897 

N. H 161 

S.r 336 

analysis, refractometer in 273 

Jleichert-Meip.sl method. . 18 

and cheese, fraudulent, S. C 256 

making, S C 250 

nutritive value 992 

margarin, refrartomoter for 272 

Australian, analyses 839 

as affected by food 248 

N. H 155 

bacteriology 992 

examination, viBcoslmetric method' 255 

exhibitions, Danish 626 

I'xports, Danish 812 

Finnish 812 

extractors, tests 714 

fat, analyses 708 

v§, 8v>aro sy.stem for creameries 

Conn. Storrs 625 

fatty acids in 273 

from whey, N. T. Cornell 69 

in\ estigations 17 

making, bacteriology, F. S. D. A 429 

In England and Doiiinai k . . 808 

notes, Dak 71 

Nonnandj 717 

package, new 897 

preservatives 808 

production, comparison of breeds 

for, X. r. State 4^ 

in Italy 256 

proflts,N. Y. State .... 423 

winter, Miiiu 4^ 

refractometer 273 

salting 839 

substitutes, exam inatiou 917 

Swedish, water content 895 

V8, margarin, nuiritl ve value 708 

water content 157,894 

yield of Holstein-Friesiau herds 023 

Buttercup, analyses, X.H 105 


s 
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I*aga 


Bultej*tl ieti autl motha, British and European 609 

diuiorpIiiHUi 791 

iiotcH 617 

cabbage, notes, N. Y. State 144 

Butteriiy piipu', anatomy and iihysiologj . . 44 

Buttermilk, utilizathm 399 

Butyric acid fcriiieu tation 71 

By-products of corn 883 

Cabbage aphis, notes, N. Y, State 144 

bug, harlequin, Ark 42 

N. T. State 144 

r.S.B.A 314 

hiiltcrtiii'H, notes, N, Y. State ... 144 

remedies, hi . Y. State. . 144 

eluliroot 141 

cnreiilio, notes, Ohio 697 

motli, notes 316 

treatinont 147 

pioneu, notes, N. Y. State 144 

jdusia, notes, N. Y. State 144 

imported, notes, Aik 42 

plulella, notes, h*. Y. State 144 

root maggot, noten 700 

treatment, N.J 41 

Cabbages, <‘nltnie experiments, < ’<»lo 120 

K.Dak... 33 

r exi»eriineuts 203,200 

\arieties, Aik 124 

(’olo 125 

La 405 

M<1 129 

Mich 302 

Tex 6br> 

W. V.i 213 

Oaeu^ia arijyrospila, notes, (’olo 143 

rogaci'anay not< s, "Me 880 

hcmiferaua, notes, Colo 143 , 

Cacti as fodder plants 708 

of lowiT ('’alifornia, lu'W' siieeies 564 

Cactus and Me8<‘mhriantheraum, role of 

starch in 277 

fnut , annlysea, Tex 366 

plant, aiial.\ sea, Tex 366 

Cactvu opimtta, chemieal analysis 687 

(’ad<dle, notes, IT, S. 1) A 515 

Cmmi a n Hen n, notes, Can 401 

Caflein in tea, determination 557, 652. 921 

Calamagrostia canaOensu, notes, Can 384 

r/moanV, notes, Ala 'College 43 

r.SD.A 515 

onfzn , notes, Ala. College 43 

Miss 878 

IJ.S.D.A 615 

Culciuiii earbid and acetylene 90 

<*yanato u s a fm ti 1 i zer 490 

hydroxid. eti'eet on glneose 741 

oxalate in seed coats of Umbellif- 

ene 94 

phosphate in plant s 467 

Calibration, aiiparatns for 91 

Calico works refuse, analyses, M ass. State . . 394 

Ctdifomia Station, notes 633 

bulletins 136, 568, 766, 985 

California stinkwcod, notes 4tt7 

Calocoris/tUvoinacida tuft^ notes 792 


P^e. 

Calorimeter, Carpenter’s 569 

for testing butter and laril. . 668, 650 

Calves, feeding exiMsriments 837 

Mass. State ... . .321 

Minn 425 

\Vi« 614 

meat meal for 337 

peanut oil with sour milk for 64 

]K>isoning by cotton-seed meal 252 

ringworm 252,618 

skim milk for 425, 523 

Camelina sativa, notes, U. S. 1), A 135 

Camembert clieose, manufacture 256 

Camoinilo, Koman, note's 31 

(binada field i)ca8, culture experiments, 

Colo 120 

peas, notes. Mass. Haleb 121 

stations, puhlica lions 116, 

210, 252, 309, 311, 315, 384, 394, 403, 565, 
570 571, 573, 575, 570, 580, 581, 582, 585, 


586, 587, 588, 5s9, 592, 593, 603, 608, 609, 
613, 617. 623. 6'25, 630, 66 1, 670, 672, 075, 
676, 677. 687, 688, 694, 69.5, 696, 704, 705, 
708, 711, 713, 714. 715, 717, 718, 776, 777 


thistle, notes, N. J 689 

Canadian blue joint, notes. Can 384 

Cahaign , notes 299 

Caiiarj grass, luilt ure experiments, . . , 384 

Colo 120 

Candj , adult«‘ra()on 835 

Cano Idight of « urrants, K. .1 691 

.inioe, ]>uri6catioii, Ala. College 719 

sugar and h(*et sugar, eomparismi. . . . 257 

eitric aeidfrom 272 

1 nil lienee of lead prtu-ipitot o on 744 

in plants 468, 747 

reaction 740 

reversion through nucrodrgnn 

isms 279 

CaiiKerworm, fall, notes, Me 880 

spring, notes, AIi< h 967 

(jiinkerw onus, notes, Mims. Hatch 141 

N. II 126 

F. S. J). A 314 

treatment, h, Y. Cornell . 879 

ll.l 126 

Canning meats 890 

tomatoes and corn 36 

Cantaloupes, x arieties, M<1 129 

(’aoutchouc, culture in the Antilles 960 

notes 72 

C’liiMj Colony soils, nunlysis 487 

< ^apMv$ laniaHus feeding on aphides 596 

Carabidic, new genera and species 147 

Caragana arhorrscem, notes 135 

(’arbohjdrates — 

ammonia derivatives 645 

as atfected by dilutee alkalies 740 

glyoxylic acid B57 

assimilation by leaves 277 

oxidation 740 

physiology 804 

Carbon bisulphid— 

as a fertilizer 32,197 

au insecticide, Ala. College — 48 
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Page. 


Carbon l»i Hnliibiil —Con t i n uwl . 

an an hiaocticido, Ky B82 

N.J 41,696 

r.S.D.A 515 

effect on denitrifying orgonieniH of iiiii- 

uure 25 

exliauHted soils 98 

fungi nnd fennoiits 928 

for oibbagH root maggot, M” J 41 

gophers, F. S. 1). A 20 

wood<*hucks 029 

Carbon diox id— 

detenuinatiun 271, 6.')2 

effect on the protophism of living plant 

cells 8U9 

preciiiitation 271 

volumetric determination 921 

Ourbona('eous vs. nitrogenous rations for 

idgs, N. Y. (’oriiell 242 

Cnrbonic acid, formation in the burning <»r 

carbon ctmipouiula 921 

in air, effect <m temperature 

oft lie ground 929 

Cardoon, varu'tics, La 406 

CdKfuvs jti/cwu‘vp!nilug, Holes 38 

Co/’cr, n H)»., notes 563 

Carnation ani hracnosc . 141 

b‘af spot, nolcH 141 

rusi, experinnuits 695 

notes 141,311 

treutnicnt 695,788,789 

"N.Y (’ornell 102 

Carniitions, abnormal 788 

culture 309,506,586 

Carpcntei calori meter 559 

Carpel beetle. (-SVe Jbi Halo beetle ) 

C<tri»uus ('((rtilniiatta,mAm,'\VnHh 134 

(hirpiniiH lea\ es, relation to liexeiibeseiis .. 965 

Carpocapm. //owo/icHo, note's 2.51 

(y'aii .593 

splendnna in walnuts 699 

CarpopJnlunJalUjteniHS^ notes, Ala. College. 43 

Carixd moth, golden- washed, notes 231 

wild, notes, F. S. 1). A 13,5 

Carrots, aual> ses. Mass. State 290, 336 

fertili^er experiments 570 

(Jan 579 


i»age. 


Casiraiiou, se.rotal hernia of atalliuns due 

to 987 

Catalogue of (Joleoptera of North America, 

northern Asia, and Europe 44 

Maine plants, supplement . . . 278 

plants of northern Idaho, 

S. I>. A 465 

Mtui-tevant Preliniiean Libra- 
rj’-of the Missouri Eotanical 

Garden 926 

Catch crops for conserving nitrogen in soils. 682 

serrndella for 32 

whitii mustard and orimsoii clo- 
ver for, Mass. Hatch 121 

Catclifiies, notes — 690 

Mo 872 

Catechu and Katti 719 

Catorjiillar, apjde-tree tent, notes, Ark 42 

red-humped njiide tree, Mass 

Hatch 141 

tent, notes, N. H 126 

zebra. N. Y. State 144 

Caterpillars attai'kiug cocoa trees 146 

grea.se mix tiin'H tor 307 

on conifers 793 

f/f'/aeZZotna, notes, F. S. 1>. A . - . . 515 

Cattle and buffaloes of As-sam 64 

breed tests, Mo 324,337 

breeding 156 

in Belgium 64 

Hntisb, exports 532 

crossing w it h zebus 017 

deboriiirig, Tenn 155 

ergotism in 67 

fever, Southern, Fla 251 

Fribourg breed 155 

gastric fever in 712 

growth, nutrition, and juollt 523 

Guernsey, in Germany 891 

I luiJun breeds 891 

lameness, treatment 892 

of Finland 616 

])lague in A f riea 987 

jioisoviiiiffhy Lathy rus clyninw in .. 52C 

nitrate of potash, Kans 250 

soda, Mass. 

Hatch... 66 


varii'ties, A rU 124 

Can 579,580,581,676 

Colo 125 

Wyo 203 

rs. mangel- wuraols, iiutrit i ve value 209 

Casabunami, culture in Louisiana 308 

Oseiu in la<5tii' acid formation 338 

milk, deteruiiiiatioii 921 

relation to fat in milk, N. Y. State. . 159 

lactic fermentation 158 

Catttanea mtim as a honey plant 791 

Castor bean cake ns a 1‘ertilizer 490 

cultaro 867 

oil, pressing 719 

properties 257 

pomace, analysis. Conn. State 195 

for tobacco, (Jonn. State ... 208 

Castration, elongation of posterior mem- 
bers due to 693 


polled breeds 64 

potatoes for 64, 248, 616 

psoroptic mange 315 

raising in Norw ay 985 

red-spotted, of the lower llbine 616 

slaughter experiments 804 

ticks, treatment for 882 

tuberculosis lii 618 

wheat for 337 

< ’attlej a fly in Germany 880 

Caulitlowers, euliuro in England 684 

varieties, Ark 124 

La 405 

Me 867 

Md 129 

Mich 802 

Oreg 35 

W, Va 218 
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P*Be. 


Ckeidomyia atriciplit, notes . . . . 517 

avmcB, notes 315, 880 

dettruoiort notes 147 

N. J 514 

U. S. D. A 514 

Bp., on lindens 068 

Ceoidomyids, anatomy 600 

Oeoropia emperor moth, notes, Me 880 

Cedar apples, notes 605 

tannin in 17 

red, distribution in Kew Jersey 774 

Celery, onltnre expeximents, K. Bak 83 

K. Y. Cornell . 401 

Tex 686 

insects affeoting, Mich 068 

irrigation for 404 

oil, manufacture 770 

varieties, W. Va 218 

Cell constituents 563 

formation, mechanism 188 

membranes of seeds, dissolntioii dur- 
ing germination 18 

lienetration 372 

motion, studies 94 

nucleus, in development of fungi 406 

structure and character 748 

Cells and tissues, staining 750 

animal and vegetable, iron compounds 

in 408 

animal and vegetable, origin of color 

ing matter in 830 

bacterial, stnicture 659 

containing chlorophj II, respiration 

and assimilation 025 

disorganization phenomena 839 

of plants, mineral requirements 277 

Cellulose, cereal, constitution 921 

determination 553 

fermentation 650 

in sugar cane, determination 648 

solution by cytase 744 

enzyms 914 

studies 271 

Omangium abietis infecting conifers 513 

injuring pines 508 

Cenehrui tribuUyideSt notes, N. J 689 

Oentaurea caUitrapa, notes 38 

melitenKii, notes^ 38, 13G 

solBtituUii, notes 38 

Oentorhpnehtts ntdcicoUis^ notes 882 

Centrifugal skim milk for cheese 71 

Centrosomes and central spindles 630 

Oephaleuroi eoffem, parasitic on coffee 410 

GeratoeystU fimhriata , notes, Tex 684 

Gereoupora angulata, notes, Iowa 787 

coffeeicola affecting coffee seed- 
lings 39 

Gereosporella n ivea, notes 838 

Cerealine feed, analyses, N. J 702 

Cereals at World’s Columbian Exposition, 

analyses, XJ. S. B. A 306 

breeding 855 

continuous culture' 400 

cross fertilization 273 

culture in Algeria 580 


Page. 

** Ceres powder ” for grain smuts . 225, 700 

Oereus eumengei^ notes 564 

digueti, notes 564 

Charceat graminUt notes 831 

Chrttoinium marchiewn, notes 838 

Chcptophoma oleadana, notes 876 

Charbon bacillus, notes 20 

toxin, studies 526 

Cheese, analyses 708 

and butter as carriers of diseases.. 330 

factories 162 

ash analyses 620 

bac‘teriology 337,902 

Brie, manufacture 256 

Camembert, manufacture 256 

Cheddar, manufacture 808 

conditions of manufacture, N. Y. 

Stat-e 150 


curd inflation 528,001 

detection of margarin in 158 

examination 161 

factories, management , S. ( ’ 256 

factory washings, coniimsitiou 71 

fancy 330 

from centrifugal skim milk 71 

milk of diflerent animals, 

composition of lat ni 526 

Gorgonzola, manufacture 330 

greon composition, N. Y. State — 160 

Laguiolo, manufacture 339 

lard, analyses 630 

Lmibergor, manufacture 339 

loss of weight, N. Y. State 161 

making, bacteriology, U.S 1). A — 429 

cbomistiy 339 


and technob igy . 898 

experiments, Can . . . 715, 7 17 

S. C 338 

N.Y. State. 158 

loss in, N.Y. State 160 

niaxhine 630 

principles 256,330 

method of obtaining fat in 555 

mineral ingredients 157 

initcH, notes 281 

production, compai’ison of breeds 

lor, N. Y. State 47 

in Italy 266 

profits, N.Y. State.... 423 

ripening 330 

chemistry and bactoriob 

ogy *•* 

skipper, notes 701 

Stilton, manufacture 839 

sweet curd, manufacture, Minn 420 

yield, as affected by composition of 

milk, N.Y. State 161 

Ch 0 imatobiabrumat€t,tioteH 807 

Chemical and seed -control stations of 

Sweden, reports 658 

analysis for valuation of soils . . 100 

quantitative 864 

composition andmetaboUotraus> 
formations in plant and animal 
bodies 277 



INDEX OF SUBJECTS. 1029 


Pa^e 


CheHikMU oaatrol atati^as of Bweilia re- 
port# 198 218 717 

elemente claMilloaiioii 90 

inyesti{;»tioo<) Wifecooftin Station 
1882- 9J 559 

Society Aniixican 270 

Gbemist report Inil 812 

Kj 900 

Mu h 994 

Mont 994 

IS C IfS 

Ohio ”20 

Iw I 380 

S ( 340 

Pov 900 

CUemistiy abfitructHol aituks 12 

88 181 269 3fal 457 5 j 1 643 "J6 826 914 
a^i^u lilt oral 271 

inahtunl 2 '"! 

tt3Ltho<k 83) 

ami b«(. tt noIo^V f r hoeHo i ijk n 

mr 808 

ccon<>ni> ol food T S T) A 148 

tdbiioloi,^ ol<.h( ISO making 818 
biblioj^raphj i'O 

Dn ihion U S I) A 396 121 

histon 

111 daily lilt '’56 

mitiorai oi^aiiu md bi >1 »g:u al 
text book 4t2 

of albumoAO 7 17 

barl<\ "r 

clu<M( making U9 

ililoioph}!! 17 172«1‘< 

copper H lit fungu idts >92 

Cusiuti 40” 

t( odpK Hen ing 890 

glyiogenol fungi 6 I 

luhuuic and fungus mem 
brants 9.6 

nitrogtii 271 

nutrilioii '*21 

tiuiniu 5'’7 

xegetabli oils and butter 364 

orgauu mauual 364 

]>eru>dic law in 2'’0 | 

schools Ju Gnat Britain . 2"1 | 

Chemists Ahhoi latiou of Otlu iai Agricul ' 

tuial 263 

Assoc lation of S^^ iss Aual\ tic al 746 
Chemists tempendium 550 

( beximoyer, culture in California 585 , 

Oheriues infesting laicbes biology 594 

Cherries, blac k knot Can 311 i 

classification, X T Cornell 898 

c ult lire in Ntw York XY Cornell 399 
loaf spot Iowa 787 

preparation for market X Y Cor 
iiell 400 

Russian Mic h 305 

varieties Mich 214 

N Y Cornell . 400 

Oreg 34 

Clierry brandy, examination 530 

fruit mold ... 141 

9021 — 11 ^ 0. 12 3 


Page 

Chi rry Japanese winter . 504 

louse notes Conn State 230 

Moicllo as n bush tree 504 

sand for stcH ks Iowa 582 

trees witches brooms on 225 

CbcrMl varieties La 405 

Chess notes ( in 384 

Chestnuts grafting 405 

\aiicties Muh 215 

( hii ago germ feed analyses Mass State 336 
gluten meal aiiahses Mass Stati 336 
maircfcod analyses Mass State 336 
digestibilit} Mass 
State 317 

for milch couH Vt 072 

( hii k pea notes 954 

( Inckeu ♦ nte ntisand su ine fever . 805 

( hicorv f* rtili/e r i xpenments 209 

food c oust itucnts 803 

2 homa tilt tea nit on 964 

xanetirs 209 

T i 405 

M inter < tillnn 584 o85 

( hildren prej) nation i f milk f >r i {0 

( hile saltiH t( r on ]>ot itocs and bee ts 198 

China mters chissiiication of a ant tits 

\ "i ( ornell 21:) 

culture ]S T( ornell 215 

( hinc h hug mfe e tie n 314 

notes Me 880 

Minn 413 

M ms 878 

Ohio 697 

Ttun 877 

remedies ill .26 

( hinkipma \anetus Mich 215 

( hino \ ille > 3 xporirne nt Station dene np 
tien 165 

Ch\< na$pns amtneana notes 881 

a pxdutta notes *792 

futfumt M iUh 7tK) 

\ T 696 

1 S 1> V 514 

Jim foil! notes 790 

til i notes 593 

C hitin in mushioe ins 186 

bloriii m lilts diUimination 18 

©rganu i < uipi uiula di te etion 18 

iainA>>ttii deteiimiiution 486 

uniu detciminntion 550 

Vhlonta flait < im iietes 591 

CliIon)ph>ll chtmistr> 17 172 838 

iiiplints formation 275 

seeds aiiel geiminating 
plants 468 

new 11 agent for 840 

{trod action in eultnatod 
))luntH 465 

Chloroplatiuati H lUttnnmation 91 272 

( hloropff sp notes 881 

Chlorosis iion compounds for 225 411 

notes 513 

tieatment 89 965 

Chocolate tip moth notes 231 

Cholera hoc illi iKhavioi in milk , 158, 897 
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Cholera, hog — , 07 

ChondHllajuncea, note®, XJ. S. 1>. A 135 

CliroBosouie reduction in atiitnale and 

plaiilB 871 

' Ohrymnthvivm tegetum, anli analysis 506 

Chrysanthemums, crossing 405 

culture 687,688 

N. y. Cornell ... 216 

from seed 687 

grafting 688 

notes 506 

plant lice on 179 

varieties, N. Y. Cornell . . 216 

Chrytis shangaiensU, notes 882 

Chfygopa omlata^ notes, U. S. D. A 313 

ChryitophlycHs evilobiotaca, notes 875 

Cttrysopogoii parviJIoru», notes 689 

Churning cream at different stages of ripen- 
ing, Can 625 

experiments, S. C’ 338 

Cicada, periodical, N- J 697 

Cicada neptendeeim, notes 792 


N. d 697 

Cicer arietinum, notes 954 

Cicaia 7rtacida<a, poisoning Ironi. Iowa 588 

Cider, anal> ses 719 

apples, selection 504 

prevention <»f Idachcning 719 

vinegar, analyses, Idaho 463 

Cigar-case bearer, notes. Can 593 

TSr.Y Cornell 227 

Cineraria, c iilti vate<l, origin 132 

fly, notes 146.316 

Citric acid formation during oxidation oi 

sucrose 557 

from caue sugars . . 272, 


302. 365 


Citrus fruit s, composition 585 

culture in Sicily 404 

• fertiliz* rs for 582 

insects ullectiug 595 

Vladospoi ium carpnphiliun, ( 'onu. State . . . 220 

ho barium, notes 224 

Mo 875 

mbsessilcy notes 838 

Cladosporium, raorjihology and biolog;^ 371 

on ciu-umbers and gourds .. 964 

Clararia phyllophila, notes 748 

Olaxicept purpurrn, notes 39 

Claj% analyses, Tex .* 306 

industries of New Turk 258 


Climate and Healtb, Vol. I, U. S. 1). A . . , 472, 932 
influence on growth of fir fives . . . 508 

health, U. S.B. A.... 97 

relation to tree growth 962 

Climatology^ , topographical 845 | 

Cloud ]ihotographj , F. S. D. A. . . . 474 

roll, horizontal, F. S. I>. A. 474 

fTouds, relation to ruin tall 287 

Clover, alsiko. {See Alsike clover.) 

crimson. {See Crimson clover.) 

cultuie experiments 496 

fertili'/er experiments 579 

for orchards. 685 

hay, analyses, Ky 835 


Page. 

Clover, Japan, notes, Tex 116 

mite, notes, Colo 143 

Mich 987 

red. {See Red cdover.) 

seed, examination 871 

Can 688 

geniiiiiation 509 

impurities, Can 688 

perforation of seed <‘oats 872 

silage, preparation 396 

Clovers, eummou names, Mitdi 396 

Club root us aflfecied by lime 513 

notes 413 

of cabbage 141 

turnips 700, 785, 788 

studies 224 

r/ucaa arveam, notes 38 

X.J 689 

laneeolatus, notes, N. J 689 

(’oal ashes, analyses, Mass. State 294 

detenu mat ion of heat value 8il9 

dust as a fert ili/er 197 

(/Obalt, cfftM t on ]>lauts 467 

Coccidwp, new speeies, notes 44.517 

ot New Zi aland 315 

Coecids. gull making 968 

('oeeinellidie of dapan, catalogue 698 

(Vakchafer, remedies 968 

Russian 793 

Cocklebiir, dagger, notes, F. S. D. A 135 

Cockroaeh, breeding liabits 881 

Coekspur, notes 136 

Cocoa, eultixation 404,586 

ellet t on digestbm 971 

tices, caterpillars on H6 

roeoaimts, culture 405,586 

germination 872 

Cocoon of liomhyx mon, study 880 

Codex aliim f I taring aa^triaeug, i»rospcc1us. 016 

Codling moth a.s a nut flicder 099 

in Tasmania 881 

notes 231 

* Ark 42 

Can 316,593 

Colo •iia 

N. IF 126 

treatment 316 

Ky 882 

N. n 224 

N. Y. Cornell 879 

R.1 120 

trapping, Can 008 

Cod liver oil as food 701 

Coffee, analyses 708 

and cofleo plantations 616 

liorer, studies 146 

Vephalev rog coffeae on 410 

disease 695 

effect on digestion 971 

examination 599 

fa t, sugar, and tannin in 616 

fertilizing constituents 803 

food constituents 803 

poisoning by 616 

substitutes, analyses 509, 706 
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Oofltee MedlingA, leaf (llfteMA 39 

Ooke acreeningB for violet damping 6U6 

ColcbJciim, deotruction Oil 

Cold saponitlcBt ion 830 

Butnmer of 1816, 0. S. 1). A 845 

Htorage of frui t 308, 504, 505 

{JoUophora fieteherella, notes 908 

(’ail 593 

X.y.(JoniolL. 227 

Ooleoptera, Australian, noios 880 

found with ants 792 

of North America, northern 
Asia, ami Europe, cata- 
logue 44 

south v\oHt<*rn PcniiHylvawia 596 

CoUoptera longieorUy of the W oat ImlicH 792 

n. «p., notes 146 

Coleotpurium caealict, notes 466,787 

campanula^noU"^ 466,787 

r(»nc/ii-rtri>f»»i4ris, notes 406 

t'uphrmup, notes 787 

i/ttffa*, notes 406 

mvlampyri, notes 787 

petasitis, notes 406, 787 

aenfcioiiis, notes 466. 787 

AO uc/h, notes 787 


aimchiatmisia, notes, N. Y! 


Cornell 210 

auhalpintiin, notes 787 

fusaUaginiit^ note's 466,787 

Colic, barium ehlorid foi 712 


(’ollegei and station ofiicers, index to names. 


r,S. D,A. 


433 


Oollogos and schools, ngrienltural, in rnite'd 


States,IT.S.0. A 433 

Cotletotriehvm/afratum, note" 410 

Colocynth, notes 124 

Color in tanning inaterials 257 

Coloraelo bottom grass, notes. 'J e*x 116 

Ilemiptera 230 

potato be*etlo, mites. Ark 42 

Colorado Station, buUe*tius 230, 705, 898 

report 92, 


l*ago, 

ConifeTH, grafting 869 

infection by Cenanji nm abietia 513 

insects aflecting 882 

North American, notes 775,960 

trichomes 839 

('itnioaporiuin imtydis^notos 838 

Ooniothyrium melaaporum on sugar eane. . . 311 

Coniu ta maev latum, not es 779 

Connecticut State Station, Imlletius. . 109, 148, 314 

notes 260, 342 

report 182, 191, 195, 

198, 207, 208, 218, 229, 
231, 233, 254, 256, 258 

Storrs Station , bullet ins 145, 803 

notes . 166, 342, 995 
report.. .504,671,596, 
597, 599, 003, 605, 014, 
020, 021,622, 625, C31 

Conophallua lonpaku,iuaimane in 462 

i'onotraehelua nenuphar^note'*, 793 

(Jan 693 

(’oiiRiilar rept»rtH of Costa Kiea 340 

n S. I). A 433 

Contagious diseases of animals ns affected 

by acids 618 

domestic aiiimulH. 253 
iiiilaiumation of udder of cows. 618 
Convicts, ciuployinent in road hujlding. 


S. I) A 258 

(jookiug and dialeties 891 

text-book 890 

therimmietei 794 

soda, analyses, Mass. State 294 

Cooler, new form 921 

Coo{H‘rative creameries— 

ill Denmark 420 

Minnesota 429 

Vermont 162 

plans for J17 

CoiiperatiA e experiments— 

with beets, Tenn 30 

fertilizers, N. .T 958 

potniucs 862 


120, 122, 125, 132, 142, 165 
Coloring matter of animal and vegetable 


cells 839 I 

natural waters 463 

plants 7.50 

ot rusted flax 512 

Colors of flowers, alteratiou by cyanid 

fumes 506 I 

cliart 309 ^ 

natural waters, measurement 6.53 

Columbine leaf luimT, notes, Conn. State. , 229 ! 

Comfrey, prickly, analyses. Mass State . . . 296 

c 11 1 1 u r 0 e V poriments, 

Mass. State 295 

fertilizer exi>crinients. ... 209 

Compost, analyses, S. C 295 

Condimen ts, use and abuse 804 

Confections, determination of sugar in 656 

Conifers as iiffeoti^d by lime and magnesia. . 869 

caterpillars on 793 

diseases 875 

Europoan, notes 961 


Tenn 30 

wheat, Iml 304 

Cooperative seed tests, Ala. (_\>llege 682 

Copper acetate for peach blight and rot, 

Del 786 

Copper carbonate, auimouuu'al— * 

for leaf spot of cherries, low a. . 787 

preparation and use, Mass. 

Haleb 140 

preparation and use, Midi 231 

eomiMuimis — 

accumulation iii the soil .. 99, 189, 486 

as /'ungicides 225,271 

content of human food 425 

effect on animal organism 336 

ripening of grajie wood . - . 064 

in organic Hubstauces 864 

salt fungicides, chemistry 8$^ 

salts for grape diseases 695, 876 

methods of analysis 185 


solutions lor determination of 
sugars 185,272,365,558,738,799 
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Copp<*r Hulx>hat«, eifiBict on fenumitaiion uf 

grtti>eiuaat LO 

for anthiaouose of raop- 

borriufl, Mini) 137 

<lisoa»eB of grappa . . 502, 7KK 
fruit rot of plums, 

N. T. Cornell 138 

}K>t u t o diseases 307 

rusts of grain 876 

smut of grains 501 

heat, Minn . 1 10 

new luetlioda of appliea- 

tion 502 

preparation and use 965 

Mieh 231 

Coprimis, revision of genus 925 

Corn. (^Sfee nlBoMaizo.) , 

analyses, N. J . — 702 ' 

r.S.T). A 396 I 

Corn-and-eob meal, analyses. Conn. Storrs. . 61 1 

Me 835 

for pigs, Iowa 607 

Corn and eoru by-prodncls 883 

oat eliop aual^ ses. Mass. Slate 336 

w beat for hogs, Colo 122 

r*f Kafir corn for j>igH, 

Kans 800 

aphis, notes. Miss 879 

as human food 707 

a siluge eroj*, Mo 862 I 

billlmg, notes, Miss 878 

canning 36 

cobs, nnalv ses, X. J 702 

cooperative fertili zer e x ] >enmeu ts 764 

exi»erimentH, Ind 113 

cultivation to differenl dejdhs, Tiid 113 

Miss.. 200 I 

cultural implements, Ind 113 

culture exiieriments, Ark 121 

Colo 120 1 

Mass State 295 

dt'Gp ju». shallow cultivation 32 | 

(letasseling, Ca 043 , 

Mich 383 ' 

dry matter in, Conn. State 199 

fertilizer experinnmts, Ala. College 26 ' 

Can 579 ' 

C<mn. State 108 

(la 943 

Ind 113 

Ky 201 

La 383 I 

Mass. Hatch 121 

Mass. State . 291 

N.J 942 

Pa 943 

R. I 879 

Tex 114 

field exi>eriuieutB, Md 114 

Minn 113,396 | 

fodder, analyses, Xev 801 

food constituents, K. J 675 

for forage, varieties 31 

silage, varieties, Minn 149 

harvesting hy difibreiit methods, (la. . 944 


Pac^ 


Com hill 1 8. drill < ulture. Mass. Hatch. ... 191 

leaf miner, tiotea, Conn. State 229 

iiieiil, analyM^s, Conn. Storrs 614 

Me 815 

N. It 155 

fat of 17 

oats, and barley chop, analyses. Mass. 

State 336 

periods of growth, Ind 112 

plant, food value of difierent parts, 

Ga 944 

planting at diiTerent datt‘s, Ind 112 

III 945 

distances, ('an .. 072 

Ind.. 112 
Me . , 858 

rates, 111 945 

rate of growth, 111 945 

relatiNo yield of while and yellow vo- 

riet les, Miss 200 

rcKidinil efiTe^d ot barnyard maiiUTe, 

I mi 113 

fertilizers, Ga ... 944 

root woim, notes, Miss 878 

Ohio 697 

rotation, Ind j 113 

PA. couluiuous cro]>ping, 111 945 

salad, varieties, La 405 

sap beetli*, notes, Ala. College 43 

shredding machine, test, Ga 944 

silage {Sep Silage). 

smut, culture experiments 694 

note) 411 

soil prejiaration, Ind 11*1 

Miss 199 

stalks, analyses, Ga 944 

X. J 702 

stover, analyses, Conn. Storrs 614 

Ky 83r> 

Mass. State 296 

sweet, culture exx>eriment8, Colo 121) 

varieties, Ark 124 

La 4‘>5 

Mo 863 

Mich 832 

VV. \'a 21.1 

topping and stripping, M iss 200 

varieties, Ala. College 25 

Can 579,580,581 

Colo 120 

Ga 914 

111 945 

IiKl 764 

Miss 200 

Oreg 31.35 

'J’ex 114 

Wyo 210 

VM. barl«'y for pigs 244 

wheat for pigs <248, 524 

NT.CurneU 241 

weevil, notes, Ala. College 4S 

worm, notes. Mass. Hatch 141 

Miss 878 

remedies, Miss 201 

Cornell Tui versify, notes 342 
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Corrosive eublimato for iiotato scab, Can ... 311 

('on 11. I 

State 219 
IikI... 408 
Minn . 136 

AVIs 589 

Corsican pinci notes, Wash 134 

Corvus americanus, notes, T. S. D. A 840 

Corylu§ tubidoka, gall of 793 

CoHiuical relationa of the sun, tlio aurora, 
anil the terrestrial niaji^netic tlold, V. S. 

3). A 281 

CoiKsvt ligniptrda^ notes 700 

Cotton, aoreage, stal i.sties, T. S. D. A 259 

American, in India 954 

baling xnaebiuo 432 

crop of India, T. S. 1), A 73 

atatlsties, XT. S. B. A 164 

culture, Ga 954 

in Egypt R62 

dirt, analyhos, Mans. ITatth 294 

fertillaer experiments, Ala. College. 26 

La 384 

Tex 115 

hull ashes, anah scs. Conn. State . 109, 195 
MasH. TIat(b .. 294 

Mass. State .. . 294 

seed, aiialj ses, X. 11 155 

and eotton-aoed meal for jiigs, 

Ala. ('ollege 981 

1 1 M iirod nets, T '. S. I ). A . . . 985 

bnm, anal.> ses. Mass. State . . 336 

feed, analyses, X.,1 702 

ns a feeding stuff, X C .. 581 

f<ir mileb ('ovrM, Pn 98.5 

Tex 152 

fertilizing Viilue, X. C 704 

for farm aninials 33 T 

meal, analyses, Conn. Slate. . 109, 195 
Conn. Storrs . . 614 

Ga m 

La 854 

IVie 835 

Maas. Hatch .. 070 

Mass. State . 294, 336 

X H 1.55 

X. J 668,720 

S.O 294,295,336 

and bulls, digestibility, 

X.r 703 

for Iwief cat- 
tle. La. .. 413 

X.C... 703 

for cotton, Ala. College . . 26 

pigs, Kans 800 

tobacco, Conn. State . 208 

poisoning of calves by.. 252 

VH. corD-and-c(»b meal for 

' pigs, Iowa 607 

soja bean fur milch 
cows, Mass. Haleb 150 

oil and meal, statistics 719 

in lard, detection 273 

purification 719 

sulphur ia 864 


Page. 

Cotton-seed oil products, feeding, K. C! 581 

soil preparation, Tex 116 

statistics for 100 years, TT. 8. B. A . . . 289 

varieties, La 884 

Tex 116 

waste, analyses, Mass. State 294 

N.H Ill 

weevil, Mexican, in Texas, V. S. 

B A 312 

Conch grass, notes. Can 384 

Cow stalls, ventilation 797 

Coubane, poisoning from, Iowa 588 

Cowima leaves and vines, analyses 299 

vines, analyses. Conn. Storrs 614 

X.J 702 

Cowpeas. anal} ses, Mass State 295 

culture experiments, Aik 296 

for green manuring, X. J 668 

varieties, Tex 121 

Tows, abortion 617 

contagious inflammation of udder. . . 618 

malignant n-dema 805,987 

milch, alfafa for. X. Y. State 57 

breed tests 837 

X.Y. State 45,46,47 

buying and selling X. C 422 

ootton-seed feed IVir, Pa 985 

Tex 152 

meal va. soja bean 
for, Mass. Hatch 350 

dehorning, X. Bak 56 

digestion experiments, AVis . . . 614 

feeding and care, S f 256 

feeding experiments— 

Conn. Storrs 603 

Mass. State 320 

X. Y. State 57 

Pa 976 

At 972 

A\Tb 614 

fodder beets for 616 

herd record, X. Bak 64 

large r«. small buy rationa, 

Midi 887 

molassch for 425, 520, 701 

past me rt. pasture and grain 

for, X. Bak 62 

potatoiis for 337 

prairie bay for, Aliiin 425 

rape cake for 64 

rational feeding 237 

rations for 178 

Conn. Storrs 604 

sdeetiou 337 

and breeding, S. C . . . 266 

sesame cake for 708 

skim milk for 523,965 

‘ * slopping, ” Can 704 

sorghum bagasse for 61 

tallow for, X. Y. Cornell 236 

value as determined by milk 

test, X.C * 428 

milk fever 896 

parturien t apoplexy, Ark 249 

rupture, treatment 67 
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Cow's milk ckecse, oompositlon of fut in — 52G 

Crabiipples, American, varieties 887 

Crane fly, notes 147, 316, 882 

Cratopeomys casnnojjs, notes, V. S. I). A 20 

Cream and skim milk in centrifugal creaming 808 
churning at different stages of ripen- 

ing, Can 625 

determination of acidity 254 

pasteurization 68 

payment for 67 

Conn. Storrs 625 

Me 898 

Mass. State 338 

preservation for marke t , 3kle 992 

production, breeds for, N. T. State. . . 46 

profits from selling, N. Y. State 423 

raising at different Icmperaturcs, 

Can 714 

by ditr< rent niotli<Kls, Can . . 713 

length of lime r('quirod,Caii 714 

ripening liy bacteria 6h, 71, 253 

Conn. Storr'< 621, 622 
separator and butter extractor, ne^^ 717 

separators, teats 630 

N. 426 

Pa 992 

CreaiiioricH, Habc(Kk test in. Mass State . 3 8 

construction, oquipuicnt, and 

innnagemeiit 102 

coijperutive, at SI. Albans, Vt 102 

in lleiiiiiark 429 

Minnesota. ... 429 

plans for 717 

in Tlcrlin 256 

management, S. C 256 

Creamcrv' recoid. 1803-’94, Mass. State 335 

Creamoinet< r for delenniniiig fat in milk . . 339 

unreliability with jiastiMiri/cd 

milk 71, 255,558 

Or^pidodera eucumirlSy notes, X. H 315 

Cress, vurictit s. La i 405 

Cricket, notes 593 

Crimson clover- 

analyses 299 

Conn. Storrs 614 

K. J 702 

as a catch crop. "Miiss. TTati'li 121 

culture experiments, Kans 27 

Mass. State 295 

K.J 673 

Oreg 26 

for silage and hay, Ta 954 

4n Michigan 382 

notes, Ark 296 

N.C 581 

on soil treated with carbon biHiil]»liid . . 32 

Orioceriit asjtaragi\ notes, Ohio 697 

Crop and weather review, Minn 189 

service, N. Mex 21 

Iowa 22 

area, changes in, U. S. D. A 164 

correspondents, manual for,U. S. I). A . 73 

production as related to soils, S. 

A 476 


reports, TI. S. D. A . . 164, 250, 340, 433, 631, 812 


J»a«e. 

Cnip reports, Kiuropean, U, S. O, A ^3, 

164,340,433, 531,812 


of Denmark 840 

Crops and live stock of Ontario, statistics . . 813 

as affected by copper compounds 180 

cultivated, Improvemont 683 

i ly ury by weeds 1,16 

protection from crows, T. S. I). A 843 

root growth, %Vi8 - . . 5G8 

roiatiou 210 

lud 704 

La 898 

Minn 122,898 

K.T 396 

r.S.D.A 398 

in (icrmany 290 

(’roHH breeding, hogH, XT. S. D. A 798 

sheep 248 

fertili/.at ion of barley 274 

cereals 273 

tlowei ^ 1)> inswts ,564 

small fruits 274 

wlieat 273 

Crossing, results 179 

Crow bbu kbii ds and tlieir fimds, T". S. D. A. 409 
Crown bore>r. sttawlxTiy, notes, Ark. ... 42 

gall of p ‘{icliCH, V S D. \ 706 

Crons, food habits, T. S. I). .V 840 

Cruni]»ler leaf, notes, Aik 42 

Cr\ ptog.imie flora of the mouth 278 

('ryjifoltem un inon tro uzif / /, md es 595 

Vrytomt na jajfoniea, notes 869 

/II am sp., synopsis 925 

iiot(vtuu denticulata, woU'n 618 

(’ucumber aiitliracnose. treatment, N J . . . . G91 

beetle, striped, treatment, S Dak 403 
Tex 085 

flea beetle, notes, IsMl 315 

mildew , notes 413, 700 

Cucumbers, forcing 770 

xanetles, Aik 124 

La 405 

Mieh 302 

W. X’tt 213 

Cueumin myriocarptut, notes 690 

Cucurbits, wilting 311 

Cidex (ilhopU'tuSy notes 594 

Vvlindn^ n. sp., notes 699 

Culture media, apparatus for sterilizing .. GOO 

soja beans for 660 

of flax ill Austria 121 

meadows 081 

plants, pliysiology of root s;) stems. 04 

C’ultures of bacteria, tests, Can 623 

fungi 656 

N. T. Cornell 412 

microorganisms 19 

pure, of yeasts 278 

W'ith agar and blood serum 209 

CupressuH, revision of genus 961 

Cttprm us thyoides, n otes 774 

Cuprous oxid, method of weighing 558 

Curciilio, notes, Conn. State 230 

peat^h, notes, XT, S. I). A 766 

plum, notes, Ark 42 
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Curculia plttm, uotes, Gan 816,593 

N.H 126 

Currant cane blight, N. J 691 

lotiBo, liutes 231 

epot dlHeaee, Iowa 787 

Htoin girdlnr, notoH, Matis. Hatch . 141 

CttrraiitH, aualyHee 5H2 

Greciun, culture 405 

red and whito, culture 771 

Tarietiee, Tnd 128 

Md 120 

Mich 214 

CuBCUta, chcniiBtry of 407 

deHtructioii 511 

OuliculariKation and cutine IK 

Cutworms, climbing, notes, Midi 967 

notes, Ark 42 

Miss 878 

N, J 40,696 

remedies, X. J 40 

Wis 592 


Cyclones and iinlicydones 661 

Ci/lasfonnirariu/t, notes, Tex 684 

Cylindroapoi'inui notes, Iowa 7H7 

Cyllenf robhwr^ notes 413 

Cipi ipMcalicit, JioteB 595 

Cyitcnis, culture 5H4 

Cypripediuiiis as forcing plants 686 

Cyitopus randiduM, reproduction and fertili- 
zation 74K 

VyiUpora cdaMtnna, lUitt'B 838 

gh'diturhet, notes 838 

Dactylopiu8 ccrifei us, notes 594 

n. apM notes 517 

sola u i, not es, ( 'ol(» 143 

Dadbdils, notes 869 

Dagger eoi klebnr, notes, X\ S. 1>. A 135 

moth, smeared, notes, Ark 42 

Pahlia culture 868 

Dairies, construction 900 

ill Fram e, management 255 

Dairy apparatus, tests, N. (’ 426 

bacteriology 806.808 

r.S.I),A 428 

cat tie, cripphi dis<*ase 805 

Danish 708 

Indian 98t5 

Swell isli 980 

cooperative, in Belgium 256 

courses, importance to the veterina- 
rian 512 , 

factories in New Zealand 162 ‘ 

farms, rotation for, N. J 680 

herd, formal ion and niamigoment, U. 

S. D. A 523 

record, Can 708 

Ladelund 523 

Mich 885 

Minn 420 

Mo 829 

N.C 629 

N. Dak 64 

herds, regulations for 526 

husbandry, swine in 523 


industry' in Denmark 71,425 


Page. 

Dalrj^ industry in Holland * — 71 

Schleswig-Holstein 71 

institution at Proskaii, report 339 

management 528 

prodiiets, methods of nnnly.sis 268 

nuinberof bttctcriainjConn 

Stores 620 

salts, tests, Iowa 626 

station at Fribourg, bacteriological 

investigation 838 

tests, conversion factor 177 

traveling, in Canada 718 

Dairying, abstracts of articles 67.156, 

253, 337, 420, 526, 618, 712, 806, 893, 987 

in Australia 9J2 

Denmark 255, 339, 898, 992 

Holla ml 339 

India 992 

North Germany 339 

Till ted Slates 992 

WiHConsm 986 

in\ cnUgatioiis, Wis 629 

profits of 339 

l>air\ man, report. S C 337,340 

Daisy, o\eye anal^S ses, N. 11 155 

IhUberyia sist^oo, notes 870 

Damping off fungus, notes 141 

N. Y. ('ornell. .. 220 

Damson mite, notes 413, 700 

Danish agricultural exports and imports, 

1894 ’95 993 

Danthonia parntif-noU'^B 748 

Darmstadt Experiment Stutioii 3 

Dasynntra kief<ri, notes 792 

Date, culture in Antigua 868 

palm scale, notes, Ariz 411 

Datura stramonUnn ^ notes 38 

Daucus carota^ notes, P. S. I). A 135 

Dauphin chestnut, uot*'S 6< 

Death tick, notes 231 

Deeiduous trees and shrubs of Jajiaii 8 J9 

Dehorning cattle, notes, Term 155 

niildi co\^s, N. Dak 56 

Delaware College, notes 995 

Station, bulletins 44. 230, 720,761,766.785 

DeLaral 8»‘panitor, tests, N. C 426 

Delpliiiiiurn, monograpb 18 

Drmatunn pulluhtns, notes 224 

iiiorplmlogv ami biology 371 

DematopJtora nrcatrix, notes 61K5, 965 

Ga 703 

on black ])epper 311 

Di'udroleiie as an insecticide, N. J 515 

Dtndryphivm curtipes, notes 838 

Department of Agriculture, se lent i tie work, 

r.S.D.A 433 

Dermestes vulpinue, notes 792 

Descending wunn winds, I*. S. D. A 474 

Dotasstdiug of corn, Ga 943 

Mich 383 

Devonian bacteria, studies 928 

Dewberry, cnltivation 585 

Dewberries, varieties, Ind 128 

La 466 

N.r. State 34.502 
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Dt^x tran , bavteriologj of 647 

Dt*xtro8C\ birotatlun 557 

dtfterminatidu 91,658 

in awt‘©t M’ineH 91 

inultirotation 045 

Diabrotica 12-jmnctata, notes, Miss 201, 878 

lonjicornis, nottH, Ohio 097 

vitatta, notes 968 

Tex 085 

Diahrotloa, origin and development of Kortli 

A meruian species 009 , 

JXa9piu clalenith, notes 517 

lanatus, notes, U. S. I). A 514 i 

roscp, notes, N. JT 696 j 

Diastase, chemical nature 1H2 ' 

effect on starch 279, 89:{ 

in broken vines 20 

of barley 927 

Dicranura BciTeting caustu* potash 517 

Dictionary of horticulture and gartlening 3oi) 

Dietaries, standards, Conn Storrs 596 

studies, Conn. Storrs 5JW1 

Dietar^s oxjieriiuetil with Hoiuotoso 890 

Digest ihility — 

ns affected by combinations of fm>d. Me 884 
of American feeding stuff's, Muss. Stat** 336 

Atlas meal, Ma'-s State 317 . 

beets 63 ' 

bread iniulo itb skim milk 794 1 

buckwheat 790 ‘ 

cotton Mccil meal and hulls, N. r 703 

English ha.\ , Mass. State 317 


gluten feed, Mass. Slate 317 

meal, Mass. State 317 

hay of vetch U'ld oats, Maas State . 317 

maize feed, Mass State 317 


new ])roeess liusi ed meal, Mass. State 317 

oat htiaw and w lu'.it ehalf 149 

and wheat eliatf 154 

peanut feed, Mass Mate 317 

pentosans 336 

^lass State 318 

potatoes, Minn 971 j 

pumpk ill -se. d cake 796 , 

rye meal, Mass. State 317 i 

80, )a bean meal ^fass. State 317 

sterilized milk 161 ^ 

wheat, Minn 425 

winter*wheat bran, Muss. State 317 ' 

Digestible nutrients oaten )»y sheep on wide 


Digasilon, in plants 4167 

oftrebalose ,834 

Digestive ferment of KeimathM 696 

fluids, detaotion of laotie acid in . 468 

offbet on broml 336 

liquids, snlphiHsyaimtes in 248 

Diinor}>h ism of butterflies 690,791 

Bhopalocern in N atnl 517 

seasonal 278 

Dittscorea puatamala, notes. La 405 

Diphtheria in fowls, investigations, D. 8. 

DA 524 

poiiltr.^ , treatment 618 

T>iplodia inqttiuans^ notes 838 

IhploKiit pprivora, notes 791 

N. n 143 

N.J 097 

Uliarum, notes 882 

DiplotaTiM harjjfiri, notes, M ich 1)68 

Dipping vat for shoep 862 

Ih'jhsarufsifhffStntt, uotoa.'S J 680 

Dipt era of ( 'aliforniii, notes 146 

Colorado and Kexv Mexico, list . . . 45 

Dirt'ctor, report, Ariz 258 

Colo 166 

(Jonn. Storrs 031 

• Idaho 258 

Ind 812 

Ky 900 

La 268,432 

Me 900 

Md 72,161 

Mas'* State 340 

Mieh 994 

Mis';* 258 

Mont 994 

E. 11 105 

N.J 720 

N, Dak 258 

Ohio 720 

Oreg 259 

Ta 900,994 

K. I 432,900 

S.C 3i0 

S. Dak 73 

Tenn 259 

Tex 900 

Vtah 259 

Va 340 

Wash 259 


and narrow rations, Conn. Storrs 606 

Digestion, artitieial, by pepsin 553 

as affected by alcohol 971 


mustard and pep 


wi.s cn 

Discomycetes, stud.o^ 748 

I>i' rorphora celinde, notc'i 86! 

1 Mseases of agricultural plants 695 


IM^r 148 

tea, cofl'oe, and 
cocoa 971 

Digestion ex])eriment8 — 

maintenance rations for 178 

with horst'S 610 

milch cows, Wis 614 

‘pigs, Minn 975 

»beei) 133, 79 ® 

Conu SVtorrs 597 

Mass. State 316 


imintHlH in Great Britain and 


Ireland 712 

domestic animals 253 

Fla 65 

economic plants 683 

plants, al»straots of articles 88, 

3 36,218,360,406,51 1,569,690,780,872,862 
plants, oansea and ptovention . . 141 

InDenmaHc 226 

Gentmny 89 

paraaltio 695 
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DIfteasea of tn»ott texM>ook 512 

DiMiufectioii of «tabl«»« etc; — 8U6 

BletllUtion tube for uUrogen determination C5:t 

IHstomum hepatkium^ note^t, Fla 252 

Blnmal marcli of relntive Immidif y ;i7.1 

osciliaiioii and ndat i ve humid ity . . 475 

Doassania notee 278 

X>olen*s paluttrii, ootoe 090 

Dulichos bijionutt noiea 9r»4 

Bomeetic animale— 

c’OQtagioae diHeaHes 253 

heredity 04 

hygiene in niUk prod lud ion 804 

Doryphora §a»imfra«, tiolea 776 

BoiiglaM i)r. cMiltiin'o exfierimeuiH 774 

noiOH 770 ! 

Downy niihh'W of grapes 788, 965 

Can 091 

(ia 769 

Dragon iiieM, notes 55)6 

Drainage water, loHH of nit no nitrogen in.. 9J 

watera of ciiltnutoil soils 99 

Draining for prolit. 530 

Dried apploa, notes 127 

hoot cliipH as stcM-k food 522 

hloml, analyeea, Conn. State 109, 195 

N.H in 

N. J 068, 940 

K I 854 

atulisties of )ir<Nltiction 101 

Drill eulture in forestry 870 

sowing 210 

Drilling rs broadeasting fertilizers. Muss. 
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ISarth worms, notes 695 

iSehinooaetui penimula*, indes 561 

Kchocerus maxUh'v,,^ notes, U. S. D, A . ... 516 

Keouoniio feed, analyses, IS. J 702 

history of Virginia in the soven- 

teoiith eentury 055 

plunU, diseases 592 

Kdilde and poisonous mushrooms 217 

Kilitorial notes 1, 

75, 107, 261, 262, 043, 405, 535, G03, 723 
Kdiicntion and research in agrioullureiuthe 

r nitc d States, V. S. 1). A 631 

Kel worms on legumes 876 

roses, t reatmen t 635 

figg'hatehing experiments 889 

Kggplunts, fon ing, N. Y. ComeU 401 

varieties, Ark 124 

Colo 125 

La 4)5 

W.Vtt 213 

Eggs, cooling, effect on iiumher hatching.. 155 
hens, loss of weight during incuba- 
tion, Can 613 

penetration by typhoid bacilli. 524 

of insects 517 

produced by different Inreeds of hens, 

La 432 

Egjptiuin'lover, eulture 383 

varieties 383 

Electric light, effect on plants 559 

plienomena, oliservutions 475 

Electrical and dust storm in Okluhoiua, I'. 

S. DA 474 


Hatch 121 

snuill grains, ('an 672 

Droftvra rotundifolia, physiolog.N 656 

Drought, control of 570 

effwt on l»lantM 564 

in culture of small fruits .505 

of 1845 ill uorthoiuOhlo, U. S. I). A. 845 

1893 570 

Droughts ill the ^Mississippi Valley. V. S. 

DA 845 

Dry matter iu peat, detenniuation 554 

sugar products, estimation . 744 

sucrose, etc., in molasses and 

musso cuitec, 741 

norther in Nevada, 1^ S. D. A 474 

nort hors of Caltfor nia. V. 8. 1). A 474 

rot of potatot's 788,875 

rs. wet food for pigs, Can 707 

Drying apparatus 92, 110, 185 

fruit 888 

oveu , desfription, N. H 90 

Duck fattening industry at Alosburg 425 

Duclaux's method for volatile fatty acids . . 460 
Durra, brown, culture experiments, VTyo. . . 209 

Dustings, analyses, K. H Ill 

Dmthica hromoidfS, notes 209 

Sarthair currents, re.sistaue^ 475 

Barth nut, Peanut.) 

BartliQuakes of September 1, U, S. D. A ... 845 
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tions 84 
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as a raoti> c power for the farm 72 

utmospbei ic, « ffect on plant growth. . . . 749 

U S. 1). A 282, 283 

effect oil plant growth 188 

haeteria 928 

baeterial h>xius 928 

plants 925 

for plows 631 

iu ugricultiire 809 

Electro-culture, experiments 579 

iu llelgmin 35 

Elm hark louse, imisirted, Mass, liatch . 141 

notes. Me 880 

Nev 878 

leaf beetle, imported, notes, U, S. 1). A . 313 

notes, X. J 006 

treatment 5SK> 

Conn. State ... . 3U 
Conn. Storrs — 145 

tribes, notes, Wash 134 

winged, notes 870 

Emheilding small ohjocts 750 

Enibrjm and grain, relation 188 

Endive, fertilizer experiments 601 

varieties, La 405 

Endocarditis, iiioonlatiou for 252 

ilndamyees magnvsni, notes 876 

Energ^v of living pmtoplasm 666 

Engineering Education, Society for tine Pro- 
motion of 841 

theoretical v$. practical 174 
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142 
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879 
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147 

Hieb 

984 
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Ohio 

697,729 
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141 , 226, 312, 411, 514. ,592, (596, 789. 877, 965 
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inalt 057 
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Ephestia 59.5,783 

D.A 515 

Epidemics spread by wiiida .and rains, V S. 

D.A 845 

Epidermic cells of in.secta 315 

Epilaehna iSS punctata, notes 792 

Epiphytes, extratropical 748 

Epitrix parvula, notes 594 

Epizootic abortion 712 

lymphangitis in horses 712 

Ergot in Hour and bnaid, detenuinution . 42.5, .52:( 

of MoUnia ctenilea 224 

Ergotism in cattle, cause, symptom.^, and 
treatiiumt 07 


pRjce. 


Euaaue^ra anHopa, notes, Hess. Hatch 142 

Evaporation as atfeeted by temperature, 

Mich 874 

studies 576 

Evergreen poplar in Paris 775 

Evergreen’s and slinibs, notes, Wash 138 

grafting 505 

Evolution of cultivated plants C57 

Kxobasidia, cult mes 787 

Excelsior waste and straw a.s litter 73 

ami straw for bedding 570 

Evoaseiieeii*, recent in vest igat ions 276 

Exoascie, ]»arasitio 656 

Ex'^ascuit deformang, notes 51:] 

IJxomalop,^ig golani, notes 594 

Experiment station- 

umllaboratories of Hawaii 746 

scitoul for dairying at Kleiuhof- 

Tapiuu 718 

at D.irmstadt 3,631 

Halle 165,364 

Po.seu 631 

tor tiav eiiitnre in Austria 230 

notes . 74, 166, 260, 434, 5:]:$, 632, 721, 814, 90), 995 

u ork. limitutions 435 

permanent elements in 174 

Hjiee.iilization C33 

Experiment .stations— 

bulletins 433 

loiiperution with farmers’ organiza- 
tions, IT. S. D. A 433 

of the ITnitcd States 1 

establislinieut in Holland 2.59 

tlflice, r.S. 1). A U8, 

372, 380, 385, :W7, 390 398, 415, 428, 432 iXl 

work ol, U. S. 1>. A 4.t:J 

Extraction apparatus 18.272,273,360.653 

Eiu ulty meetings, IT. S 1) A 4:13 

Fuffng /(’t t injinmy note's 135 

Fall < ankerworm, note's, Mn.ss. Hatch 141 

webworm, iiote.H, N. H 126 

Fallow, hart' 938 

FHlb»wing in Europe 848 

Farina, anal \ se'-, MtiHH State 336 

Farm ouitnals, cottiui seed for 337 

leetling 522 


Ericaccce sp., tannin in 

Erhcanipact>rasi, notes, Mich 

Eiiococcvs 11 . sp , note's 

Erodinyt eientarium. notes 

Erosion by wate'r, poxver of soils to re-sist. . 

Erifiunnm oricutak, notes, Can 

Erysiplieie, jieritlu'eia of 

Espalier ap]de culture 

grape culture 

Esparcet, diseases 

Bthnodiotanic gardens 

Etli no-botany, purposes of 

Eucalyptus corymbosa, notes 

maculata, notes 

EticalypiuB timber, studies 

Enonymus scale in Japan 

Euphoria com be*etle, notes, Hiss 

Euphoria lepulchralis notes, Miss 

Eurotia lanata, notes, U. S. D. A 


993 Mass. State' 837 

215 ■ potatoes 6.3, ,337 

517 in Denmark, statistics 812 

511 the Fuited States, statis- 

486 tms,r.S.D.A 73 

588 ' molasses for 522 

838 bookki'epiug 259 

867 crtips, cost of growing, Can 210 

.505 impb'ments, te sts 432 

39 mauHgfiment in England 341 

56,3 Farmers and metoorology, U. S. D, A 474 

750 1 forestry for, F.S. D.A 508 

839 veterinary materia medica for — 620 

955 , Farmers* bulletins, U. S. D. A 135, 

961 ' 880,409,429,430,766,955,909.985 

881 I institutes 635 

879 meetings. Can 567 

879 Farming by dli!er€ lit methods, effoot on for- 

947 I taity of the soil, Minn. 476 
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Fat, absorption 336 

and starnli in nutrition 336 

content of milk as relate<l to cfieese. . . S30 

examinatiou 273 

with refractoineter 916 

globules in milk 255 

in animal organs, determination 425 

bnttor, detertiiiuatiou 918 

substitutes, dett^niiinutioii . 918 

clieese, examination 555 

roffee 616 

meat, estimation 919 

removal by inecliaiiicjil nioatm 919 j 

milk as aflected by food 979 . 

(’an 705 1 


determination 161. 462, 807. 920 j 

Conn. Stabi . 254,256 j 
paHtenri7.(^ milk, detenuinat ion ... 71. | 

2.55,556 I 

seeds of Xfphfliurn lappareum 557 

sterilized milk, separation .... 17 ; 

of oUeese frojii diti'eront animals 526 


milk, variation O.'H) j 

volatile aeids 618 

raneid, in eoimuer< ial feeding sf nil’s .. 519 

relation to casein lii milk, X. Y. State. 159 ! 

stock kIiow ill Perlin, slaugbtcjr evperi- . 

ments 155 

Fat'iaib'il sheep, origin 617 j 

Fats, analyses 257 i 

and oils, iodiu numluT 460 j 

determination of elilorin in 18 

feeding to mibdi con s. N . H 150 

foreign, detection in Imtter 649 

in tuberculo.'<iM bacilli 928 

luethodH of analysis 556, 558 

of food 17 

Fatty acids, determination 91 

ill butter, detennination 

feeding Stulls 

oxidation 

seiianit ion 

volatile, determiuut ion .. 

substances, analysis 

Fauna of iiritish India 

Feeding and management of poultry 
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cotton-Hoed products, X. (’ 

Feeding experiments— 

at Rutbamsted, England, U. »S. 1>. A . . . . 
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length of periods in 

with beef cattle, La 

bees, Colo 

calves 

Mass. State 

Mimi 

Wis 

hens, Can 

X.Y. State 

horses 

X.Dak 801 
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Feeding ex fieriments— Continued. 
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milch cows 237 
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Mass, natch 150 
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Mich 887 

X.H 150,155 
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Pa 976 

Vt 972 

Tex 152 

Win 614 
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Mo 980 
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lYasli 798 

Wis 615 
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Wis 615 
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Iowa 599 

Kans 600 

Md 977 
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.. 836 

aualvsos 

17 
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.. 614 

Mass. State 

.. 330 

Minn 

.. 425 

Xev 

.. 891 

x.n 

.. 155 

X.J 

.. 702 

S.C 

336 

Wis 

.. 614 

baeteria and mold spores in 

518 

efl'oct on organism 

.. 835 

fatty acids in 

.. 973 

investigations, W is 

.. 614 

laws regarding 

380,573 

methods of analy sis 

.. 267 

nitrogen in 

6» 

preparation 

425 


N. C 702 

'3 Oreg 236 

97*3 j Wis 614 

91,5.57 j Feeding farm animals 522 

652 , Mass. State 337 

186,460 17. S. 1). A 415 


20 

249 
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581 

415 
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413 
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337 
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425 
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experiments with 257 
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soluble, in alcoholic solutioiis- . , 659 
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essential elements, Minn 477 
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Minn 476 


restoration 753 

Fertilization and reproduetion of Cy topua 
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of fruits, experiments, Oreg.. 34 

Cioudeniarea* 94 

the orange, U. S, T) A 509 

Fertilizer onalysis— 

explanation of terms, Ky 491 

N,C 111,112,854 

N F. State 572 

Vt 196 

methods 261 

F(Ttilizer coiiti’ul in European countries . . . 942 

German}' J98 

Louisiana 854 

Massachusetts 294 

North Garolina 111,258 

Kussia 491 

Fertilizer experiments — 

as related to soil analysis 752 

cooperative 575, 577, 581, 764 


Conn. StoiTs 671 

111 951 

in Cap© Colony 122 

European eountries 168, 854, 942 

Great Untuiu 678 

of IbeGennun Agrienltural Society... 757 

asparagus, N. J 687 

barley 209 

Can 579 

La 397 
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Conn. State 198 

(la 943 

lud 118 

ICy 201 

La 883 

Mass. Hatch 121 

Mass. Slate 291 

N.J 942 

Pa 943 

K.I 379 

Tex 115 
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La 384 

Tex 115 

endive 694 

liax 2)9,579 

garden crops, Mas**. State 302 

grass, Mass. Hatch 121 

Pa 1)43 

hemp, Ky 2)1 

hops 867 

kohl rtiiii 504 

maize 862 

mangel wurzels 32 

Can 579 

marsh lands 491 

meadows 31,32 12«,497,579 

Mass. State 299 

oats 32,575,579 

Can 579 

Ind 117 

Ky 769 

La 397 

Mass. Hatch 121 

Mass. State '> 291 

N.J 642 

Pa 943 

orchard fruits. Mass. State 306 

parsnips 576 

pastures 31, 290 

peach trees, N, J 686 

peas 867 

Can 576 

pineapples, Fla 214 

potatoes 203, 209, 210, 307, 576, 657, 681 

Can 676 

Ga 860 

Ky 201 

Mass. Hatch 121 

Mich 655 

N.J 642 

N.T, State 761 

prickly oomfrey 969 

rye 82,200,676 

N.J 942 
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Fertilizers, analyses, Mich 

.. 589 

OB ocarlot ruiMiorn 


X. 11 

109, 111 

soja beans, Ma«H. State 

298 

X.J 

068,940 

Btrawberriea 

307 

X.Y. State 111,752,853 

Md 

128 

X. 0 111,112.204,854 

sugar beets 

.... 122,209 

HI 204,7.77,854,041 

Can 

.579 

s, c 

.. 205 


390 

Vt 

112J196 

Swedish turnips 

32 

W^ Va 

112,205 

sweet potatoes, N, d 

082 

and feeding stiitrs art, 180.3 . . . 

.. 380 

tobaceo 

.576 

irrigation 

.. 631 

Conn. Slate 

. . . 207. 208 

the ferments of the soil . . 

489 

Ky 

201 


490, 941 

La 

-’9 

Mass. Hatch . 

.. 121 

Pa 

.... 702,047 

availability of organic nitrogen 

tomatoes, X. .T 

. . . - 6H3 

in, ronn. Slate 

191 

turnips 

2 iO, 577, 57f) 

cooperative c‘X|Hrjrnents, N. J 

958 

Can 

.579 

olieet on absorptiN o power of 

wheal 

108 

soils 

.. 938 

('an 

.770 

burning quality of 

X.J . ... 

042 


ns 0.71 

Pa 

. - . 043 

germination of gar- 

Tex 

... no 

deii peas, Ark . . 

123 

Va 

.... 300 

plant grow'th, Vt . 

196 

winter rve 

. . 2il7 

nitrogi u content 

of 

wheat 

.770 

sugar beet, lea ^eH. 955 

Fertiliser iiiduHtrj’, pnigwaa in ... . 

... 25 

sugar caue, La — 

678 

• Htatisties, X. J . . 

068 

ftjr citrus fruits 

. . 582 

law’s Ill 

401, .57.3, 7.77 


.. 121 

</Onn. State 

10.7 

fraud in 

. . 25 

Me 

Ill 

Me 

.. Ill 

‘ Mass. State 

204 

freight rates, X. C 

111,112 

Mich 

380 

home mixing 

111,380 

N.H 

109 

Conn. State — 

.. 185 

X.J 

C6H . 

(i.i 

.. Ill 

X. Y. State 

.... 111,572 1 

La 

.. 854 

X.<' 

111,112,854 1 

Ma.ss Hatch... 

294, 670 

H. 0 

205 I 

Mass. State 

. . 264 

Vt 

112 1 

Mich 

. . 380 

requirement.^— 

I 

X U 

111 

of arulde soils 

064 ' 

X.T 

608, 040 

chry sail t hem uniB — 

583 ! 

X C 

.. .581 

cultivated plant.s — 

664 1 

IM- 204,380,757 

854, 941 

orchards 

771 * 

S.C 

.. 295 

tomatoes 

409 1 

Vt 

196 

trade in Onnorth'nt 

.... 100,10.7 ' 

'V. Va 

112,295 

Indiana 

106 

in garden culture 

.. 504 

Maryland 

204 

moor eultiire 

.. 757 

Massaclntsetts 

294 , 

the riiited Kingdom .. . 

. 57.3 

Xew’ JTc^rsev 

... 668.040 * 

uiapoctiou 106,401,757 

Xew’ York 

Ill , 

('onn. State 

105 

Khodo Island 

204 

Ky 

.. 401 

South Carolina 

295 , 

La 

.. 854 

Fertilizers, abstracts of articles 

.... 23,100. ' 

Me 

111,940 

191, m 377, 487, 571,604, 

753. 849, 038 ' 

Md 

.. 294 

alkaline salts in 

272 ! 

Muss. Hatch 

.. 670 

analyses 17.196,401,757 | 

Mass. State 

.. 294 

Conn. State 

... 109,195 

Mieh 

380,491 

Ga 

111 

X. J 

668, 040 



... 491,854 

X. Y. State 

111,572 

La 


X.d 

294.854 

Me 

... 111,040 

11.1 294,854,941 

"Md 

294 

S.C 

295 

Mass, Hatch 

... 294,670 

Tt 

xt% m 

Mass. State .... 

294 

W.Va 

.. 295. 
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potaaaic 853 , 
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fttatUtica 100, 101, 111, 197, 198 
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Conn. State 109 195 
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Ky 491 
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Md 294 
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Maaa. State 294 


Mich 380 I 

K. fT 668, 940 < 
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S. C 295 
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Poppeladorf, Germany 581 

in Great Britain 578 
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wheat 581 

Field Vi. pot experiments 75 

Fig, Indian, cbemicnl anal> sis 687 

Figs, variotiea, La 405 

Mich 215 

Fllbeita, varieties, Mich 215 

Fir, Douglas, culture experimentM 774 

mite, notes, Conn. State 210 

Scotch, for ornamental ]>lunting 868 

seedlings, insect injury 775 

seeds, harvesting 508 

trees, intluence of eliiiinte on growtli 508 

Laehnui sp. on 908 

planting 061 

Fire blast of hops, notes 902 

blight of ax>ple8, Conn. State 218 

pears, Conn. State 218 

Firs as atlecttsl by Hiilphurous acid 775 

growth 774 

red w ood of 901 

Fish crow, examination of Htomnehs 812 

culture ill France 337, 524 


Fertilizing constituents remoYtxl from the 

soil by fruH trees, N. V. Cornell 956 

Fertilizing eonstit ueuts, selection by plants 835 

Fescue grass, lloolter’s, notes 955 

meadow. {See Meadow fescue.) 

sheep, notes, Can 384 

tall, notes, Ark 296 

Fever epidemic at Worthing in 1893 23 

Fiber bearing plants of Florida 954 

Fibers, course through wound tissue 748 

culture in Texas 121 

FWiillanaxylothrica^ notes 963 

Ficuh spp., fungus disease 691 

Fidia t'iticidtty notes, Ohio 097 

Fidonia piniaria, notes 791 

Field crops, .abstracts of articles 23, 1 12, 

198, 205, 380, 491, 573, 070, 757, 864, 942 
grown in the central jiroviuces, 

India 122 

irrigation for 258 

Field exiteriments- 

nt Borsbeke-lez^Alost, Belgium 765 


drj ground, anoly.ses, State — 195 

N. IT Ill 

N. J 668,940 

R.1 757 

fresh water, parasil ic worms 087 

fungus diseases 087 

guano, aual.vses, Mich 380 

meal for stwrs 708 

Xiouds, poisoning 804 

waste analyses. Mass. Hatch 204 

Mass. State 294 

Fishing industry of Cape Colony 337 

FlaMiemled Imrer, notes, Ark 42 

pea, analyses, Mass. State 290 

Mich 934 

cultiire experiments, Kans — . . 27 

Mass. State. 203 

Mich 497 

Oreg 27 

notes 954 

Flavor of bread 794 

Flax, cnltivation and preparation for market 764 
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Hax culture * 81 

exjMtriments, Calo 122 

in Austria 121 

ou the Continent 764 

Uieeaaee 39 

false, uotos, Can 5«8 

U.S.D. A 133 

fertilizer exptirimcnts 2a9, 579 

rust, notes 694 

soil preparation 32 

s<M*dliig at (lifthrent (lutes, M inn . . 1 19. 39>t 

ili‘)»thH, M inn . - 119. 398 

varieties 209 

Minn 121,396 

Flea beetle, tnriii]) 882 

beetles, notes, N. H 31.5 

Flesh (extract and Hesh peptone, anal^^st^s. . 336 

meal, efl'ect on milk ]>ro(1uction 708 

Flouts, analyses, H. T 854 

S. 0 295 

Flora, arboreal, of .lava 278 

bat'terial, (»f foremilk 174 

(‘arly, of tbe I ruokee A'alle\ , !Nev . . 92 

of a prairie Static 468 

British India 839 

QuetMisland 278 

thi^ sand hills ot Nebraska, U S. 

1). A 370 

West Virginia H39 

Floral designs in public parks 506 

galls, studies 513,604 

organs, origin of names 188 

Florida fn'ozes. V. S. 1) A 845 

pliosphnt(‘S, agrieultural a alue 190 

anah ses, Mass. State 294 

S. (’ 205 

Station, bulletins 64, 

6,7, 214, 251, 252 514,763 

notes 434 

Flour and bread, hygienic studies , . 336, 425. 616 

baking quality 80‘J 

l>eetlos, notes, U. S. I). A 515 

ergot in 427. .523 

examination 652 

from Kafir corn 803 

roetlKKl of testing (fuality 745 

mieroseopie iiispeetiou 745 

moth, Mediterranean V. S. I). A . 515 

wheat, composition 522 

Flower seeds, time and metluKl for soAviiig 688 

Flowering of the bamboo 92 

planU, notes, Can 587 

spring, in vicinity of 

Fayls 372 

Flowers and firuits, variegation 217 

insects in Great Britain 231 

interrelations 656,839 

chart of correct colors 309 

cross fertilization by insects 564 

« extraction of iierfume 586 

for food 506 

honey 791 

of Cruclfera^ and Fumariacejo, 

anatomy 748 

sulphur for begonia mat. , . . . . 311 


I I*ag6, 

Flowers of sulphur f((r jKiwdery mildew of 

grapes 788 

* re(l spiders 593 

Fluorin in beer, determination 462 

, (] uantitat I v(» determination 185 

Fodder, analyses, Conn . Storr.s 6 14 

I beets for milch coavs 616 

I eorn. auHlysos, Mass. State 296 

N..I 702 

crops, cost of growing. Can 575 

plants, culture 954 

l(*guniin(>us, jielsonous ef- 

' IVcts 209 

Swedish 497 

terms, glossary, Mass. Hatch 708 

I Fomex finctorla^ notes 278 

I Food, acid, cfl(*ct on the organism and skelt' 

ton 795 

and diet, U. S. P. A 522 

its fnnetions 891 

as afi'ected by fonuahn 235 

r<‘loted to bacteriology 279 

chemist ly and (*cononiA , r. S. 1> A . 148 

colors and jiresiTA atiA'es 63 

' rumhimitions, eflect on digestihilitj, 

' Me 884 

efiect oil hatterial content ol eow 

dung 573,942 

I health and strength of man 708 

milk and butter 248, 708. 979 

' Can 705 

Mass. 

State . 331 

X.H .. 150,155 

fata 17 

fiowers for 506 

habits of the ( oinmon i ro\A , V. .S. P, A 840 

horse fiesh as 985 

i human, eoppi’r eontent 425 

inHueiiee ut fat and -^tareh on iitili- 

zatinii 336 

imestigations and publications, 

Conn Stuns 803 

in Peunsyhania 803 

' inunurial value 756 

mixtures containing molassrg 155 

' of iTOAV blackbirds, I’. S. I). A 469 

moles, Ky 842 

, the' Jupaueso 803 

woodpeckers, T. S. P, A 470 

plants of North Aiueii('.au Indians.. 63 

preparation's, st udy 890 

I preserving, chemistry 890 

I Foods, abstracts of articles 45, 

148, 231, 316, 413, 518, (196, 70J, 793, 888, 969 

adulteration 523 

analyses, S. C 386 

dete('tion of abrastol in 16 

{ human, and praidical dietetics. Cal. 985 

> patent, examination, Me 884 

i Foot-and-mouth disease 805,987 

Forage jilanis. (»S>e aUo Grasses.) 

adapted to A r kan sas 295 

analyses, Mich 954 

culture experiments. Mass. Sute 295 
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Forage ]>lants--'Continaed. 

culture 6xp4^rim«ntB, Oreg 26 

tuixetl, Maas. State 298 

of foreign oouutries 2 19 

tlio Sou tLeaateni States, T7. 8. D. A . . 675 

varietios 31 

Forage problems in tbo AVeat 179 

utilization of leaves, twigs, eto 36 

Forcing aaparngus 687, 770 

beans 504 

^ cuouinbera 770 

eggplants, N. V. (/Orriell 401 

grapes 217 

bouses, steam va. hot water for, 

N. Y. Cornell 400 

hybrid perpetual roses 586 

legumes 687 

lettuce 35, 687 

rhubarb 771 

strawberries 767 

vegiitables 504 

Forecasting monsoon rains, U. S. 1). A 474 

Forecasts, value, U. S. D. A 474 

Foreign agriculture, notes, F. 8 D. A — 164, 25U 

Markets. Section, F. 8. D. A 164 

, 259, 308, 433, 531.812 

trees for the Southern States, F. S. 

I). A 774 

Foremilk, bacteriology 174,528 

as relatwl to cheese 
iiiHalloii , ... 528,991 

Forest culture in Algeria 962 

fires, cause ami prevention 135, 776 

in New Jersey 776 

hora of tbo Mississippi Hiver nllii' 

vial region 508 

fungi 695 

imliistry ill Haute-Savoie 870 

lands in Massnehn setts 776 

legislation, national 870 

management and protection , . 508, 776, 870 

in India 902 

policy for the Western States 870 

of European nations 777 

reservntitm and water supply 870 

tree plantations, Kans 508 

S. llak 507 

Wash 133 

planters' manual 776 

trees and shrubs 776 

diseases 224 

insects aifecting 180, 23J, 316 

of Ohio 508 

plant lice on 231 

vegetation as affeoteil by frost 870 

Forestry, abstracts of articles 36, 

132, 507, 773, 869, »fl0 
Association, American, meeting. 508 

of Minnesota, meet- 
ing 777 

at the Northwest Territory Ex- 
perimental Farm, Can 7T7 

Division, F. S. D. A 164, 774, 860 

drill enlturo in 870 

for farmers, U. S. D. A 508 

in Jutland 776 


Pag^ 


Forestry, report, Can 7IT 

8. Dak 86 

Foreata, ooiiaervatlou * 776 

deatruotion and reateratiou. 870 

occurrence of A^arieus mslUw in . 776 

of North ('arolkit 776 

relation to surfacoof the country . 135, 776 

repruductlvo puvi*era 962 

value of 508,777 

For/icula aun4^ulana, notes 792 

Formic aldehyde as a preservative 830 

for condensing of tannins 921 
in germ ination of seeds ... 37 

BolutiouH, vaiKirlzation . . . 926 

Formalin as a disinfectant 928 

preservative 460,588,660,700 

detection ii) milk 461 

effect on ftKMl 235 

Furmicidie, Mexican 595 

of Fiencli I'ougo, list 44 

Konnol for liusTriiction of microbrgauismH 226, 312 

Foul brooti, trt^at ment 517 

Four-HpottiHl bean ueevil, notes, Ala. Col- 
lege 43 

F*oV(l meadow gruss, uofca, Can 884 

Fowler’s solution for carnation i ust . . ^5, 788, 789 

Fowls, cholera in, noti's, V. S. 1). A 525 

diphtheria in, F, S. I). A 524 

ga]>eH in, K. 1 426 

Foxtail, meadow, notes, Can 3H4 

y ellow, notes, Can 361 

Fraffa ria h elleri, notes 564 

Frames in plant culture 771 

Fraurinu* spp , notes, Wash 134 

Free acid of beeswax, seim rat ion 17 

nitrogen, combination with sulphur 

and carbon 185 

Fnion of Ihi^orian lUiprcseiitathes of 
Applied Chemistry, convention. - . . . 271 

Freozii.g device 840 

Fribourg brew! of cattle 155 

Frit fly, notes 882 

PYost, effect on forest vegetation 870 

plants 189,749 

Frosts in May at Mardela Springs, Md , F, 

S. D. A 474 

southern California, prediction 

and previmtion, F. S. 1). A 845 

night, barometers for predicting — 475 

prediction 476 

protection against 18, 66t>, 740 

U.S.D.A 445 

Frozen meat tradoof the Colonies and (treat 

llritaiu 68 

milk, metlnal of shipment 256 

Fruit, American, preparation and Mhipmeut 

to England 308 

as sUwk feed 708 

bark beetle, treatment, N . J 607 

culture in England 587 

Malaga 583 

the Himalayas. 868 

notes 181 

dryer, new B05 

drying, notes 868 
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' rage. 

Prult forcing, dlrectlonc. ; 586 

gathering and packing 308 

growing in Kentucky 868 

Queenflland 308 

Juicca, determination of augar in ... . 556 

in^ eatigatioiiH 867 

aimpa, and oonfectiona, aualy« 

siH 463 ' 

mold of cherry, notea 141 

{M^auh, uotCH 141 

pliima, notea 141 

New England 772 

prtiMerving in the Crimea 687 I 

rot of plumH, treatment , N. Y. tJornell 138 

testa, value 179 j 

tree eulture, handbook 771 

roots, ]»runing 505 

trees, lertilirJng constituents re- I 
moved from the soil bj% N. 

Y. Cornell 956 | 

grafting 772 

injured by fr<»st 868 

iuseets atfecting 44 

luaiiuriiig 505 

proWtion against rabbits j 

scale insects 316 

set t in g on t f( »r i rr igati on 505 

spring pr«ite<*t ion 772 

tropical 772 

washes for 962 

ycllou ing of leaves 9<VI 

u intc'r storage 505 

Fruits as airecte<l hy temj»erature at differ- 
ent stages of grow ( h 587 

citrus, cult nro and marketing 404 

cold storage 308, 505 

discuses, N. Y. State 141 

fertilization, Oreg 34 1 

impro\emeiit 505 < 

insects affecting, N. Y. State 141 i 

irrigation for 258 1 

preservation 307 ' 

relationship la'twcen American and | 

Eastern Asian, 1 J . S. D. A 500 

under ghiss 772 

varieties for Michigan 960 

Fucu 8 /ureatujf, analj sis, Can 673 

Fuel value of digested nutrients. Conn. 

Storrs 597 

Fulgoridie, luminosity 792 

Fumigation for grt^iihouse pests 882 

N.y. Cor- 
nell.... 401 

Fungi affecting grapes 140, 231 

and ferments as affecited by carbon 

blsulphid 928 | 

aquatic, new 371 

as affected by light 95 | 

ohemicsls 279,926 

Australian, new sxiecies 657,748 

budding, monihology 748 

oausing beet rots, biologic4il relation- 
ships 225 

cultures 656,882 

9021— No. 12 4 


3>age. 

Fungi cultures, N. Y . Cornell '412 

from Germany, new sjiecies 838 

glycogen of 651 

indigenous 746 

laccase in 468 

liquefaction of gelatin by 638 

mold, iiioriihology and biology 39 

now species. . 39, 225,371,513,563,748,838.878 

nutrition 659,830 

of malt 658 

molds 6^ 

oxidizing fenneuis ill 564 

Xiarasitic, and injurious insects 805 

study 178 

prototypes 563 

recent works on 371 

role of cell nucleus 466 

secreting organs 466 

studies of 656,838 

sugar forming 279 

tannins of 468,748 

Fungicides— 

copjier compounds as 271 

experiments on poach leaves, Tenn .... 874 

hold experiments, N.J 690 

forcaruation rust, N. Y. ComelL 402 

potato rot 872 

new, formula 147 

preparation and use 788 

Ala. College 965 

Del 44 

Mich 231,310 

N. Y. State 141 

N. (' 876 

S. Dak 45 

Tcnn 876 

Fungus and insect injuries 700 

disease of hirch leaves 774 

FiVwvsi»p 591 

Trifolium prateme 592 

diseases in the German colonies. . . 065 

notes 39 

oftish 987 

grapes 140,221 

Japanese larch 775 

plants, nature and 

treatment . 220 

N.J 092 

potatoes 875, 864 

tomatoes 222,311 

soil treatment 179 

treatment, Can 309. 5R7 

flora, British, te\t-book 370 

growth and nutrient solution 740 

mycelium penetrating cell mem- 
branes 372 

new, of sweet potatoes 895 

spores, germination 810,748 

Furfurol, condensation with phloroglucln 557 

from levulose 90 

quantitative determination 557 

test for pentosans 462,851,744 

notes 871 

lytioper^iei^ notes 822 

tfoleent, notes 875 
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Fu^ladittm betultB upon biroli leavee.*.... 774 

dendriUcum, notes 89 

R.1 875 

pyrinum, notes, Conn. State . 220 

Oaiaetiat n. sp., notes 466 

Galiictite from seed of yellow lupines 834 

Galactose, sii^jar from 365 

Ouleruea xanthomelcma, notes, Conn. Storrs 145 

N.J 696 

Galeruc^la luteola, noltna, IT. S. D, A 313 

Gall beetle, rsspberry, f)hio 697 

formation with reference to tanning 

products 72 

making coc< ids, notes 516, 968 

mite, beech h'uf 793 

]»lum 180 

notes, Ky 878 

pear 231 

Galls, floral 694 

Gam m a ms locv .vta , note.s 44 

Gapc.s i n fow Is, i cmodics, R. I 420 

Gapcworms, remedies, Tl. T 420 

Garbage ashes, analyses, N.J 669 

Ganlen crops, culture iiiid acclimatization . 504 

herbaria, preservation of apeeiincns 132 

plants, hciicl} , notes 586 

tillage, Minn 35,404 

vegetables, planting and cultiva- 
tion, Ark 123 

Gardening in I.uckuow 771 

Gas from «uiicri>bo8pljate factor) , nftbot on 

rye 225 

g<*norator, new 273, 653 

lime, fertilizing value 293 

liquor for nematodes 695 

prtMlucing bacteria 659 

regulat or, i m proved 653 

Gasteromyceti's, doveloimient of fruiting 

organs 94 

Gastric fever in cattle 712 

formation, bacteriology 95 

j nice, analysis 17 

QcutrophUus equi, notea 231 

JCy 877 

hastnorrkoidalijt^ notes, Ky 877 

Tiamlin, notes, Ky 877 

pecormn^ notes, Ky 877 

Gelatin, analyses, Mass. State 336 

determination . . 648 

liquefaction 462, 659 

saline digestion 462 

GeUchia cerealeUa. (iiee Angoumois grain 
moth.) 

Genital apparatus of male and female or- 

thoptfirs 882 

Geographical distribution of animals and 

plants in North A merlca, U. S. D. A 471 

Oeomyi arpnarius, notes, F. S. D. A 20 

brevieept, notes, U. S. D. A 20 

imminua, notes, XT. S. IX A 20 

luteacent, notes, U. 8. D. A 20 

peraon atua^ notes, XT. 8 . D. A 20 

inra, notes, F. S. D. A 20 

Georgia Station, bulletins 767, 859, 943, 046, 964 

financial statement 900, 994 


Rage. 


I Georgia Station, report 060, 004 

Geotropism, studies 19, 94, 871 

Geraniums, varieties, Can 586 

German Agiioultnral Exiieriment Stations, 

Association, convention 13 

Oenman and Busaiun rye 32 

Naturalists and Physicians, Asso- 
ciation, convention 864 

Gorminal selection as a source of variation. 926 

Germination apparatus, new 688,689,779 

as affected by depth of plant- 
ing, Mich... 395 

light 372 

temperature .. 407 

decomposition of albuminoid 

matters d iirin g 839 

of hromcliads 188 

('(K'oanuts 892 

fungus spores 310,746 

nuts as artW'tod by age .... 407 

oil-hearing seed 218,407 

peas as nflVetcd h) fertili- 
zers, Ark 123 

seeds as afl(*cted by age . 777, 871 
as aflected b> formic 

aldehyde 87 

dissolution of cell 
m(Muhr.iiies during 18 

tn‘e seeds 509 

roles of philothiou and laccase 

in 747 

study * 277 

tests 407 

R T 407 

Giant burdock, notes 38 

carrot, culture cxiHTuneuts 764 

Gxliaaquarroaa^noXea 407 

Ginger, culture 867 

Gladiolus, botany and culture 088 

Glanders, tabi^rculin for diagnosing, Me . . 893 

in horses and mules, Ark 252 

mnllciu for diagnosing 252 

Glass, action of ningnesia mixture on 17 

cocks, iinprovementH in 18 

Gliocladium, structures and development . . 371 

Olcaoaporium frvctvjanmn, notes, Ga 789 

R. 1 87^ 

Va 88 

aorauprianum^ notes 618 

venetuxn, notes, Can 404,694 

Glossary of fmldcr terms, Mass. Hatch 708 

Glucosasone for determination of sugars. . . 91 

from sumach and vulonea 805 

Glucose acetone 709 

as atfected by calcium hydroxid. . . 741 

content of sugar refuse 530 

determination 72, 91, 185, 739 

in maltose 20 

molecular forma 805 

seniioarhid 740 

sirup, acidity 91 

ash in 91 

Glucosids and glucoses, constitution ....... 865 

Gliitanin in plants 93 

Gluten content of wheat flour 518 
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Fage. 

Gluten feed, analysis, Conn. State 105 

Conn. Storrs 614 

Mass. State 336 

N. H 166 

digestibility, Mass. State 817 

meal, analyses, Conn. Storrs ^ 614 

Mass. State 336 

N.H 155 

DB. maize feed for milch cows, 

Vt 972 

Olycrritt a(juatiea, notos, Tex 116 

canadeyisUy nolt*s, Can 384 

Olycerids in the volatile acids of fatof milk. 618 

(ilycerol in wjne, determination 363 

Glycerose, ]»rrparat1on 365 

Glycogen in hay and in muscles, dotunuina- 

tion 90 

inushroums and ycnats 5.57 

of fiinj»i, chemistry 651 

Glyoxj li<' acid, effe<*t on < arlioh^ drat^is 557 

Oriielinn leichhardtii, jioivH 776 

ihiathodiui abdominalifi, notes, Colo 143 

Hpp , notes 595 

Goat moth, notes 700 

tfoat's milk < heexe, eoiii posit ion of fat in .. 526 

(Joldi'Ti rod, poisoning h.> 618 

Good Koads AsHwdationof Ontario, conven- 
tion 432 

C<»inention of Texas, proceed- 
ings, 17. S. I). A 257 

Goodetiiaceie. fertilization 94 

Goo8oi>errH‘a, analyses 582 

\uneties, Ind 128 

Md 129 

Mieh 214 

Gooeel»erry iiiile in Germany 881 

plant louse, notes, Me 880 

rust, notes 141 

Goose manure, analyses, Mass State 294 

Gophers, notes, r, S. D. A 20 

Gwtyna nitrla, notes, N. Y. State 144 

Guiinii, varieties, La 405 

OoBtffparia ulini notes, Maas. Hatch 141 

Nev 878 

Graft hj lirids 750 

Grafting chestnuts 405 

chrysanthemums 688 

conifers 869 

dire(‘tious fu r 772 

double, for itears 5H5 

evergreens 505 

fruit trees 772 

herbaceous plants 505 

olives 505 


Page. 

Grain fields injured by cold, treatment 121 

ground vb. whole, for laying hens, 

N.Y. State 428 

growing in Canada 121 

mixtures, tests, Can 671 

moth, Angonmois. (S«e Angoumols 
grain moth.) 

prudu^'tiou as affoeted by weight of 

seed 680 

rusts, copper sulphate for 876 

investigations 39,787,964 

parasitism in 225 

I smut, copper sulphate for 691 

j pr(5veution 787 

treatment 225, 512, 964 

I susceptibility to rust 226 

M ith an<l x\ itbout grass for pigs, Utah 083 

I Graniincic, North American, anatomy 277,925 

‘ Granary weevil, notes, U. S. D. A 515 

I Grape anthraenose, Can C94 

I Ga 769 

I treatment 876 

I culture, Mo 806 

I espalier 505 

I liaudbuok 772 

, disease caused bv Ilelicohasidium 


uottH 141 

diseases in Chile 788 

Tortugal 39,311,513 

on the Pucitlc Coast, 1). S. 

P. A 409 

treatment 788 

fruit and shaddocks 868 

louse, notes 968 

mildew, notes 39,311,876 

prevention 788 

treatment 695 

must , as alTected by siilplitirous acid 463 

fermentation by Sacchai'v- 

myve» eUq)8oidBs 20 

parasite, new C'.)5 

scale, notes, Md 147 

sugar acidity 91 

ash in 91 

wood, ns alfected iiy cop|>er 964 

Grapes, Americfa n, in Europe 772 

Franco 595 

as nfleeted by land piaster 683 

bacterial gummosis 513,965 

bitter rot. Ga 769 

black rot 39, 695, 788, 876, 964, 965 

Can 694 


oranges 505 

roses 586,688 

schools in Haute- Savoie 165 

Grain and bread, prices, 1881 to 1895 813 

embryo, relation 188 

bacteria on 658 

beetle, notes, Ala. College 43 

wjnare-necked, U. S. D. A . . . . 515 

cultural value of d iffereut varieties . . 580 

culture, improvement 682 

drying kiln 72 


Ga 

budding 

culture ill Georgia . . . 

downy mildew 

Can ... 
Ga. ... 

fertilizer exjveriments 

forcing 

French, analyses 


fungi affecting 


insects affecting 


769 

808 

767 

788,935 

694 

769 

80 

217,605.772,868,960 

m 

mm 

.... 140,281,792.681 
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GrAp6«,inH0<)ts affecting, Ga 770 

leaf blight, Ga 760 

manuring 30, 168, 772 

packing and aliipping, Ga 760 

planting, Ga 768 

pollination, Ga 770 

powdery mildew 788, 065 

Can 694 

Ga 760 

propagation, Ga 768 

pruning 308,687 

and training, Ga 760 

renovation of old vines 686 

resistant stocks 300, 686, 868 

• ri])© rot, Ga 760 

root wonn, notes, Ohio 607 

rot, Ga 760 

roots, decay of 772 

scale insects 316 

spraying 141 

trellising. 687 

utilisation of fertilizing principles. 36 

varieties, Ga 770 

l.a 405 

Md 120 

Mass. Hatch 130 

Mich 214 

Mo 307 

Oreg 34 

adapted to Kansas 300 

Texas 300 

white rot 066 

Ga 760 

yeast fangi 311 

Grapevine' typhlocybids of the Mesilla T al- 
loy 618 

Grapevines, prevention of Insect attacks . 772 

sulphate of iron for 964 

Grass and clo\ er seed uiixiuras 32 

fertilizer experiments, Mass. Ilati'h . . 121 

gardens, experimental, U. S, I). A 396 

seed, mixing 136 

worm, southern, notes, Miss 878 

Grasses and forage plants of foreign <’oun- 

tritsH 209 

plants at Tenunsseo Station, 

notes 122 

as sand and soil binders, G. S. D. A . 492 

handliook 370 

native, ornamental 772 

new species 371, 468, 460, 663, 838 

INorth American, new species 748 

of the Southeastern States, notes, 

U.S.I).A 676 

Gravimetric method for copper in sugars. 364, 558 
phosphoric acid .. 91,650 

Gray scab of lemons 695 

Grease mixtures for caterpillars 307 

Great Lakes, display of wind signals on, 

U.S.D.A 21 

Greedy scale, notes, TT. 8. D. A 614 

Green cheese, oom|>OBitiou, N. Y. State .... 160 

colored sun of November 0 and 10, 

1883,tr.S.D.A 474 

fly blight, treatment 593 


Page 


Green fly, notes, K. T. State 144 

manures i>«. barnyard manure for 

white mustard 292 

manuring 26 

cro}>8 for 31, 100, 

^ 207, 210, 292, 379, 490, 581, 668 

experiments 294 

for hoa ry soils 379 

sugar beets 498 

plants, nitrogen fiHuliug of 837 

Greeneria/uliginea, notes, Ga 769 

Greenhouse insects, fumigation 882 

orthezia, notes, Mass. Hattih . . 141 

pests, fumigation, K. Y . Cornell 401 

plants burned by the sun 966 

Greenhouses, heating 586 

subirrigation 504 

Ohio 686 

Ground bone, analyses, N. IT Ill 

cherry, varieties, Colo 125 

hoof, anal.\ ses. Conn State 196 

horn, analyses, Conn. State 195 

leather as a fertilizer 571 

nut. (»S>c Peanut.) 

(hylloialpa vulgaris, notes 315 

Guano, deterininutiou of nitrogen in 052 

Peruvian, analyses, R. 1 854 

Gtuua of Sardinia 308 

Gum flow, reprosshui in stone frnit trees.. 868 

in Acacias, toriuatioii 468 

sjiotted, rndes 9.65 

(lUiiimosis, iiacteiial, of gra{>es 613,966 

of sugar <ane 605 

Gymnosporanffiumjuniperinum,uoU'H .... 4t»6 

tremiiloidf s, notes 460 

macropos, notes, R, I . . K76 

Gypsum, analyses 880 

S. C 295 

as abwtilizcr 573 

dejjiosits in Oregon 757 

for preservation of barnyard ma 

mire 203 

Gypsy moth commission, work of 700 

in Mussuchusetts 799 

the rniud States 881 

notes, N.n 148 

Jlahrohracou hehetor,TioUs» 596 

Hair waste, anal> ses, Mass. State 294 

Hairy vetch, analyses 299 

culture 210, 498 

ciiitiire exxieriments, Colo .... 120 

notes, G. S. I). A 897 

on soil treated with carbon 

bisulpliid 82 

study 681 

Jiallica nemorum^ notes 882 

Handbook of Danish pomology 504 

fruit-tree culture 771 

grasses 870 

systematic botany 19 

table-graiie culture 772 

Raplosporalla longipss, notes 888 

mgundinuy notes 888 

Harlequin cabbage bug, notes, Ark 43 

K,Y.State.. 144 
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Harlequin cabbage bug, notea, TJ. K. H. A . 314 

Harpiphorut maculatvs, notea, Ob lo . 697 

nttrv<»ateri, corn 431 

augar-beet 531, 631 

H auatoria of Lathrcea aiip., anatomy 74ft 

Hawaiian Experiment Station and laborato- 
ries, report 746 

llaa'tbom, notes, "Vrash 134 

Ha> , analyses. Me 835 

K. H 155 

digestibility, Mass. State 3l7 

detenninatioii <»f glyeogen in 00 

field experiineuts 765 

from Sweden, I’hoinieal-botanieal aiiul- 

yses 954 

of mixed grasses, analyses, (^onii. 

Storrs 614 

palutubility, us afi'eeted by potash salts 497 

yield, as ufiiwted by lime, Md 296 

Haying inaebinery, improveiinmts 72 

lluzel nuts, varieties. Mieh 215 

Healtli and disease, mierobea in 279 

melcorolog.N . V. S. D. A 474 

strength of iiiiiii as affect e<l by 

food 708 

as intiueneed by eliniate, U. S. I). A , 97 

sewage irrigated 

fields 756 

of the peojde, X’. S. D. A 73 

Heat, action on milk 161 

as a eause of <M»loration and coagula- 
tion of milk 270 

disengaged in alcoholic fermentation. 27ft 

value of coal 809 

I»roleid.s 425 

Heckor's homiii.> , analyses, Mass. State 336 

Hedge mustard, destruction 218 

plants, notes, ( 'an 587 

Hedges, planting, Wash 134 

trees f<»r 870 

and sh rubs for, ( ’an 776 

JUdyatrvm cnromirium, notes 206 

UelU'oifasidiuui j urpunum » n grapes 410 

JleliotHft annigfra. {Sec llollworm.) 

Helium and argon 90 

f Hellebore, preparation and use, Midi 231 

Hellriegid, life and u ork 657 

UelminthotportuiH inconspiruitm britanni 

cum , notes, M t' 875 

rarencUiy notes 39 

JTeloptUit tht ioora, notes - 593, 594 

“Hema-siiectroseope comiiarator” 18 

Hematuria, studies 805 

Hemiptera of Colorado, list 230 

Hemlock for tanneries 998 


notes, Wash 


134 


poisonous, notes 779 

Hemp, bowstring, notes 954 

cultivation and preparation for mar- 
ket 31 

culture experiments, Colo 120 

fertilizer experiments, Ky 201 

Florida, notes 954 

Hen manure, composting and use 757 

home refuse, analyses, Mass. State — 294 


Page. 


Hensel luincral phosiihate, experiments. . . . 670 

valuation 293 

Hens, feinliug cxiierinieiitH, Can 613 

X. Y. State.... 423 

Hexialicas, history, culture, aud varieties.. 688 

Herbaria in their relation to botany 94, 188 

Herbarium, Tnitcd States National, contri- 
butions from, r. S. T>. A 370, 

465. 607,751 

work at Ohio Station 690 

Hernia, scrotril, in stallions 987 

Hessian fiy in N»'w Zealand 147 

notes 816 

N. J 514 

r. S. T). A 614 

remedies 883 

Ifcterudvrn radicicola as a cause of root tu- 
bercles on tomato 19 

Jlvtcronych un a rntor, notes 792 

Heteropterous hemiptera, odoriferous appa- 
ratus 44 

Hibernation of aphides 792 

stiidicH 700 

Hickories, propagating 775 

Jficona inutimn, notes 775 

Hide powder method for analysis of oak 

wood extract 020 

Uieraciume of Scandinavi.i, mites 466 

liierochloa borealis, notes, Can 384 

rarijtora, as a forage i>laijt 764 

High barometer areas north of the St . La\\ - 

reiice Talley, IT. S. 1). A 846 

Hippiiric ac‘id in soils, beha\ ior 377, 662 

Hog cholera and ot her aw ine diseases, Ai k . 252 

st udy 67 

“Hollow horn " and “hollow tail,” X. C . . .'>81 

Holl,\ liiK^ks, culture 772 

Home-mixing (d* fertilizers 111,380 

Conn. State. .. 195 

(la Ill 

La 854 

Mass. Hatch . . 294, b70 

Mass. State 294 

Mich 380 

N.Il Ill 

N.J 668,940 

N. C 581 

E T 294, 

380, 757, 854, 941 

S. C 295 

Tt 196 

W.Ta 112,296 

inachiiics for, 

R 1 941 

Hominy, analyses, Maas. State 336 

Honey, alsike clover for 594 

uuulyses, Mich 468 

determination of levulose in 558 

moisture in 558 

sugar in 556 

flow’ era for 791 

in (lermany, ofiicial control 366 

locust, notes, Wash 134 


luicroscojiy of. 


866,657 


viuegiir fi om 


530 
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Honeydew, origin 657, 837 

Honny tro© borer, studieH 146 

Hoof meal, analyses, N. J 040 

Hop growing in California 584 

tannin and phlubapben*^ 530 

Hopperdozers, notes 593 

Hops, fertilizer experiments 887 

tiro blast 962 

inseM'ts afferting 792 

inannriug 954 

jrordmmjt/&a^ am, notes, Iowa 778 

Horn fly, notes, Mioli 517 

remedies, H. IT 815 

grotind, analyses, Conn. State 195 

N.J 669 

statistics of production 101 

Hornbeam, notes, WaRh 134 

Horse, ancestry of 617 

beans, analyses. Mass. State 295 

carrot. (See Giant carrot.) 
chestnuts, red and white flowered, 

notes, Trash 134 j 

external conformation, Mich 986 | 

feed, analyses, Mass. State 336 

gram, notes 954 , 

nettle, notes, N. J 689 

U.S. 1).A 135 

Horwegian 708 ^ 

raising in Denmark 249 

rOlo of posterior raeniberH in l(»como- 

tioii 986 

stalls, temperature 616 

Horseflesh as food 803, 985 

Horses and m ules, lameness, Miss 65 

big bead, Fla 64 

beet'Sagar molasses for 701 

breeding 986 

digestion ex peri men ts 610 

epizootic lymphangitis 712 

glanders in, Ark 252 

infectious brain fever 712 

lameness, treatment, Miss 65 

oat straw fur, 1^. Dak 802 

oats v€. horse bread for 247 

bran and ground wheal for, 

N. Dak 802 ' 

shorts for, N. Dak. 802 | 

poisoning by golden rod 018 

wheat, bran, and shorts ve. hrau and 

shorts for, N. Dak H()2 

for, N. Dak 802 

work, inaiuteiiaiice 986 

Horseshoe for moor soils 431 

Horticultural and botanical classtflcatiun 

of cheriios. N. Y. (hirnell. , 3i)8 

investigation from a t)otani- 

chI standpoint 584 

work at Wisconsin Station. 583 

HorticuUiirc~x 

abstracts of articles 33, 

122, 210, 300, 398, 499, 581, 682, 766, 863, 956 

and gardening, dictionary 300 

at Cornell 17 ni versity 506 

in Aijaerica, history 130 

ooanection with agriculture, Can .... 688 


Pago. 

Horticulture—Continued. 

in eastern Nebraska 687 

Jutland 770 

maritime provinces, Can 567 

Norway 960 

Oregon 770 

schools of 506 

teaching 173 

Horticulturist — 

report, Can 587,687 

Colo 132 

Ind 812 

Ky 900 

Mo 863,809 

Md 129 

Mass. Hatch 130 

Mich 994 

Mont 994 

N.C % 165 

Ohio 086,720 

K.1 876 

S.C 308,340 

Tex 900 

of the Jtoyal Agricultural College of 

Swe<len, report 504 

Horticulturist’s rule imok 131 

Horticulturists, station, duties of 174 

Hospital diet 803 

Hot air for drying 92 

treatment forstinkingsaint of wheat 874 

water as an insecticide 06H 

treatment for— 

rust of hrome grass 224 

smut of barley 787 

grains 512,964 

oats, Wis 689 

wheat, Mmn 140 

Wis 589 

sugar-beet seed 872 

v». steam for beating green- 
houses 585 

Hotbeds and their uses 585 

Hothoiise plants, injury by Protococoiie 

ealdariorum 613 

nousebold e<'ononiics us a iiiiiA ersity move- 

nieut 891 

]M*stH, treatment 793 

Hubrs iodi 11 -addition method 17,273 

ITiimhlebees iiijiiriug leaves 410 

Humidity, eflect on transpiration 926 

of soil, influence on teirrestrlal 

plants 19 

Humus as a factor of soil fertility, Minn ... 477 

assimilation by plants 23 

(Mm tent of sol 1 as afleeded by leaves . 23 

influence ou iiroductiveness of 

soils 292,377 

monograph on 669 

Hungarian broiiio grass, notes, Ark 296 

grass, analyses, Ma:is State 296 

millet, analyses, N.H 155 

notes, Can 864 

JJybemia defoUaHa notes 307 

Hybrid birches 135 

oaks 36 
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H^bHda in tbe rettnraiion of rineyorda ... 808 

MydmefftHt eontoluta, notea 748 

Hydraulic rama for irrigation 531 

Hydrochloric acid— 

abAorpiion of atnioapheric ammon ia by . 601 

for determination of pentosea and pen* 

toaana 830,831.832 

in oontmite of the atmuach 557 , 

Hydrocyanic acid gaa— ' 

aa an insecticide, Ky 882 ' 

fur orange trees 793 1 

preparation and use 593 

Hydrogen and methane in the atmosphere. 290 

peroxid in plants 655 

new reaction 18 

JJydromyza lipens, notes 699 j 

Hygiene of domestic animals in milk pro- i 

du(*tion 804 I 

Jlyla steM aUf, notes^. 231 

opnetw, notes 231 

JIyUibiu9 ahiHU, notes 700 

Hynieoom;yoetcs, descriptive notes 94 

Hynieiioptcra, Canadian 792 

Uymemptera n. ap., notes 315 

Hypochlorate (»f lime for drinking water . . 376 

JIypoilennabmni$,m*ifi^ 44 

JTypo»fomaefae,Ti gen., notes 835 

Ilypoktomum fiiehianum^nnitan 835 

Ice crop from a meteorological standpoint, 

ir.S.D.A 474 I 

formation in plants 188,467 

leeryix <jhgyptmcum,i\o{^^ 504,792 

Xcterodia'maturia, parasitic, of sheep, Mont. 986 

Idaho Station bulletins 463, 486 

notes 260,342,901,995 , 

report 2.58 t 

Idlt, studies 365 

Idomic acid, studies 365 | 

Idosaccharic acid, studies 365 i 

Tdose, studies 365 I 

Illinois Station bulletins 202, I 

217, 226, 932, 944, 946, 051 

notes 632,995 

report 72 

Illinois XT ni versit > , nut es 995 

Imbedding methods, new 469 

Immunity, studies 278 

lurisjous in \ egetnble tissues, healing 839 

India rubber, future supply 993 j 

Indian fig, chemien] analysis 687 

meal moth , notea, XT, S. 1). A 515 

Indiana Station bnlletins. . 15, 112, 117, 128, 393, 408 

notes 721 

report 764, 812 

Indicators, study 659 

Indigieuoua fungi 746 

plants of SAo Paulo 750 

Indigo, metlual of analysis 745 

new method of testing 558 

waste, analyses, 11. 1 380 

Injector, new, for pure serum 803 

Inoctilatiou experiments with anthiax 252 

chinch bugs, 

III 226 

endocarditis. 252 


Inoculation exi>erim6ntH with rusts 225 

for pleuro-pncumonia 618 

of soil for lupines 28 

Insect and fiiiigiiH pesta,r medies 413 

disease, new, contagious 791 

enemies and fungus diseases 140 

friends and foes 791 

mimicry of fungi 517 

parasitism 793,880,882 

Iiests, S. Dak 44 

transformations 700 

Insecticides— 

appliances, Ala. College 43 

experiments, Mass. Hutch 146 

f or x>otato beetle, Minn 413 

preparat ion and use 593, 790, 969 

Ala. College 43 

Ark 42 

Can 315 

Del 44 

Mich 231,310 

K. J 515 

N.Y. State.. 141,144,147 

X. C 876 

S. Dak 45 

Tenn 883 

Tex 697 

Insectivorous plants, notes 93 

Insects afl'ecting ajvplea 881 

asparagus 881 

beans 699 

books 882 

celery, Mich 968 

chrysanthemums, N. Y. 

Cornell 217 

citrus fruits 595 

conifers 882 

cork 792 

corn 792 

Miss 878 

eggiilants, N. Y. Cornell 401 

forest tiees 180 231,. 116 

fruit IrtH's 44, 316 

frill ts. N Y. State 141 

grains 140,231,792,881 

Ga 770 

ivy 792 

larches 594 

inuskmelons, N. Y. Cor- 

Mil 402 

nursery stock, N. Y. State. 141 

nutmegs 413 

peaches 792 

IJ.S.D.A 766 

pears 792 

peas 44 

pimento 413 

plums 881 

potatoes 792 

rhubarb 699 

shade trees 792 

storoil grain, A la . Oollege . 43 

TT.aD.A... 61$ 

sugarcane 147|681 

tea planU 698 
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Insects affecting vegetables, N. T. State — 141 

and ffowers, interrelations 656, 839 

cross fertilizing flowers 564 

defensive or repiignatorial glands . 791 

517 

epidermic cells 315 

history and classiflcutiou 098 

iujarious 518 

and useful of France 968 

classifleation, Can 815 

in Canada 593 

Connecticut 230 

England 882 

Hungary 595 

India 694 

New Jersey 696 

Norway 793 

.Sweden 44 

remedies 316 

to fruit, winter treatment. 595 

manual for study 147 

month parts 174 

parasitic, collecting and breeding.. 146 

predaceous and parasitic 882 

preservation with foniialin 700 

senses of 231,700 

transformation 517 

Inspection of fertilizers 196, 491, 757 

Conn State 195 

Ky 491 

La 854 

Me 111,940 

Md 294 

Ma.ss. Iliitdi 670 

MasH. State 294 

Mich 380,491 

K. J 668, 940 

N. y. State 111,572 

N. C 294,854 

U. 1 294, 854, 941 

S.C 295 

Vt 112,196 

W.Va 295 

Instruction in agriculture, uu'thfMlH 172 

Intemutioual Congress of Agriculture at 

Brussels 631 

Meteorological Congress, re- 
port, U. S. P. A 285 

polar exjiediiiuns, 1682-'83 

U.S D.A 281 

Veterinary Congress 2 

Intemodes, curving during growth 188 

Intracellular nutrition 467 

Jnt/hipraeeo^72S, notes 511,690 

luuliinn plants 643 

lodin addition method 17,273 


Page. 

Iron and alutninum oxide, detenDinat.iQn. . . 457 

compounds, distribution hi animal and 

vegetable cells 468 

compounds for chlorosis 225,411 

cry stall ine sesquiphospUate 834 

in ash of vegetable or animal matter . . 18 

dietaries 522 

millt 156 

plants 468 

phosphates, deicmiination 272 

or zinc in reduction of nitrogen 91,272 

ore, analyses, Tex 366 

Irrigation — 

amount and division of water for, Mont 431 

and fertilizers 631 

by Hooding 810 

(iirrowH 810 

engini'er, report, Mont 964 

enginwring, manual 900 

expt'rimentH, Nev 431 

Utah 429 

for barley 496 

celery 404 

licld crops, fruits, and vegetables . 258 

fruits and vegetables 431 

meadows 497 

orchards 585 

T'tali 430 

squashes. S. 1 >ak 403 

vegiitables 504 

vineyardh, Ttah 480 

hydraiilh* rums tor 531 

in nawaibm Islands 258 

humid regiojis 431 

KansaH 810 

Nebraska 810 

Hoiith Duk«>tu 810 

invest igatjous 634 

measurement of wat<u* for 810 

methods 72,431.531,631 

pumping water for 258 

pump, oil the plains 810 

aeepage waters from, Colo 898 

setting out fruit ticcs for 505 

storage of w ater fur 810 

vs. tillage of orchards 131 

W'ttterfor 681,631 

winter 680 

Irritability and movement in plants 19 

Itaria fntiformu, notes 89 

Isomaltose, studies 271,557,789 

liofio ma orchidarum , notes 880 

Isutoma, revision of species 699 

Ivy, leaf spot 224 

Japanese buckwheat, culture experiments, 

Mass. State 295 


combi nation with potato starch 738 cereals, smut of 964 

ilxatiuii by potato starch 185 clover,culture>experimeniB,Masa. 


In organic compounds, detection ... 18,272 


State 


295 


the animal body, 


616 


notes, Ark 


296 


number offals and oils 460 


occurrence in the animal body 891 1 ground cherry, notes 773 

Iowa gluten meal, analyses, Mass. State. ... 886 [ larch, fungUK diseasc 776 

fpwa Station, bulletins 566, j lilies as food 803 

576, 682, 588, 580, 599, 607, 628, 778, 779, 787, 804 1 psrsJMimons, varieties, Ls 495 
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Japaneae vegetable, new 687 

walnuts, variotie,!, Mich 215 

wineberry, cultim' 771 

varieticH, l^a 405 

Jerusalem < 5 orn, culture experimontu, A rk . . 321 

Colo 120, 122 
^yyo 200 

Johnson grass, notes, Ark 

Juniperus eommunin, notes 775 

Jute, Florida, notes I 

Kafir corn, culture expeiinient 8, Ark 121 1 

Colo .... 120,122 

La 307 

Vr.\o 209 , 

flour from 603 | 

V*. 4 ‘orn and \n heat for pigs, Kaiis 800 

Kaiult, analyses, Conn, State 109 

Oa Ill 

J 669,940 I 

S.C 295 

W.Ya 112.29.5 

Kale, varieties, La 405 

AV.Va 213 

Kansas Station bulletius 27. 

20, 251, 252, 407, 589, 600, 799 

report 340 

stock melon, culturo expciinients, 

Aik 121 

Karcz luetlmd for crystalli/ed sugar 91 

Kar.v okinesis In idant s 140 

the 'Dredinea* 188 

Kei, or Kafir, apple 771 

Kentucky hluc grass. {See lUuc grass, 
Kentucky,) 

Station hulletins 201 212, 491, 7,58, 763 

report 835, 

842, 8.")4,R62, 868, 809,877, 
878, 880, 881, 882, 883, 900 

Kerosene, analyses, Idaho 463 

attachment for knajtsack spray- 
ers, Miss 230 

fur plant enemies 316 

spraying apparatus, Wis 592 

use during v inter 595 ' 

Kerosene emulsion-- 

and resin wash for San Jos^* si'ale, Fla. 614 j 

as an InstM’ticitle, Del 44 | 

for mostpiito blight 693 

oyster-shell bark louse, AVis 592 

preparation and use 593 ^ 

Maas. Hatch 140 

Mich 231 

Kukxia a/neanay botany of 530 

Kiln, for drying grain 72 

Kitchen gardening. 688 

EJeldalil method for nitrogtm — 89, 185, 861,462 
KnajMitck sprayers, kerosene attachment, 

Miss 230 

Knotweod, saclialiuo, notes 407 


Kohl-rabi, disease 89 

fertilizer experiments 504 

varieties, La 405 

W,Va 213 

Kot|i feed, analyses, N. J 702 

Kola nut, studies 94, 148, 248, 586 
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Koumiss, analyses 338 

Kulllng method for butter 255 

Laboratory apparatus 18, 366, 559, 6.53, 745 

mill fur sugar cane 559 

provincial, of lioulers, report. , . 745 

State, at Antwor]», report 745 

Laccase in fungi 468 

plants 185, 279 

oxidation of organic compounds 

by 921 

Tolo in germination of seed 747 

l.ace-winged tiy destroying jiear tree i)sj lla, 

U. S. 1). A 313 

Lachnogternn imjtrenFa^ notes 593 

LocAnr/x H]>. on firs 968 

Lactation variation in milk during 50 

Lactic acid bacteria, relation to peptonizing. 059 

forming Vibrios 278 

in digestion fluids, det<‘etion 463 

fermeutatkni as related to casein . . . 158 

iu 'estlgations 338 

Lai*tohutyroniot«T, new 272 

Lactose and gliU‘ose in jicptones 366 

Laetuea canaden^ifs, notes 131 

ludovieiann, notes 131 

(‘Cariola, notex, Iowa 588 

F. S. D. A 135 

Ladyldrd (iostroying pear tree psyllu, I’. S. 

I). A 313 

lauU lards, notr^ 595,792 

l^centadia n»>les 769 

Lambs, < oxn silage v.s. mangcl-v urzels for, 

X. Y. Cornell 240 

feeding ex jieriments Mich .. .. 887,986 

]>eAUut cake and sesame cake for. . . 524 

Land plaster, effect on grapes 586 

Lajihyffma /ruyiperda, notes. Miss* 878 

Laprayo racemom, notes 839 

Larch disease, m>teB ... 513, 77,'i, 776, 788, 876, 965 

leaves, catoriullars attacking 146 

trees, notes, Wash 134 

Larches, Aineri<>an, in £n,:land 869 

Laid, adulteration 558, 650 

and similar fat**, examination 529 

detection of heed* tat iu 558,652 

cotton «)il in 273 

impurities in 619 

Larix lepiolejns, fungus disease 775 

species, notes, Wash 134 

Lar^a• of bycodenna in tlie biain of the 

horse 712 

haviodiplodia tuberevlata^ notes 095 

Lathyrns diuienvm, ludes 252 

satirvF, feeding experiments 599 

seed, poisonous effects. . . . 209 

ftylvfstri*. ( See Flat pea. ) 

Lawns, preparation of soil and seeding.... 772 

Laws, agricultural, of (kdorado 340 

concerning contagious diseases of 

domestic animals 253 

fertilizer. {See Fertilizer laws.) 
weetl, of South Dakota and Wiscon- 
sin, Ohio 87 

Lead acetate, cfl'eot uu sugar solutions 920 

determination 745 
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Lead remoTal fVom invert raxar 8d5 

precipitate, influence on autgar deter* 

notinationa 744 

Leaf abaorptiou 872 

baetlA. elin, notea, Conn. State 814 

Conn. Storra 145 

K. J 69fi 

U.S.I).A 31.3 

treatment 595 

bligbt of grapee, (la 769 

oat8,N.J 690 

peara, R. 1 875 

X>otato, Micli 964 

atrawberriea, Del 767 

N.J 691 

tomatoea, N.J 692 

crumpler, notea, Ark 42 

curl of peach 513 

U.S.D.A 766 

(liaeaae of larches 513 

lindens 882 

hoppers, notes, Colo 143 

miner of columbines, Conn. State 229 

com. Conn. State 229 

mold of forests, weight and composi- 
tion 673 

roller, oblique banded, Me 880 

strawlierry, notes, Ark 42 

rollers, notes 180 

Colo 143 

scale of pine 790 

s]>otof apples, notea, K.T 874 

carnations 141 

cherries, treatment, Iowa .... 787 

ivy 224 

X)eara, notes, 11. 1 875 

I^ms, treatment, N. Y. Cor- 
nell 138 

Leather refuse, availability of nitrogen in, 

Maas. State 200 

in fertilisers 110 

statistics of production 101 

Leaves, assimilation by 277, 467 

effect on humus content of soil 23 

form, as affected by ratu and 

spray. 1 372,92.6 

injury by bumblebees 410 

of banana, rate of growth 91’5 

tropical, anatomy and physiology . . 371 

twigs, etc., for forage 36 

xanthopliyll in 749 

yellowing 964 

lAeanium hituhereulafvin, notes 792 

earym eanadenre, notes, Me 880 

emi^tfea;, notes, N.J 696 

hemi'ph ceric unit notes, N.J 696 

he»pcridvm, notes, N.J 690 

piglandUf notes 790 

oleu, notes, Ariz 4U 

ppraica, notes, Md 147 

C.S.D.A 614 

pruinomm^ notes, Ariz 41) 

prwn««<n, notes, IT, S. D. A 514 

Tohlnifp, notes 881 

XttctLlMpiiu brevioarniu, notes 792 
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Mamentra picta, notes, H. Y State 144 

MammitU masti to , .. 893 
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Molybdio method for phosphoric acid 88,552 j 

solution ns a reagent 652 | 

Monilia/rueUffena, not 141 ' 

N. Y, (’’ornell...,. 133 | 

Monilochortcg i^fw^cantyJioU»,Tex 684 

Monocotyledonous saproph^ tea, notes 466 

MonocrepidiuMresperttnusuit&cXiiii' lieans. 690 

Monograph of the genus l>el]ihiniiirn 18 * 

Monsoon rains, forecasting, U. S. D. A 474 

Mont A igonal Observatory 661 ^ 

Blanc Observatory, ascension to 661 | 

Montana College, notes 721,901 , 

Station, bulletins... 165,431,858,986 994 | 

notes 721 

report 165 

Moor culture m Bavaria 663 | 

Denmark 663 j 


Phce^ 

Horphblogyf plhut, problems in. « . * 277 

Mosquito blight, notes . - 598, 594 

M0Bqiiit098« HAW spei;ies 699 

Moth-catching plant, notes 93 

Moth, mottled umber 307 

winter 807 

Moths, night-flying, from Kentucky 882 

Mountain ashes, notes, Wash 134 

Mouth, cryptogamio flora «... 27g 

part of insects 174 

Mucilage canals of Marattiacem 277 

Mucilages in plants, classiflcatiou 644 

Muck, analyses, Can 673 

Moss. Hatch 294 

Mass. State 294 

N 11 m 

N.J 669 

R.1 8‘>4 

Vt 196 

Mucor and Trichodenua 056 

Mud, importance in moor culture 290 

2iuhUnhergia ylomerata^ notes. Can 384 

mexicmm, noti^s, Can 384 

Mulching and top dressing 669 

Mules, glanders in, Ark 252 

lameness, treatment. Miss 65 

histriotma, notes 968 

N.Y. State .. 144 

r.SDA 314 

Muriate of potash, analyses, Conn. State . 109, 195 

MssH.HaU-h 294,670 

Mass. State . 294 

K.H in 

K .r 669. 940 

R 1 757,854 

Muscardine disease of ( hinch bugs, 111 .. . 220 

Muscida*, parasitic, from British India..,. 594 

M uscles, gl> cogen in , deU^rmiuatiun ....... 90 

of ants, wasps, and Im^s 517 

Muscular energy , protlurtlon 635 

woik as afl'ected by sugar 701 

Mushrooms— 

analyses 217 

N Y. Stale 302 

and yeasts, glycogen in 5.57 

chitin in 186 

coloration of tissues 564, 65*r 

culture 770,86/ 

exiieriments, K. Y. State . 301 

edible and poisonous 217,808,404,504,667 


mud in 290 

soils, culture 486 

fertilizing 757 

horseshoe for 431 

of Dordogne, France, reclama- 

tion 486 

phosphoric acid in 09, 293 

Morels and their allies 656 

Morphology and anatomy of monocot seed- 
lings 748 

biology of the mold fungi . 39 

Imtauy of Myxomycetes . . 838 

of bacteria 928 

budding fungi 748 

gnwees 872 


in t heir bearing on metlicino 808 

skmelous — 

culture 770 

e xperimeuts, Colo 

N.Y.Comoll 402 

Tex 685 

varieties, La 405 

N.y. Cornell 402,408 

Tex 665 

W.Va 218 

Must and wine, aaalysia 463 

Mustard, assimilation of nitrogen by 562, 667 

effect on dlgeftloa 148 

hedge, destruction.... 218 

varieties, La 405 
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Hnstftrd, white. {Set White muntard.) 


New York Cornell Station, bulletins. 69,137,210, 

HyoeUum of Autohanidiomyoetea, vascular 

215,216,220,227, 

hyphsB 

466 

236,239,241,398, 

Myoorrhiaa of XAitera cordata 

. 725 

400, 402, 412, 501, 

ThUmiaat^roe 

188 

864, 865, 870, 050 

MytiHa lapideseemi, conipoHitioti 

. 657 

notes ....632,814,901 

Mylittoytit langloini, notes 

188 

State Station, bulletins . . 31, 33, 38, 45, 

MyriopodN, hlHtoryaod claseiiioation..... 

. 698 

40.47,57,111,139,141. 

Kyrtaooip, bligbta 

39 

144,147, 158, 300,801, 

Mytila$pi9 pomonim, notes 

. 790 

423,502,572, 761,853 

N.J 

. 696 

notes .. 74,434,632,721 

r.S.D. A 

. 514 

Nicothi, determination of ammonin in 

. 364 

Myxomycetea, morjihology and botany.., 

. 838 

in toboreo, Kissling's and Kosu- 

Myzxui eerahi, nol/es, Conn. State 

- 230 

tanv's metbods for 

32 

riMir, notes, Mo 

. 880 

Night soil, dispoR.'il 

. 042 

Nagaporo oxpcrinjontal farm 

. 766 

Nitrate and superphosphate for jmtatoes. , 

681 

Naiups of floral organs, origin 

. 188 

liearing elay, Egyptian, analj'ses, 


413 

N.J 

669 

Natural gas, analvses, Tex 

. 360 

destroying bacillus, new 

929 

historv, text^bfHik 

. 842 

belds, Griqiialand 

111 

Nebraska Station, bulletins 

843,847 ! 

of soda, analyses, ( 'onn. State. . . 

109. 193 

notes 74, 260,342, 434,721 

Mass. Hatch.. . 

294. 670 

report 

. 340 1 

Mass. State 

.. 294 

Nectarines, varieties, Miob 

. 214 I 



.. Ill 

Xectrui iunnabariita, notes 

.310, 513 

N.J 

668, 940 

ipominr JMib’s, Tex 

. 684 

! R. I 

.. 757 

laurnttiana, notes 

410 

s.c 

295 

AWatVr iuwu'ulata, notes, (bin 

588 

1 and ba ru \ ai d mniiuro . . . 

23 

Xelt/mbo nnHfi'ra, nsparagin in 

. 468 

.H a top drensing for time- 

NematiMles, arumoniaciil liquor for 

22.5 

1 thy .ind rje, N. J .. .. 

.. 679 

ett‘(xjt on cotiqMisilion of sugar 

Ciittlo poisoning with, 

beets 

. 876 

Mas.s Hatch 

66 

gas liquor for 

. 695 

eilVet <tn winter r’le 

. . 681 

notes 

141 

for cotton, Ala. College. 

20 

of sugar boots 

30 

potatoes 

28 

on potatoes 

. 876 

* sugar beets 

765 

]M)tasb for 

. 316 

poisoning bv 

,526 

rupression 

. 590 

r«. sulpbati* of aiumuuia ns 

Xemitreea Uucuniofy notes, F S. 1> A 

. 312 

a lerliluer 

.. 204 


926 


279 

Nephtlivm Inppaveutu, fat in seeds of ... 

. 5.57 

Nitrates, erteet on germinating seeds 

.. 36 

Ner\ OUM systi in and nutrition 

708 

function in plant grow^tb 

938 

Nettle, borso, notes, V S, 1). A 

.. 135 

in arable soil, redmtiou 

.. 663 

Xeurachna wuellrn, n. sp 

. 299 

drinking water, determination. 463 

Nevada Station, bulletins 92 4,31.862.876,891 

j vegi^table pn»daets 

.. 915 

notes 

.. 342 

water supplies 

.. 848 

• New Hampsbire College, note.s 

.. 260 

loss in drainage 

99 

. Station, bulletins . ... 

.. 90, 

reduction 

.. 921 

92, 107, 109, 140, 143, 

by ba<'teria 

.. 926 

loO, 162, 223, 315, KiO 

value in agrienlture 

.. 756 

notes 

260, 721 

! Nitric acid . effect on .x> lose and arnbinose . 

271,557 

re))ort 

.. 90,98. 

1 nitrogen, determination 

.. 269 

108, 111, 126, 141, 152, 

loss ill drainage virater . . . 

09 

1,5.5, 156. 161 

, 162, 105 

, Nitrifieation ill soils 

100,933 

report of dairy 

j of nitrogenous substances.. 

.. 283 

department. . . 

.. 162 

1 organisms of 

.. 279 

New dorsey Stations, bulletins 

.. 40, 

1 resume and bibliography 

.. 278 

514.515,780,940,942,958 

Nitrites in potable water, determination. 

.. 744 

notes 

.. 533 

Nitrogen aidds, effect on plants 

.. 18« 

report 

.668, 673, 

cliemistrv of 

271.364 

674,679,680,681.682, 68;l, 686, 

1 compounds, preparation 

.. 856 

687, 689. 690, 696, 703,709,720 

determination 

.. m 

New Mexico Station, bulletins 

43 

K^eidahlmothod. 


notes 

434,721 

exeretiun by animals ........... 

.. 817 

report 

... 268 

in urine after eating. 

... 804 
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!N'itrog«m, foedixifi pf groen plants B37 

‘flxatsiogDi by alkulint* earths 656 

formiug bacillrift 058 

free, asaJmilation by— 

legumiuous )>lautH 19,277, 

302. 407. 550, 561 
r. S. 1>. A 372 

niicrobea 465 

TiiU'^turd 562 

or^riniaiuH in the soil 278 

phuiier<»gains 054 

plants 10,407,750,922 

white iiniRtnrd 057 

free, eombination \\ith Mulplmr 

and earbon 185 

noucissiimlatiou by germb 

nating bailey 372 

in Imriiyard manure, lu-is 198, 

292. 490, 755 

deea^ ing orgaine mat ter, lo-^a 19a 
feeding atutta, duienniiiation H9 
fort ilizera, detenninat joii ... . Ill, 

181.272 826 

fre.sh mnnuie, utilization 25 

guano, detenninatbm 052 

loiitlier retu,s<‘, a^ailabiHty, 

Mass. State 290 

nitrates dett'rminatioii 181 272 552 
aoila, conservation by catch 

crons CS2 

tian8t<»rmatiori 22,99,751 

sugar beet leui e« •» aflectcd 

tertilizers 95.5 

HUlpliato ot uimnoiua and Di- 
li ale of aoda 573 

iiniie, loss 198 292,755 

orgnnii , availabilitj in fei tili/.ers, 

Conn. State 191 

question 17,853 

siipid,> , influeueeon plant grow tU 8 9$ 
INiirugenous lecdiug Htiifis, artilielal diges 

lion 553 

fertilizers for n inter r,\ o 297 

matter, formation in jiluntH 921 

organic ba.ses, examination 553 

Hiibstaiiresin sugar-eaiie juice. €45 

'IS. carbonaceous rations for 

pigs, N. Y. Cornell 242 

Nitrous acid.s *. SiU 

Kou.sngarH in sugnr-caiio juice 647 

xionuitrogeuous 305 

North Amencaii dijitcrology, biliograpliy 69ii 

fungi, new 468 

Cramiiiea*, anutoni> 277,925 

Indians, food idaiite 03 

North Carolina Station, bulletins .... 98, 103, 111, 
112,287,294,300,404, , 
422, 423,420,429,475, 
581,606,617,629,702, i 
741, 742,845,854,876 1 
meteorological re- 


port 286 

notes 842,632 

reports 165,258,340 

North Dakota (’ollegc, notes 74, 260 


Page, 

North Dakota Station, bulletins 80, 

33, 36, 39, 66, 62,64, 71 >801 

notes 74 

report. 258 

Notoxun monociTiis, notes 792 

Nuclear division and sporx* formation in the 

asciiH 748 

in iduuts 839,926 

without cell dhisltm 748 

Nuclei of the T’redinca* 277, 466 

Nucleolus, chemistry, struct lire, and pliysi- 

ology 277 

Nticleiis and nuctcar liodies in meristemalic 

tis.mics 748 

form, Mtriictiire. and division 466 

Niikamiso, notes 700 

Nursery stock, diseusas, N. V. Sta<«- 141 

iiisei tsafTecting N.y.Stati*. 141 

Nut blearing trees, notis, Was4i 134 

Nut galls, mid Ktiropean 530 

Nil f megs, mseets uffeetjug 413 

Nutiieiil-* in the uuim.il bodi inet.ibolisiii 538 
Xntnticm iind ll»e nt'n oiis sn >tern ... . , . . 708 

«heiiiisti.\ 523 

distuibed 838 

« \p«‘nmenfs w it h green plants 656 

ininn cllulaT 467 

ot fungi 8'19 

Nuts. germirmt ion as ul’eittdh) age 407 

Oak bark weCMl, notes Me 880 

h^\brld« 36 

post in*w 30 

red. V nod of 775 

in Ciiiiu » 961 

w«<k 1 extract. nualNKis bj hide jiower 

inethoil 920 

Oaks for ornuiiientul purposes 772. 773 

care oi’ IMJl 

< »at cei’idonij id new ..315,880 

eliud, digest il>ilii> 154 

( hops, analyses N.J 702 

feisl, ainiU sea, Muss. State 336 

grass, tall lucadoxv, ("an ,384 

('olo 120 

Tex 110 

uild.C'an 384 

hay, anal 3 ses, ( 'oun. Storrs 614 

digestibility, Mass. State 317 

bulls, analyses, C. S. 1), A 396 

leaf blight, N.J 690 

plant, respiration and tninspinitiou ex- 

peririieiits 464 

HUJiit, culture oxperimentiS 693 

hot-w uh'r treatment, Wis 589 

iioUm, Ohio 28 

treat niont 789 

stm w and vetches, for milch coirs 64 

digest ibiUly U9 

fur horses, K . Dak 802 

niih'h cows 523, 016 

Oats, analyses 63,210 

Conn. Sterrs..... 614 

Ma8S.iita<e 896.336 

S. C 336 

U.8,D.A. 896 
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Oata and wlioat, mixed seeding 862 

culture exjierlmenta 497,764 

Colo 122 

Ga 945 

111 910 

fertiliser experiments 22, 122, 575, 579 

Can 579 

1ml 117 

Ky 759 . 

La 3U7 I 

Maas. JInteh . 121 ] 

MnHh. Stale 291 , 

N J 94J . 

Pa 94:{ I 

field i*x)>eritueiitH 22, 581, 7G'» 

‘Minu 110,397 

light and heavy, (’niii]»oHi( ion 497 

liiiiefor, li. 1 8.78 

niauurial roqum'ntonta 210 

on soil treated with vurhon hiHuIphid 32 
]n*m*utageof hull and kcruid in grain, 

Ohio 28 

aoediug at differoiit (‘an 116 

Minn .. 119. 39H 
dept hri. Minn 119,398 

rat# « 32 

Ind 117 

Ohio .... 28 

hj diftVrent nu't hods, Ohio .. 28 

ditlerent Hizt-d grain.H 209 

fthnukuge <»f grain and stran , < >hio . . 28 

Thomas «lag and kaiuit loi . . . 497 

vanetiea 203, 209 , 497, .779, 952 

Cun no, .779. .780 ,7dl, 671 

Colo 120 

Ind 117 

K> 75) 

Maas, State 299 

Mont 8.79 

Ohio 27 

l*a 947 

AVyo 210 

VH. hrau and ground lieal lor horava. 

N.Dak 8UJ 

fthorta for hoiwa, 

Dak 802 

horse bread for liorNi'K 247 

wild, notes, T. S. D. A 13.7 

winter, Md 297 

Observatory, Mont Aigonal 661 

Ocnena diitpar. < See Gy pay moth. ) 

Odontocera dotfalUft not cm, ('oiiii. State .. 229 

Odorless phoRphRU^ analyses, Conn. State. 195 

Odors of the air, measuronieiit 848 

(idymrwurv/ohffsilaritt, notes 595 

CEdeina, inaliguant, of eows 805. 987 

CSdemiuia con&inna, notes, Mass. Hatch. . . U1 > 

€Bd 0 mye«$ teproideuSy notes 787 • 

CKstms, development of larva 880 | 

oris, notes 413 j 

Ohio plants, catalogue 468 | 

Ohio Station, bulletins 27,37.42,660,690 I 


liot<^8 160, 814 

report 657,082.686,697.720 

(Kdium tMUamiy notes 7U0, 962 


Page. 

Otdivm /ructtfienuitty notes, Conn. State* . 220 

Ofdinm on grapes 788 

treatment 876 

treatment hy sulphurous gas 39 

Oil < akes, Hnal> ses, Mass. State 336 

an a fertilizer 490 

feeding «t uf!« and fertilizers . . 985 

va. barley for pig.s 243 

essential, of liiues 102 

oranges 405 

in linseed cake, variation 163 

of garlic in r.ipe-secd l ake 248 

prodnc.ug plants, straw and chatf 337 

Oils, an dyses 2.77 

and fats, broinin lieat value 052 

fatty acids, ovulation 557 

Used in rations, X. 11 155 

Oil\ M'ed.s gcnmuatiou 218.409,510 

Oklahoma College note.s 200,131,721 

Station, bulletins 872 

financial leporl 73 

rejiort 73 

notes 260,434 721 995 

f )kra. varieties, ( ’«»lo 125 

La 4U5 

olive eulture ami olive-oil nianufactur* , 

niainial 505 

oil adnlteration 273,558 

Oln es, *»riirting 505 

m Spain, notes 127 

Onion maggot notes, ('own State 230 

thrips. notes, X V State 144 

Ohio 697 

wild, notes, 'reiiii s72 

( tuiou.s. culture 217, 771 

in Knglaml 584 

North DiUkota 33 

tranwplantini;. Te\ 685 

vurietuvs. i\rk 124 

La 405 

Mieh 302 

Tex 685 

7V. Va 213 

Wyo 211 

Odajwia gcabies,\\oU'» 141 

Me 875 

Optical phenomena, V. S. 1 ). .\. 474. 845 

properties <if tannii* acid 5.77 

Opvnha alcahn. notes 564 

c/topM, notes 564 

Orange, mussel scale, notes 881 

usage, notes, \Va>li 134 

rust , t r(*at incut. Can 464 

soil ten ilization, l\ S. D. A 500 

tn‘C. analyses 217, 500 

Oranges, analy aes 582 

California, ilamaged by frost 585 

essential oil of 405 

grafting 505 

protection against frost 771 

varieties, La 405 

Orchard fruits, fertilizer exiierimeiits, Ma.ss. 

State 806 

varieties, Can 582,687 

Me 868 
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Orchartl Araita, rarietl««, Ore/[ 34 

grass, analyses, Conn. Storrs 614 

N. n 155 

culture experiments, Colo . . 120 

notes, Ark. 206 

Can 884 

Orchards, alfalfa and clover in 585 

apple, cultivation, Mich 304 

spraying, Mich 305 

treatment, N. H 126 . 

N. Y. Cornell , 137 

N.y. State,. 139 I 


cultivation, X. Y. Cornell 864 ' 

fertilizer requirements 771 

irrigation 585 , 

rtali 430 ^ 

setting out and pruning 771 

spraying. X. Y. Cornell 137,879 i 

K. r 126 ' 


tillage vg. irrigation 131 

Orchids, culture and management 586, 687 

injury hy cattley a tly 880 

spot disease 511 

Oregon Station, bulletins. . 26, 31, 34, 35, 62, 1U7, 236 

notes 434 

report 259 

Ores, analyses, S. C 273 

Organic acids, effect on alcoholic fermenta- 
tion 659 

bases of animal origin 736 

cliemistr.N , tuunual 364 

conipounds, oxidation by laccase.. 921 

mutter, decaying, loss of nitrogen 

in 198 

nitrogen in fcrtiliacrs, availabilit> , 

Conn. State 191 

substances as affected by perman- 
ganate of potash 17 

iodhiin 272 

Organisms as atfected by lecithin 660 

in the sap of frees 928 

of uitrilication, morphology 277 

Orgyia lemottigmg, notes 881 

X.J 696 

Ornamental grasses, native 772,8,37 

]tlants, fungus disoascs, X. J . 602 

shrubs, notes, Can 586 

trees, planting in northwest 

Wisconsin 959 j 

Ortiithology and Mammalogy, Division, 

r.S.D.A 20,470,840 | 

Orobanehe sjip., growth 811 * 

Orf^ezirt anrifp, notes 228 

cataphracta, notes 228 

Jfoecoga, notes . . - . 228 j 

iffgignig, notes 228 j 

Mass. Hatch 141,146 

w<enan’cn#is, notes 228 

n. sp , notes 517 

oeeidenf^lig, notes 228 

pTfrlonga, notes 228 

urtircr, notes 228 

Osage orange, notes. Wash 134 

Jicalc, notes, Ariz 411 

0$einig/rit, notes 882, 888 


Page. 

Oteints tanioput, notes 5l7 

Osier culture, notes 775,870 

Osmosis in vegetation 740 

relation to activity of ferments — 928 

O§te9-poroti\ notes, Fla 64 

()tiorhynehu$ UgustUd, notes 968 

Oven for drying substances in hydrogen, 

X. H 00 

Owl, short eared, notes 471 

Ox botfly, notes 44 

N. C 44, 581 

Oxalic acid, effect on starch 366 

for preserving plants 667 

salts, poisonous act ion 467 

Oxen of Ceylon * 804 

Oxeye daisy, analyses, N. II 155 

Oxid of nitrogen, efTect on metals and mer- 
curic ox ids 364 

reduetioii 91,272 

Oxidation of oils and fatty acids 91, 557 

tannin in cedar apples 17 

Oxidizing ferment of ^ egetahle origin 921 

Ox J eelluloses, st udies 185, 462, 833 

D'-J'Rvn in water, determination 921 

Oyster-shell hark louse, notes, Ark 42 

X.J 696 

r. S.l>. A . 514 

treatment, Wis . . 592 

Oysters, coloring of 20, 524 

raised on the eonst of Frnuee. . . . 891 

coceir eompositien 557 

Palcttmta ecraotrt, notes, Mass. Huteh 141 

Mich 967 

I’.S.D.A 314 

Palmettos, tannin ill 993 

Paniunkey phosphate, analyses, Mich 380 

S V 295 

I'ancreatio ferments, inversion of starch 

by 644 

Pahiettm vnts gnlh (.SVr Haniyard grass.) 

marginatum, notes 750 

miVaceum, notes, Mass. Hatch ... 121 

Pansies, life history 960 

2'apain as a digmfire agent 835 

Papau, notes , 505 

Paraffin enibe<lded sectioiis 372 

Parasites animal 806 

of Angonmois grain moth 793 

fresh water ffsU 987 

nuclei nitd protoplasm 749 

poultry* 791, 806 

sugar bt^icts 310 

vegetable 310,377 

Parasitism in gi'Hin rusts 225 

insects 798,880 

of Kfetria ninnaharina 618 

Parasol ant, notes 694 

Paritt gex^nofata, notes, Can 698 

Paris green, analyses. Me 835 

and Bordeaux mixture for omu* 

kerwonns.K.! 126 

Hordeaux mixture Ibr ood> 

ling moth, K. 1 126 

lime for caukerwonns, K. 
T.Oomell 879 
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Paria green and London pnrple for cabbage 


bntterflj, N. V. State 144 

m an iOHocticide 882 

for cigar'<;a«o bearer, 2C. T. 

Cornell 228 

elm leaf Conn. 

Storrw U5 

loaf rollers 180 j 

inspection, Ln 882 i 

propnratlon uihI nst*, Muss 

Hatch 140 

pi^‘parat1on and use, Alirh 231 

Parks, floral deai;;nH In 506 

rarlatona perffa»(Iei, notes 60.5 

rfetnor, notes, Aria 411 

Parsley, v'arietieH. La 405 

Parsnips, fertilizer ex jH^riiiients 570 

poiHoniiijiv b\ 131 

Iowa 5f<9 

varieticM, Wyo 20 > 

Parthogenesis in hoes 146 

1*1181 «•! . ( See W oud . ) 

Pasteur monument, notes 996 

Pasteurizatiou and stenlizathm of milk, tJ. 

S 1). A 529 

»>f milk and ereain 68,629 

Wis 897 

Pastoiiriaed milk, fat in 71,255 

FaAtinaca mtiva, notes 131 

Pasture grasses, study 925 

thistle, notes, X.J 689 

ra. pasture and grain foruillcheous. 

K, Dak 62 

Pastures, fertilizer exi>erimmits 31,2i»9 

fleld I'xperiuieiitH 765 

prairie, renovating, Kuns 27 

sewage for 379, 573 

Pathology of jdauts 725 


Pago. 


Peach scab, Conn. State 220 

scale insects, U. S. D. A 768 

notes, Md 147 

West Indian, notes, V. 8. D. A . 514 

trees, fertilizer experiments, N. J 686 

yellows and black knot, Ohio lavr 37 

r. S. D. A 766 

Poaches, blaek spot, 1’. 8. T>. A 766 

culture in Europe 959 

Michigan 960 

insects atfecting. r. S.l). A 766 

pli'king and marketing, V. S. D. A . 766 

pruniui; 585 

varieties, La 406 

Aiich 214 

Oreg 34 

r S D.A 766 

winter spraying 883 

Peanut, hihliography 181, 681 

Pesmut cake, aiial.vses. Mass State 3;M1 

for l.'iinhs 524 

feed, analyses. Mass. State 336 

digest i.')ilit> , Mass, state ... 317 

husks, analyses, Muss. State 336 

meal, analyses, Mass. Slate 336 

X.J 720 

feeding experiments 63 

oil and meal 523 

for calves 64 
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rugvlotrujt, notes 099 

Conn. State 230 

X J 697 

4*«ptno«n*r, notes 595,699 

Scorzonera, \ arioiies, La 405 

Sciitch broom, notes, Wash 134 

Sertrjdiularia niodoidy notes 530 

Scurf of sweet ]>otat(N*8, Tex 684 

S<‘urfy bark louse, imtes 790 

r. S. I). A 514 

scale, notes, N . J 096 

Sea mud, ctTect on root tubercles of legumi- 
nous plants 188 

S(*asonnldiitic»rphisui 278 

Seawt*ed , a n al,\ ses, Can 573 

Secretary of Agriculture, report, 1894 259 

Sc'creting organs of fnngi, studies 466 

Secretion of potash by Dicranuru 517 

Seed ball of sugar bin la 397 

CO, its of red clover aoed, perforation. . 872 

rmboliifene, caliinm oxalate 

in 94 

control station at llohcuheitn, report. 872 

Vienna, Austria — 872 

Zurich, rejMUt 510 

of liolland, report ... 779 

Middle Stiermaik. 

report 871 

ITambiirg, rcjmrt 778 

Sweden, rejmrt a . . . . 218, 

698,690 

development in Scitarainem 748 

exchange, eHecl on culturo of wheat, 

X. Dak 80 

potatoes, selection 122, 750 

tests, rodiK*rnti\e, Ala. (.'oUege 682 

wheat, select ioa 879.952 

ScHlling pineapples 771 

strawberries, Mo * . 806 

Seeds, abstracts of articles 88» 

135, 217, 406, 509. 587, 688, 777. 871 

and plants, distribution, Cal 766 

buoyancy * 218 

chloroph.t 11 in 468 

clover, exam! nat ion 871 

germination 509 

dispersal by birds 689 

dissem luation 619 

diswdntion of coll memblraiioii during 

goriulnatien «... 18* 

drj* and musty for planting 407 

examination 687 

gennlnatlon apparatus. . .......... 278, 779 

tests 136,406,407,871 

B.1 487 
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gemtniitiun aa aff^HOted hy^ 

ago 777,871 

depth of plant iiig, >I i<*li 306 

furmic aUleliydp 37 

nitratee 3« 

temperattire 407 

hard, ma<‘h|]io for treating 610 

iunnatunsdeviatlonH from 5H8 

Ind 371 

oilj', gFrmJaal ion 510 

of tr©<*8, gertniriaiion 609 

phoepliati<‘ HuhMtaiu**' in 026 

provontion of frand in 407 

prcHlrictlvenFMn tiM ailWtod by sizoaud 

w»^ight 610,680 ( 

prodiu*tI\ (‘iioHHaM aCwtadh.VHizoniid f 

weight, IJ.S. 1) A 080 1 

pim*. iiiv»«8tigaiIoiis, 1'. S. 1). A 610 

\uluenti(l pMMliH'lioM 407 

Hold In thoinarkctM ol Kngland, (|ual 

ity 778 

dt pth of planting 509 

vt\getuhU‘ ali^ log 404 

\italit\ 37.38.510,777,879 

(’an . 687 

Seepage Mtitera and undertloM of livers, 

rtah 163 

from irrigation. Colo . 8i»8 

Seismograph, Mar^ in, r. S. 1). A 474 

Stlantiria eeraw , notes 147 

Oreg 35 

«pp., notes. Cun .. 503 

Semiarid Kansas 2H7 

Stner 1 0 vulga ri«^ note'* 511 

Souoeuw, active prlneipU'M 468 

Senses of iiiHoets 231 

Sepoxators. {>»iv (’ream Hepuiatois > 

Septoria cevatiuci, no(t « 788 

X. V.Ctirmll 138 I 

dinnr/tt, notis Ill ^ 

notes 140 

nViit, nolcn, Iowa 787 

Sequoia frigantea^ lurtos 061 

enujK'rviri'ne, notes 961 

Serradella n» a eut^di erup alt<*r ryo 32 

afJeeted hy lime 397 , 

luiltnre 307 

exporlrneiitH, Mass.Statc- 205 

S^m. uevi iiyector for 803 

of inocmluted animals, uetive prop 

erties 25,3 ’ 

Service lierriee, vnrlcth'S, ieU 214 

Sesame cake for lambs 523 

milolioOw's 708 

8Uth(^Uia puneti/ormie, iioie^ 613 

Sewage as a fertilizer for pastures 379,573 * 

farming In India - 670 

irrigation Selds, inti ueneo on houltli 756 

polluted streams 480 

pnriileatian 293 

sludge, analyses, X. JT 669 

utiliimtion 176,756 

Shalcing and stirring apparatus. 273 

Ind 15 

Simaring, efEi^ct on mUk of sheep 992 

V2 fi 


rage. 


Sheep, Aveyron breed 708 

bodily development 621 

cross breeding 248 

digestion exiicnmvnts 15il,796 

Conn. Storrs . 597 

Mass. State . . 316 

dipping vat 882 

farming in Wisconsin 986 

f<‘<*ding experiment H, ( ’olo 705 

Wis 016 

fescue, notes, (’au 384 

letero IiiPmulnTin, Mont 986 

Kjibylis breeds 017 

Ihertlukehi 252 

huigw'ornis 262 

manure, unalyseH. Conn. State 195 

iiietabolimn i‘\i)crimciit 23.5,804 

milk, Kast Friesian 708 

nasal bo( 413 

potato<*H f<ir 64, 248, 616 

raising in Algeria 617 

rape for 64 

Kt.ih. notes 315 

ticks, destrm tioii 44 

tiibcn iilosjs in 712 

wide r* n.irroM rations tor. (’onn. 

Storrs 605 

Shelter 1 m*Us, notes, (’an 587 

hedges, trees for 134 

Shot hole fungus of jqu jeol^ 788 

Slm'ddiiig ina<‘hi)te foi torn lest, Ca 044 

Shruldwry in inter .586 

ShrulH, pruning 772 

.Siberian pea tree, nutoh 135 

Silage, ana I \ses. Conn .‘^torrs 614 

Mo 835 

XU 155 

S. (• 3.16 

feeding, Ivans 30 

irom diflerciit kindsof <*orii, !Miun. 119,425 

ill Anstruliu, preserN ation 32 

pH'parat ion 3i)6, 682 

Kaos 29 

i.v sugar ImvSs and mangt 1 wurzels 

for milch cm»'w s, X. Y . Corui'll 240 

vs. sugar be< ts and iiiaiigi I wurzels 

for milch < tiws, l‘a 976 

Silrnf tiichotouia. notc.s, Me 872 

7 fili'icti, notes 090 

nocti/iero. notes, Me 872 

Silica, 8<dubilit} 556 

Silioates, dei’ompositiou by Imric a<*»d 552 

water in 270 

Silk rags, an.i lyses. X. H Ill 

tapestry made by larvm of JCphestia 

Inehnietla 791 

Silkworms, culture 146, 880 

Silos and silage, F. S. D. A 430 

Wash 766 

Wis 630 

silo build iug, Fa 258 

cost of fllling, Kans 86 

Silvanue eajutiir, notes, A la. College 48 

suritiamentiitf noU\s, AU. CoUego. . 43 

r.S.lkA..,. 515 



1078 


EiPBSIMVKT K 800 SD, 


PaiKO. 

811^«er ilsli, notea. Me 880 

hull buek wlieat, cnliura <»xp6rlntenta, 

Haaa. Btate 205 

xnapjio, uoten, Wjiab 133 

phylum marianum, notea 88 

Mrex ffigaty notea 882 

Sirni>, maplo, noit's, N . H 162 

Sirnpa, analyaea, Ark 002 

cletemiination of »Uj[>ar In 536 

table, preparation 630 

Sisutn, cultivation n» a timber tree 870 

JSiityfnhrium attiSnShnum, iwtm 407,511,872 

sinapi)ttn4mt notea, Can 588 

Sitodrfpa 2 >anu'm^ iiotca 700 

Skim milk bread, digestibility 704 

centrifugal. ft)reheeHe 71 

for calvea 423, 523 

mlleb cows 523,985 

pigH 523 

utilisation 520 

Skipper, cbecso 791 1 

Slag. {See ThoniaH .slag ) ' 

Slacked lime, effect on \oaat " 028 

Slanghtet exjHsriments in Berlin 13.5,524 | 

uitb cattle 804 

piga 337 

lioUHC manuri.il value 490 

“ Sleepy ” diaeaio* of KjraatoeH, treatment.. 223 i 

“»Slo]jping” mib h eowa, Cun 704 ' 

Slug cater|>illar« of Xcu-' York 6l>9 , 

Small fruits, cross fertili/utioii 274 

culture in nortluvest Wiscon- 
sin 050 i 

drotjgl hint ult ure of 505 i 

varieties, (’an 582,587 

Me 868 

dreg /. 34 ; 

Wyo 215 I 

Smoke from factory chiiuiieys, etbrl on ag- 

rieultun» 813 j 

Smut fungi, studies 512,6,30.904 | 

of barlcj’, tr«‘at merit 787,780 , 

cereals 224 ' 

eorn, notes 411,004 

grains, treatment . . . 225, 512, 501, 005, 787 1 

Japanese cereals 064 | 

oats, notes 003, 780 

Ohio 28 j 

treatm,ent, AVIs 580 i 

rice and millet 788 

sorghum, culture experiments 608 

notes 140 

wheat, N. Dak 30 


tm. 


Sodium carbonate* M 

for aprayiuff potatoes* * . 807 

light, new burner * 18 

nitrate. {Bee Kitrate of soda.) 

Soft phosphate, analyses, $.0 205 

rot of sweet pol^toes, Tex 684 

scale, notes, K. J 606 

Soil, analysis 752 

methods 762,758 

pjogresa in 178 

bindt^rs, grasses for, 1'. S. I). A ....... . 402 

charts, prciraration 486 

deposits, analyses, Mass. State 204 

exhaustion as a cause of sugar -caue 

disease V3A 

fcnilltj' ns afft'^'ted by culture 560 

Minn . 476 

effect on traiispirat ion 026 

essential elements, Minn 477 

humus us a factor, Minn 477 

restoration 753 

foniiiitioii, <‘»iU 80 « 290 

for roses 772 

luiimdity, ctlect on plants 10 

hmnns, as ntVct'lod by loaves 23 

nitrogen conUmt 290 

inhueuce on seed pnsluction of sugar 

iH'Cts 300 

siibterruneiui parts of 

plants 740 

inoculation for leguutinouH pl.iiits 23,372 

iiixcstigatioiis in connection with held 

CKperiments 261 

inoiel un> as affected by fall plowing . . 377 

local factors.. . 179 

p<»tasMiuni » i - 
trnte, AVis . 567 

snlmoiliug. ... 100 

iemperatniHA... 00 

roiim^rvation 23, 289, 753 

Xebr 847 

intluetici' of burnyanl manure 

on, Wis 560 

invostigations 753 

nit rates, reduct ion 698 

nitrogen, transfomatlon 22,09,754 

of lime plnutatiouH, treatmeut 85 

organisms, assimilation of uitrngeii by . 278 

particles, sixe, Minn 476 

pre]>aration for flax 82 

rot of sweet potatoes, X. «r 781 

taxation 480 

tomperat area, Pa 038 


notes, Minn 

treatment, Minn 

Wis 

Snakes, poisonous, of North America 

Snap beans, cariotics. Ark 

Snow dust, examination, U, S. D. A 

flea, notes, Mo 

Soap bush, notes 

Socialism and agriculture in France. 

Soda, formation in nature 

CA. potash as a fertilizer 

B.I 


410 ’ AVyo 200 

140 I testa, value, F. I 851 

580 i treatment for fungus diseaaea.... 170 

471 Bella, absorptive power as &ffooi«d by fertl- 

124 liaors 088 

474 for aqueous vapor . . 481 

880 abatracti of articles. * 22* 

650 08. 180, 287. 378, 475, 565, 661 . 751,845 

73 alkaU, salts in 178 

834 amount of water» tT. B. D, A 483*487 

380 ntndyses 487 

840 Ostt 884 
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ffili]a,«iiilyaes,Ky 

Page 

. m 

Me 

. 835 

Mich 

. 487 

K.H 

99 

and their properties 

486 

arable, drainage waters 

99 

fertilieer req uirements 

. 664 

as affected by sulphuric anhydrid.. 

. 664 

behavior of hippurif*. acid in 

. 662 

ealcHreous, renovation ^ 

. 848 


cliAmical analysis aud agrictiltnra) 

valao 190,752,932 

aud x^hyaical (<xanii tuition 480 
drcolation of air and wat<T in.. 23, 290. 684 

copper <’om)Kiiind» in 99, 189, 486 

deteminatiun of Imte 845 

iiiajicneaia 846 

phoapliorio acid, 

N. (’ 742 

elTeot of orgauit' and niiiioral acids on, 

jMIuu 48 J 

erosion by wat4*r 486 

fertilising, r ».1).A 509 

with carbon bisulpliid. 32, 98, 197 

hix>piiric acid iu — 377 

infested with phylloscru, maiiage- 

nient 505 

light, catch rnipw for 682 

luaiinritig 757 

liming, It. 1 877,378 

moor, culture 486 

of Ilordogne, France, reclania* 

tiou 486 

iiitriticatiow 190,933 

of (Hiiiada, analyses, (’an (UU 

Capo Colony, aiudyscs 487, 75E 

Conrlund esauiiimtion 663 

Uaw^aiinn IslandH, amtl^ses 571.937 


Pago.- 

So^a beaua, aualyaea, Maaa. iState 296, 336 

N.n 165 

and eoja bean products 891 

culture experiuieots— 

Arif 121 

Colo * 120 

Mass. Hatch 121 

Mass. State 295, 298 

for culture media 660 

milch cou H, Muss. Hatch. . . 150 

root tuborcles 637,750 

Sojanin in jiotatfies . . 652, 749 

Solanum earotinensf, notes, N J 689 

r. S. D. A 135 

rogtratU7n notes, N.JT 6B9 

r.S.D.A 135 

s]»|) , notes 511 

Sfddier bug, ring bunded, Me 880 

Solids and liquids, iqiparaius for treating, 

Ind 15 

Solubility of ferments in alcoholic solutions 639 

pliosphatcK in tlie 80)1 22 

silica SiiO 

SomotoH**, dietary experiment 890 

tSouehus orpeinnf>y noU^s, t’an 688 

r, notes, X. J 689 

oi<Trtct'«s, notes 511 

Soot, aimlvses, 5Inss State 204 

Sorbose, preparation 834 

tS trUus aucujifiria, sclerotium diseaw 311 

Sorghum bagasse for imlcb tows 64 

cane juice, analyses 862 

Ky 835 

culture etxperiiueuU, Ark 121 

Cob) 120 

La 397 

in Kansas, notes 32 

smut, enltiire «‘\|H'nments 693 


ieelaud as atVet ted b;i wind 475 

Idaho, analy ses 486 

Illinois, investigations. 377 

Minnesota, a lu lyses 484 

northeastern Iowa, history and 

g< nesis 487 

Texas, analyses, Tex.. 377 

class! tlcat ion 571 

Washington, analyses, Wavsh 375 , 

Wisconsin, aimlysus, Wis 936 

permeability 487.751 t 

plant food, assiuiilation 104 

productive cu{)acJty 848 

productivenessasatrecied liy humus 292, 377 
relation to crop prod uction, l^. S. 1). A . 476 

moisture 753 

renovation 573 

revemion of phosphoric acid in 572 

sandy t plmi ts for 398 

solubility of phophates in 22, 488 | 

soluble salts iu 373 

storage capacity for water, Wis 660 

swamp, as affected by phosphates ... 293 

virgin, of Canada** 571 

water capaoiiy * 487, 569 

Seda bean hay tnllob cows, Maas. State. . 820 

m^digtsUbllil^, Mass. State... 817 


notes 149 

varieties 953 

Del 761 

halepenttr, uotes 765 

<S’oro)f/)or»Mm woo t(fp, notes 839 

Sorrel, analyses, N 13 155 

Soup tablets, iinalN sos 890 

Sour milk hu* cahes 64 

rot of sugar cane 788 

Souring of milk, tT. S. D. A 429 

vriuo. investigations 257 

South Carolina College, notes 533 

rock, anal> ses, X. J 668 

disHolvml, analyKcs, 

K.T 389,854 

Station, bulletins .... 2,56. 295. 457 

notes 533 

report 273, 

290,295, 308,336,337,340 

South Dakota College, notes — 995 

Station, bulletins 287,403,507 

notes 342,814 

report . 32,36,38,39,44,45,78 
Southern cabbage butterdy, notes, K. Y. 

State.. 144 

cattle fever, Fla 851 

grass worm, notes, Mhts. 878 
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Bow tbifttle, notes^ Can 568 

Sowing, yield aa affected by time of. 863 

8oxhlet extraction apparatus, modid cation . 272 

Specific gravity of curdled milk 273, 555 

seed imtatues, infiaence 

• on crop.. 759 

Sptgazzinia ammophilcH, notes 830 

Sphaoelonin oinjr>cliwi«, notes 965 

Bphairella fraga r tot', notes 39 

lat'icina, notes 51.3 

on Larix leptolepit 775 

JSphaerodertna damnogujn^ notos 695 

on wheat 410 

Sph(erop§i$ fnalorvni, notes, IM 874 

Sphasrotheca caitagnei, development of peri- 

tiiecia 564 

morfi‘Uvce, notes 141 

pannosa^iwim 141 

Sphaero 2 >ftis robinecs, notes 838 

triacanthi, notes 83H 

Sphenophorue Bi>p . notes, Miss 878 

SpbingidU', catalogue 699 

Spilothyrug alccat ( Ileapcnum mahutrum) . . 791 

Spinach, varieties, La 405 

Oreg 35 

Spiny amaranth, notes, N. J 689 

U.SD.A 135 

eocklebur, notes, N. J 0H9 

sow thistle, notes, N. J 689 

Bpirogyra longata, notes 225 

Spore formation, indiienoeuf external con* 

ditions 188 

of JiacilUfg col! com m un ig 929 

Spores, development 20 

of bactci'ia, resistance to hot, liumbl 

conditions 659 

Sporidesniium oil cue umbers and gourds .. 964 

BporotrU'hv m globnlifeivot, notes. Ill 220 

Sporotrichinn fur com bating chinch bugs.. 314 
Spot disease of currants, treatment, Iowa . 787 

orchids 511 

leaf, of apples, K. I 875 

carnations 141 

pears, R. I 875 

Xduuis, X. Y. Cornell 138 

Spray calendar, Del 44 

Mass. Hatch 140 

Mich 231 

Mo .* 965 

X.C 876 

Teun 883 

Sprayed fruits, mineral residues in, Mich . . . 969 

Spraying aiiparatus— 

descrijition and use, Mass. Hatch 140 

Mich 310 

X. <; 876 

Tenn 883 


1 


I 


! 


new 179 

Spraying apple orchards, N. T. Cornell 137 

X.Y. State 139 

by steam power 518 

experiments, Can 598 

Me 878 


K.H,. 


for apple and pear scab 788 




Spraying for cankerwortos, K. Y. Cornell. . . ^ 

codling motb. Ky 862 

elm leaf beetle, Conti. State . . . 814 

fungus diseases, Can 800 

pear and cherry slug 147 

midge 791 

rust of China asters, X. Y. Cor- 
nell 216 

grapes 141,876 

orclmi^s, X. Y. Cornell 137, 879 

profits of, R. 1 126 

pear orchards, N. Y . State 139 

fdants 591 

potatoes 29 

(la 860 

quinces, notes, X. Y. Cornell 138 

Sx>ring cankorwomi, notes, Mass. Hotch — 141 

pastures, XT. S. 1). A 164 

Xdowing, U. S. 1). A 164 

vetch, culture experiments, Mass. 

State 295 

wheat, varieties, Can 671 

SpriK'e, X orway , notes, VV ash 134 

trees, notes, W ash 134 

SpuiTj , unalj ses, ^lic h 054 

culture experimoiUH, Mich 498 

Sxmta, biM teria in 278 

Squore podded pea, notes 054 

Squash bug, bai'tcrial disease 316 

treatment, 8. Dak 403 

bugs, iH'W contagions disease m 791 

tip diseano 605 

Squashes, culture expeiiments, Colo 120 

S. Dak.... .403 

Irrigation, S. D.ik 40.3 

varieties, Ark 124 

La 405 

S.Dak 403 

\Y. Va 213 

Squirrel-tuil grass, luialy ses, Iowa • 779 

notes, Iowa 778 

Stables, ventilatingi^de vice 72 

BtaehyH tuberijera^ anul> 498 

Stalk borer, potato, N. J 096 

borers, notes, Miss 879 

X.Y. State 144 

Stamens and carpels, variation in number. . 467 

Standard acid solutions 185 

Standardisation of normal acid by borax. . . 745 

imtassium permanga- 
nate 653 

solutions 91,366 

sulphuric acid 653 

Starch, as atfeoted by diastase 279,833 

oxalic acid....* 8i$6 

content of seed potatoes, iufiaenoo 

on yield 765 

decomposition products 738 

dextrinous compounds 914 

dlastatle decomposition 805 

feed, analyses, X. J 798 

in compressed yeast, estSmationi. ... 71 

embryo sac of oaotus and Hesem- 

brianthemum. 277 

plants during wlntav 986 
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StAToli, in plants, formaiion 275 

industry iu the Tuited Htatss 800 

inrsrsion by pancreatic ferments . - 644 

origin and life liisiory 188 

paste 064 

studies 271 

volumetric dctcmiination 272 

Btaroliy foods, digestion 523 

Station and college ofUccrs, index to names, 

U.S.D.A 433 

hortlcultaristn, duties 174 

of agricultural clhnatology of 

Jiivisy 287 

publications, uniformity 173 

statistics, abst racts of art ides 72, 

164,258, 340, 432, 531, 031, 720. 810, 000, 903 

Statistician, report, U.S 1>. A 340 

Statistics, Division, U. S. D. A 73, 

104,259,340, 433,531.812 
Steam i>owcr for improv cinnit oi agrii'ul- 

tiiral industries 258 

Vit. ]«ot water Hir «re«nliouses 585 

X. Y. 

Conte 11 400 

Steers, feedinc experiment H, Can 603 

Ittwa 599 

Kans 600 

La 413 ' 

Mn^s. State. 322,323 

N.(J 702 

• Oreg 236 

\\^iK 614 

fish meal for 708 

linseed meal for 521 

well-balanced rs, poorly balanced 

ration for, Md 977 

Bhg(i»optycha jiinicolana^ notes 146 

Stellateje, morphology ami development 748 

8U»m borer, jtolato 315 

glrdler, currant, Mtiss. Ilateh 141 

rot of sweet potatoes, Tex - 684 

Siems and roots, mmliflcntions 74R 

wo(wlj , pttroMity . - 563 

Steppes, deserts, and alkali lands 664 

Steriliaation of milk 71,838,900 

cream, etc 529 

Sterilized milk as food 890 

digestibility 161 

for children 71 

investigations. 161, 897 

separation of fat 17 

Sterilizing apparatus 155, 660 

Stinking smut of wheat, treatment 874 

Stinkw^, Califomia, notes 407 

Stink wort, notes nil, 690 

Stipa, species and varioties 466 

Stipules, fonu and functions 277 

Stirring and precipitating apparatus, Ind. . 15 

shaking apparatus 273 

Stock and graft, symbiosis 188 

teeding guide, iN. H 155 

methods 177 

notes. Pa 985 

toitfor 708 

plants injurious to, S. Dak 38 




Stomach, hydrochloric acid in contents ..... 657 

Storm waves on the Great Lakes and the 

ooean, T. S. D. A 845 

Storms in Bohemia 07 

of Sept. 8 in Kansas, T. 8. D. A 846 

Straw and forage 84 

and hay, comimHition in dry and wet 

years 682 

Strawberries, culture 060 

Can 687 

Md 128 

fertilizer evi)eriment8 307 

Md . 128 

forcing 767 

varieties 217,308 

Del 767 

Iml 128 

La 406 

Me 864,866 

Md 159 

Mass. Hatch 130 

Mich .... 214,306,505,960 

Mum 131,405 

Mo 306 

K.X. State 502 

JM 405 

Pa 958 

Strawberry crown borer, notes, Ark 42 

leaf blight, X. ,1 091 

treatment, Del 767 

roller, notes, Ark 42 

weevil notes, Md 147 

treatment, D( 1 767 

worm, notes, Ohio 097 

Strawsonite for potato rot 876 

Streams, protection of banks 608,775 

Street tiees, selcetion and planting 136 

Streptoi'occie inflammation of cows' udders 

and catarrh in man 712 

Streptocm‘CUH and autistreptoeoceic serum . 280 

Stromjjihfs jilaria, notes 252 

Snbirrigat ion in greenhouses 504 

Ohio 686 

Subsoil, otfecton root tubercles 188 

plowing ittr conservation of soil 

moisture, Nebr 847 

notes 290,753 

Subsoiliiig, effect on soil Avator 190 

Sucrose and ruftlnose, inversion 365 

as aflbeted b> acid pbosiihate, La. . 718 

« lime, La 718 

sulphurous acid, La. 718 

citiic acid from 862 

fermentation 650 

iu inolosses and masse cuites, de- 
termination 741 

inversion hy bacteria 866 

oxidation during formation of citric 

acid 657 

Sugar, ash analysis 257 

action on ammoniaoal silver nitrate. 020 

and glycogen of lymph 186 

beet molasses for domestic animals . 88 

utilization 166 
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Value of fruit test s. 179 

Valve pipette, new 273 

Vtuullu. cultuie and prt*pnrntion 867 

Vanillas of comineriM*, notes 276 

Variation after birth 468 

in plants 19, 94 

Variegation in flovers and fruits 217 

VarieticH, siinullanoons origin 19 

Variety testing, < ost 179 

X^editUa rardinatU, notes 593 

Vegetablcalbnmiiioids, formation 271 

alkaloids, acidiineti ic estimation . 921 

dctenuination 272,559 

8 tud> of indicators — 651 

marrow, culture 687 

nofcc.s 504 

matter, iron 111 18 

mold, unal,^ sea, Mas.s. State 294 

oils and butter, chemistry of 364 

examination... 529 

parasites, usctul 310 

plijsiolog^ as related to agricnl* 

t urc 438 

development 277 

spiralism 467 

teratidogj and pathology 468 

tissues, healing of incisions 889 

Vegetables and fruits for citUi\ation in 

North Carolina 131 

as atfected b5' temperature. . . . 587 

culture in northwest Wiscon* 

Bin 909 

diseases, X. Y. State X41 

English and continental varL 

eties 985 

farcing 504,687 



1088 


EXPERIMENT STATION RECORD. 


A*a«Oi 

Vegetablf‘», /^anlcn, planting, and cultiva- 


tJou, Ark 123 

iniprovonicnts in culturo 585 

iusectH utrooting, N. Y. State- - - 141 

irrigation 258,504 

])reaervutioii 308 

varietica, lyiirli 950 

Vegetation ot Jendlund, Rtiulie.s 750 

Vegetal noorgaiiB of plants 467 

Veins o^ insects, anatomy 44 

Venoni'', toxins, and antitoxic serunm, at «d- 

lea 67 

Ventilating device tor stables 72 

VerniinouH brouehitis, miles, Aik 249 

Vennont Station, bulletins 112, 196, 972 

notes 632,722 

Vermutli, wines used in inanufaeture of 53o 


Page. 

Vinegar, acetic fermentation 20 

detecting luinural a<*i<l in 834 

from honey 530 

improx oments in manufacture 719 

Vines, diastase in 20 

protection against spring frosts. ... 18 

pni n i ng 36, 687, 772 

Vineyards of (Mianipagne 505 

tbo (lironde 060 

Lower Loire 808 

Roir-et-t'her 868 

roestablisliment 772 

restoration b\ bylirids... . 308,687 
Hurfaee rs siibirrigation tor, 

rtali 430 

VioJet damping, treatment 695 

\ lolets, eulture 40.5, 809 


Veteli. anal,\HeH, X. 11 15.*» 

and outs tor milk jiroduet mn, Mass 

State 320 

as a Hiluge plant, Oreg 27 

bittei. feeding i‘\pei iment.H 5oi) 

hairy, auah sew 200 

culture 210, t08 

expel mum t <%>U) 12o 

notes, r S I> A 397 

stmb USl 

bay, eligestilnlit.N , M.iss Stal(^ 117 

bullU'V, UMuIn .ses, M.iss Ntilte* 29t> 

eiillnree xjuTinientH, Mass. 

States 205 

pnrpb‘, peiisoning by 2.>2 

saiul, eultun' e\ juTimeiits. Kaiis . 27 

notes T” S I). A 397 

spring, (ulinre' peudiuenlH, Alass 

State 295 

W'lute’i', < nil are expoiiments, 'Mass, 

Stall 295 

Votebes, edl'eet on milk iiroduelion 64 

notes 054 

Mass TTateb 121 

Veterinarian, report, (’an 71 J 

Ind 812 

Me 893 

Mont .094 

Tex 900 

Vcti^rinary Congress, International 2 

laboratory of Norway, re]iort.. 987 

malei la modieafor larniers 526 

niedieine, relation to bnmau 

niedu*ine 618 

science and practice, abstracts 

of articles 64, 1.5.5, 

249, 426, 524, 617, 7otl, 804, 891, 986 

Vibrios, Ling s laetie acid 278 

Tida ihnnmtoruw as a fodder plant 58o 

monantha, as affected by lime 397 

MtiMO, nitrogenous eoimtltneiits 924 

tilrttfica as a fodder plant 580 

villosa, notes, Kans 27 

Victoria rcr/ia^ beating water for 688 

A^ictuals and beverages, sterilizing apim- 

rat us 15.5 

Vine cutler. iini>ro\ed 506 

Vixtogar, acetic acid in 272,650 


5 ii gill sells of (biiiada 571 

' Vnginia ]>hoNidiat(‘S, studies 196 

Station, bnlltdins , 31. 3c, 300 5261,954 

notes . . ... 260 

repoit :140 

ViseoHimelne melliod foi « \iinnn.it ion ot 

' butter 255 

\ iscoHilx . apjiaralns tor 1< sting . 162 

Vitality oi seeds 37. W 406,407,777 

as atb eted b\ eight .. 510 

lmri« d in 1 lie soil H72 

tests ot seed 871 

(’.in 587 

Vn i.inite, aiiah ses, Jv\ - KI.5 

'Volatile m uU in >\ im*, deti t inin.il mn 185 

fatly acids, dt ter min.ition 17,186,460 

in inilU t.it 618 

\ olatili/.at ion ot salts dui mg i‘\ajioration 459 

Volemit, a m‘\v beptit . 364 

I sugar 914 

Volnmetnc arial> his 652 

detenniiiation of b'Jid . ....... 745 

I imdliod tor pliospbonc acid 652 

\Vagner’H method of ]»ot cult lire 77 

I Walnut scale, loites. r S I). \ 514 

' trees for omamcntul plautiug 808 

Walnuts, < ullnn' in f'cance 506 

I F.nghsli, \ arietb'S, Mich 215 

■ Japan, Mirieties, Mich 215 

lep»do]itiTOnH larva in 690 

I Washington Agricultural (’ollego, notes .. 814 

Station, bulletins 133, 

375, 762, 766, 798 

notes 74 

I report 259 

I Wathingtonia Jilainentoaa, salt and sugar 

I eontoiit 749 

Waste lime, analyses. Moss. State 294 

I products of cities, utiliyat ion 756 

, Water, abstracts of articles 22, 

' 287, 373, 475, 565, 061, 761 , 845 

aualysoA 745 

Mass. State 290 

K.1 380,848 

S. C 290 

AVyp 475 

and free acids in sulphate of ann 
monia 4(3 
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Water, apparatus for t'olloctiug saiuplos ... 486 

oxaimnatiou 376 

artesian, in QueeiisUimi 290 

of South Dakota 2H7 

atmospheric, imal.\8P» 848 

bacteria in 19 

barterloh)pcal c\aiuinntif»u 23,376,570 

chemical cxaiiuuatiou 23, 570 

ciiculation lu soils 23 

collection ainlsloruge 431 

ooiit^mt of hn 1 1 t*r 157, 894, 895 

soil, iutluciicc on plants. 751 

cress, eultur*' 959 

N. A'. Cornell 401 

current in cucumln-r plants 925 

detoniuuatuMi ot o\>p‘ii in 921 

(irinkinu, lAinnination 23 

nitiatcMU 46.3 

puiiiKutum 376 

llltor res i<hu‘, .malyses, Mass State 294 

tiltratioii 23,200 . 

forirrijiaLion 531,631 i 

]»umpmp; 258 

hygienic 848 j 

in i»lunt prodm'tion 753 j 

ir.S. D. A 467 ' 

(iliysiologjcal role . -. 366 • 

l•a^^ sugiiiM, deteriniiiatioji 273 I 

siln at» s, (lelci juination 270 [ 

soil <luting drought <»f 1894 487 J 

Ma> -d nl} , )h95, 1’“ > D A 183, 4s7 j 

ti ansport ol‘ s<<lulilt“,,«lts l»y .373 

Bulpliate ol niniuonia (h tcimiua I 

lion 291 I 

iuea(l<*iv grass, note^, Te\ - ... 116 i 

nieasnrenn nt and diMshui for ini j 

gatioii. Alont . 431 i 

iiH'thotlsol anal.Nsis 89,273 

uiicio.scopical e\aniin.ition 662 

natuial, < olonng in.iltei ol .. .. 461 

pole'. HO calliMl 19 

potahic, nil rites in 74 1 

reqniieil ]>er })ound ot'di.v niutl<*i, 

W is 567 


l^xgo. 


Weather Bureau, forecasts, V. S. D. A 845 

relations tt> science and 

industry 287 

report 644 

corrospondeuce bot>M*en Euro)K*aM 

and American, U. S 1). A 474 

fallacies 287 

forecasting, study 930 

forceasts for agriculture 474 

in ^Ii^.souri, r. S. D. A . 845 

obsercatioiis and predictioiib . 97 

Keview, Vol XXTI, U S. D. A . 472 

XXIir, r.SD. A 474,844 
service, Slate, 8tuti«tie.s, V, S. 

D.A 474,932 

tidegraph^N , early liistorj, V. S. 

D. A . . ‘ 474 

a inter and Huiunu r cJiauges, C S. 

DA 474 

Wehworm, fall, X TI 126 

Weed la AA 8 of Oil io 690 

Soulli Dakot.iand Wiscotisiii. 37 
seeds, distribution b> winter w iuds. 

X. Dak .* 36 

Weeds, ulistracts of articles 36, 

1.35, 217, 400, .509, .587, 688, 777, 871 

destruction 872 

Ohio 690 

iiijiir,\ to cro])S hji 136 

legislation against, TT. S I). A 779 

iiilgration 750 

ol Kai sas 407, 589 

Xew Sontli WaJ»'.s 136, .511, 690 

New Zi'al.iiul 38 

Xoith (leiniany 21lj, 

(Oklahoma 872 

Swedisii mooi lands 511 

pro]iag.ilion and < laditulioii, 1' S. 

D \ 135 

Htinhes 

1\ ce\il, he.m, iiote-j, \l.i. College 43 

toin notc.s, Ala. t 'ollege 4*3 

totton boll, in Texas, V S. D. A .. 312 

granai'A , not« s, 1 . ,s I) A 51,5 


floluhle .suhstanct H in ]>1antM 

187 , 

])ea, notes. Ala Ccdlege . . 

43 

storugi- capacity of .sods toi, Wis 

56(5 

rh'c. iioltH, Ala I'ollege... 

43 

suction and hl.isl pump 

27.{ 

IT S D.A 

615 

Hupiilv ami forest lesorMition 

870 

btrawheriA , Del 

767 

from a saiiitarA standpoint . 

9.(8 , 

Aid 

347 

of London 

66 1 1 

turnip gall notes 

882 

variation of anmioniain 

296 1 

AVcca ils in alfalfa lit Ids. tieatineiit . 

908 

Watermelons, culture c\])eriiiiontH, Colo... 

126 

Wells, hat teriologieal exatmtialiou 

99 

varieties, Colo 

125 

West Indian peaeh bcale, notes, C. S 

D A. 614 

Aid 

129 I 

A’irginia Station, bulletins 

112, 213, 295 

AV Va 

21.3 

Wet rot of potat'ies 

.... 311,788 

W&x secret<'d by Lopidoptera 

596 1 

WbabtHt (AVv> Wuigod elm.) 


Waxes, analyses 

257 

Wheat, analyses, C. S. D X 

396 

Weather and birds, I’ S, D. A 

474 

and oats, mixed seeding 

862 

crop leview of Aliniu'sota . . 

189 

r\e, cross 

750 

cro]) service of Iowa 

22 

brail, analyses. Conn. Storrs 

614 

Now JVIex ... 

21 

Ala.sR. State. 

836 

sun spots, U. S. D. A 

474 

N. H 

. .. . 155 

at Long Hraiidi, T. S. T). A 

474 

S. C 

330 

Bureau, 11, S. D. A 

20, 

and shorts for hor.se.s. N 

.Dak. 862 

98,280,285,472,844,932 ] 

1 digestibility. Mass. S^tatc . . 317 



1090 


EXPEBIMBNT STATION RECORD. 


Page, 

Wlieat chaif’, digoatihility 149,154 

coinxMsitioii ut dilfereiit stages of 

rljHMiiiig, Mich 955 

cost and i>rotit of growing, Wyo.- .• 578 

cross fcrtiliyiitiou 1173 

crossing for seed, Minn 119 

ciilturo in England, P. S. 11 A 390 

(^iioensland 763 

digo8tibilit^> , Minn 425 

diseases 141,410,695 

drilling, Can 580 

oflVf‘t of fliange of soil, lud 391 

flour, baking teals 518 

fertilizer evpenments 122,398 

Can 579 i 

K . .1 942 ’ 

Pa 943 1 

Tev 119 I 

Ya 300 I 

Held ovponmentfl 581 ^ 

('olo 122 

• I ml 391 

Kv 76.. 

Mimi :!97 

foi eatlle 337 

hogs, Wash 798 

liorses, X. Dak 802 

j»igs 24h, 524 

Can 609 

Ivans 800 

Mo 981 , 

\ V. Cornell 241 ' 

( h'cg 62 

gluten oonU'Jit 518 

liar\ esling at dillcrent dates, Can. 580 

Hn(!C5Ch8i\e stages of 

riiieness. Mieh 39.5 ' 

m Australia and in , 

England 300 

manuring 9.52 

iniddlingH, analysi's, Conn. Storr.s . 611 | 

X. 11 1.5.5 I 

milling <iuiilitiCH 2.56.9,5.1 ] 

mill jirodnets 330 j 

Polish, analyses, Xev 891 i 

pres4-rvation 397 

pr lees ill England, U S D. A 164 

proteids 248,522,616 

rotation 952 

seed eNrhange, X. Dak 30 

selection <179, 952 


Page. 


Wheat smut, notes, Mich 240 

Minn 4U 

treatment, X^. Dak 89 

spring, varieties, Can 671 

stinking smut 674 

supply and prices 341 

varieties 121, 203, 209, 299, 7<J3, 952 

Can 579, .580, 581 

Colo 120 

111..." 9.51 

Iml 394,764 

Ky 763 

Md 298 

Minn 118 

Mo 861 

Mont 8.59 

Pa 9.53 

Tex 119 

Va.-i 31 

W\o 210 

m rranec 300 

r,?. mai/-t niitriti\ e a .due 891 

uniter, v.srieties 300 

<5hi 391 671 

VYhey hut t< r, X. V Cornell 69 

KUiipohition, X. y. State 160 

utilization 339 

rv turnips for pigs 243 

White nuts nott*'« f>93, KK2 

hir< li, notes, Wash l.?4 

hori'r, noil s .5iD 

eedai, distriiuit ion In Nt‘u Ji isey 774 

elover, culture experiments, Oreg 26 

grubs, notes .593 

insect wax .596 

lupine, unak\ SI'S, Msihn. State 296 

culture <*\perinieiits, 5Inva. 

State ... 295 

marked tnssoek niotli, notes N ,T 696 

ninscardine disease for chinch bugs, 

III 226 

mustard as h c.iteli crop, Mass. 

Hatch 121 

a.ssimilation of nitrogen by >5^ 
green manuring rs. barn- ^ 

,v. ml manure fur ...alt* 

June, groi\'tli 9<M) 

from seed 870 

vahliit, notes, Pa 929 

rot, treatment 411 

of grapes 965 


Minn 119 

Wheat Hccding- 

a t diffei ent dates, Can 116 . 

Ill 951 W 

Ind 394 

Mich 398 

Minn 119 

depths, (bin 580 

.Minn 119,398 

intes, 111 951 , 

Ind 394 I 

Nev 862 ' 

in drills va. broadcast, Can 580 ! 

Wheat smut, hot-watcr ti’eatnicnt, Wis..,. 589 1 


Ga 769 

scale, notes 316, 790 

tailed mealy bug, notes 228 

lid barley. (AVc Squirrel- tail grass. ) 

birds, useful and in,jurioiie, I'. S. I). A . 470 

carrot, notes, D. S. D. A 135 

cherry, black knot 875 

lettuce, culture 181 , 

nielon, notes 690 ] 

oat grass, notes, Can 384 

oats, notes, IT. S 1). A 

onions, notes, Term flu 2 

destruction, N. C 

plants, popular use #8 
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Page. 

WiW rye, notes, Can 3«4 

Willows, arborescent, notes 775 

for protection of streauis f>08, 775 

notes, Can 5H6 

r«. bamboos tor ornamental g.irden- 

ing ‘ t«8 

Wind and obiiuuey draft, T. S. 1), A , .t . . . . 474 

effect on soils in Iceland 475 

signals on tbotircat Lukes, r. S V.A. 21 

Windbreaks, ])lnntiiig, Wash 134 

trees for 50ti 

Windmills and ranners' tools, efticieney, 

r.S.l). A 474 

notes Ifi4 

Winds an<l lains, liow the} sjiread epi- 
demics, F. S D. A 845 

deseeuding warm F.S IX A . ... 474 

distribnl ion of sei d b;v , N. Dak ... 36 

WiiM* JecH, origin 72 

innking us nilerlod by tcuii)orutine . 257 

direetioiis, <Ja 770 

piiro y«*.^s^^ in 710 

WinobeuMcs, varit'tioH, lui 405 

Wincborrs, dapaiU’se 771 

Wines, aft( r /»*rmentfitntii in bottb’S 650 

unul;\ ses 708 

as all’et t(*d b\ alnni 271 


delfrinmalirm of alum in 

glycerol jn ... 
ni.nmiie in .. 


exunuunlUm ... 463 

iruit and borr\ 3Gi 

gum of .530 

iidi'ctions diseases i>t>3 

local, aeiditN 163 

3iri)scll<'. <‘\aiiMiiation 530 

* of A’ew Siintli Wales, <‘l\eimcal na- 
ture 809 

)>hoKphoiu arid in 271 

polassmin Hul])liu1e 111 18 184 

prodin turn 36 

' in P> renrCR-Orienlab 8 16{ 

racking 719 

‘ salicylic aciil in 91,184,186 

Samoan, < oiuposit ion 530 

souring, in vc'stigations 257 

Bulpliunuis ueid in .530 

Valpanteiui, fermenls 530 

volatib' acids ill 185 

Winged cdin, notes 870 

Winter fac'd ing of slock 804 

forcing of tomatoes, Me 80.3 

grain, condition, F. S. D A 73, 164 

Helds in.jured bj eold, treat- 

nu'ut 121 

irrigation 530 

mo lb, notes 307 

oats, Md 297 

production of butteir, Minn 425 


ra]>e, analysis, Mass. Stale 290 1 

culture experiments, Mass. I 

State 295 I 

rye, analyses, N. H J55 j 


Page. 


Winter rye, as affected by nitrate of soda.. 081 

fertilizer experiments 297 

spraying for’peaclios 883 

storage of fruit and potatoes 505 

treatment of iuBCM'ts injurious to 

fruit 595 

vetch, culture experiiuonts, Mass. 

State 295 

w licat, fortilizcr cx\u*rjmcnts 579 

varieties 300, 579 

(Jjin 394,671 

Wintering bees 880 

Wircw onus, notes 700 

Miss 879 

WiM'oiisiu Station, bulletins .... 936, 9.53, 086, 987 

report 559,565, 

507, 508, 576, 5H1, 583, .589, 
.592, 614, 015, 620, 630. 631 

Witch grass. analvscH, K. 11 , 155 

WitclH") brooms on ( bciT\ tree.s 225 

Wood «H a forage plant 209 

Woburn evpcnnienlal fruit furft 308 

Wolf moth notis, T.S. I>. ,V 515 

Wotid ashes, analyses (Nmn State 100.195 

N II 110,111 

Vt 196 

tor pi}at,\ meadows 290 

distnluition of tauniu in 962 

groivih, physiology 188 

gum coiiipo'^ition 832 

leop.ml moth, not(‘H, "N. cT 690 

otthoridoak 77.5 

spotted gum lor paving 061 

techui<Ml piopert les 871 

Woodclnu ks, c.irbon lusulplnd toi 929 

Wooden ties. pie.scr\ation. r. S I) A 161 

Woodlainls, eare 870 

plaining .508 

lefore'^taliou 776 

5Vood]MM’UerM, food of T’. 'n D A 470 

tongJU's, F '8 n A 470 

Wood.s, Amern an, Sw iss market 1115 

Wool fat pr«']u»ratioii, tor use m sugar m.in- 

nla<'lure 163 

jiroduetion and pnee.s in Ital\, F. S 

DA ‘ 73 

w.uste analyseB, Mass Hatch 294 

Musm Slate 294 

X d 669 

IM 854 

wa\, Studies 556 

Woolen lugs, anal \ sea. N H lU 

Woollj aphis notes 231,700 

ap]>le aphis notes, (\)lo 143 

World’s market for AnuTican prodmts, 

r.S. D. 104, 259, 433, .531, 812 

'\V;\ oming (’olh'ge, iiot» s 342, 996 

Station hnllctiiis 203, 

209, 210, 21 1, 21.5, 280, 475 578 

notes 166,901 

T^nKer.sity, notes 901 

Aanfhktw notes 38 

K J 689 

F.S.1).A 1.35 

Xauthophyll in leaves 749 

r 
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Page. 

ig^ylelxmis, fniigus food 791 

Xylose OB afleottMl !)>* uitrio (loul 271, 567 

Xiflotrechmui ii\ta(lrupt'9, notes 140 

Takutut liny, Alnska, botany, P. S. D. A.. 751 

Year ring formation 277’ 

Yoarbo<»k oftlio Department of Agriculture 4if7, 

469, 470, 471, 474, 470. 489, 492, 498, 600, 508, 
510, 512, 514, 515, 522, 523, 52(5, 529 531, 532 

Yeast as a%ctetl by wlakcd lime 928 

UBcuB formation in 95 

as related to osmosis 928 

cells, graimlathm 059 

Ttirialion 659 

compressed, estiuiation ot stareh in. 71 

enzyiuH in C58, (569 

fungi of grapes 311 


Yeasts, pure in wine making 

Yellow Jupino, analyses, Ma«B.,Sbito 

culture experiments, Mass. 

State 

raillo maiao, cult are eximriments, 

Ark 

stem tl\ , notes 

Y ollo'w s, ]>oach, U. S. T). A 

Vew trees, notes 

A'ield as atleeted by time of sow mg 

j Zebra caterpillar, notes, N. V. State 

I Zebus, eroHsilig in it b native rattle 

j Hmiluei/tiliu, notes 

j Zevzent cohere, notes 

I pyrina, notes, X. J 

, Zinc, aetion in the reduotor 


species and sugar forming fungi 279 ' snlpbale for ]>reejpilatmgnllmnio»es 737 

presei ration in sugar solutions .... 928 ' Zoology, abstract s of articles 20,469,840,929 

Yeasts, juiro euitnres 278 I 
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